
, 

I 

Department of Energy 
Ohio Field Office 

Fernald Area Office 
P. 0. Box 538705 

P -16 1 
w- 

Cincinnati, Ohio 45253-8705 
(51 3) 648-31 55 

DOE-1023-98 

Mr. James A. Saric, Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5& Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF COLOR COPIES OF THE 1997 INTEGRATED SITE ENVIRONMENTAL 
REPORT 

Reference: Letter, DOE-0830-98, J. Reising t o  J. Saric and T. Schneider, "Transmittal 
of the 1997 Integrated Site Environmental Report," dated May 29, 1998. 

This letter serves to transmit color copies of the Fernald Environmental Management 
Project's (FEMP] 1997 Integrated Site Environmental Report. The color copies of the 
summary report are intended to  replace the black and white reproduction copies previously 
transmitted to  you (referenced letter). 

A few minor grammatical corrections have been made in the color version of the summary 
report. In addition, a correction was made to  Figure 5-1, where air monitoring station 
locations AMS-17 and AMS-18 had been incorrectly identified as Integrated Environmental 
Monitoring Plan locations in the black and white version. 
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If you have any questions concerning this report, please contact Kathleen Nickel at 
(513) 648-3166. 

Sincerely, 

FEMP:Nickel 

Enclosure: As Stated 

cc w1enc: 

Johnny W. Reising 
Fernald Remedial Action 
Project Manager 

G. Jablaonowski, USEPA-V, SRF-5J 
R. Beaumier, TPSS/DERR, OEPA-Columbus 
T. Schneider, OEPA-Dayton (total of 3 copies of enc.) 
F. Bell, ATSDR 
M. Schupe, HSI GeoTrans 
R. Vandegrift, ODH 
F. Barker, Tetra Tech 
D. Carr, FDF/52-2 
T. Hagen, FDF165-2 
J. Harmon, FDFISO 
AR Coordinator, FDF/78 

cc w10 enc: 

N. Hallein, EM-421CLOV 
A. Tanner, DOE-FEMP 
R. Heck, FDF1Z 
S. Hinnefeld, FDF/Z 
EDC, FDF152-7 

L 
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Department of Energy -. - 

Ohio Field Office 
Fernald Area Office 

P. 0. Box 538705 
Cincinnati, Ohio 45253-8705 

(51 3) 648-31 55 

JUL 2 3 

DOE-1024-98 

Dear Fernald Stakeholder: 

1997 INTEGRATED SITE ENVIRONMENTAL REPORT 

Enclosed for your information and reference is the annual Fernald Environmental 
Management Project's 1 997 Integrated Site Environmental Report. This report presents 
results from environmental monitoring conducted during Calendar Year 1997, as well as a 
summary of the site's compliance status during the year. 

. The 1997 Integrated Site Environmental Report was prepared by Fluor Daniel Fernald (FDF) I 

for the Department of Energy, Fernald Environmental Management Project (DOE-FEMP). 
Both organizations have reviewed the report to  ensure i ts accuracy. This report is 
distributed to local, state, and federal agencies; Congress; the public; and the media. 

The 1997 Integrated Site Environmental Report begins the transition to  the annual 
reporting format outlined in the FEMP's Integrated Environmental Monitoring Plan and, 
therefore, differs in some aspects from past annual site environmental reports. 
Specifically, the report has been expanded to  include a summary report and two volumes 
of detailed supporting appendices. 

The summary report (enclosed) is a stand-alone document providing the results of the 
site's environmental monitoring program for Calender Year 1997 and a summary of the 
DOE'S progress toward final remediation of the Fernald site. The summary report serves 
the same wide audience as past annual reports and will receive broad distribution t o  
Fernald stakeholders. The detailed data appendices are intended to serve a more technical 
audience, such as the regulatory agencies, and therefore, will receive a limited initial 
distribution. I f  you are interested in receiving the data appendices or additional copies of 
the report, please contact the Public Environmental Information Center located at: 10995 
Hamilton-Cleves Highway, Harrison, OH 45030, Phone Number (51 3) 648-7480. 

000003 
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If you have any questions regarding this report, please contact Kathleen Nickel at (513) 
648-3166,or Gary Stegner at (513) 648-31 53. 

~ 

Sincerely, 

FEMP:Reising 

Enclosure: As Stated 

ack R. Craig 
Director 
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Additional information about the Fernald Environmental Management Project i s  available 
through : 

The Fernald Environmental Management Project Public Environmentalnechnical 
Information Center. 
10995 HamiltonKleves Highway 
Harrison, OH 45030 
Phone: (51 3) 648-7480 
Fax: (51 3) 648-7490 

The Fernald Web Page at www.fernald.gov 
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Ci 

pC i 

mrem 

rem 

mg/L 

(“C x 9/5) +32 O F  

~ ~~ ~ 

mg/L 675.7 pCi/L 

P@ 0.6757 pCi/L 

pCi/L 1.48 Pg/L 
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‘C . Executive Summary 

The Fernald Environmental Management Project (FEMP) is a federally owned facility with 
operations administered through the Department ’of Energy (DOE). The facility produced 
high-quality uranium metals for military defense for nearly 40 years. DOE suspended 
production at the FEMP in 1989 and formally ended production in 1991. The current 
mission of the FEMP is environmental restoration under the Comprehensive Environmental 
Response, Compensation, and Liability Act. Although production activities have ceased, 
the FEMP continues to monitor the air and liquid pathways as possible routes through 
which pollutants from past operations and current remediation activities may leave the 
FEMP. 

The 1997 Integrated Site Environmental Report is prepared in accordance with 
DOE Order 5400.1, General Environmental Protection Program, and the FEMP Integrated 
Environmental Monitoring Plan (IEMP) (DOE 19978). This annual report provides FEMP 
stakeholders with the results from the FEMP’s environmental monitoring program for 
calender year 1997 and provides a summary of DOE’S progress toward final remediation of 
the FEMP. In addition, this report provides a summary of the FEMP’s compliance with the 
various environmental regulations, compliance agreements, and DOE policies which 
govern FEMP activities. 

. 

For some readers, the highlights provided in this Executive Summary may provide 
sufficient information. Many readers, however, may wish to read the more detailed 
information presented in subsequent chapters. All information presented in this Executive 
Summary is discussed more fully within the body of this summary report and its two 
volumes of supporting appendices. 

1997 was a year of important accomplishments at the FEMP. Significant progress was 
made toward implementing the full range of remediation activities required to achieve the 
final cleanup goals of the FEMP. Some of the major remediation highlights for 1997 
include: 

Cell 1 of the on-site disposal facility was constructed and the first waste was placed 
in the cell in December 1997. Construction activities included the completion of a 
leachate conveyance system which conveys leachate from the on-site disposal 
facility to the headworks of the advanced wastewater treatment facility. 

Significant progress was made in several aspects of the soil remediation effort at the 
FEMP. Large-scale excavations of contaminated soil were completed in the 
northeast area of the FEMP. In addition, site preparation activities in support of 
excavation of the southern waste units (South Field, active and inactive flyash piles). 
was initiated. Excavation of the southern waste units is scheduled to begin in the 
summer of 1998. Furthermore, a portion of the bank of Paddys Run near the K-65 
Silos was stabilized in 1997 to prevent further erosion by the creek. 

The Plant 1 Complex was decontaminated and dismantled. During the production 
years, uranium and thorium ore stocks were prepared for on-site processing at the 
Plant 1 Complex. 
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0 A waste haul road was built to support transport of excavated wastes, primarily 
soil, from the southern waste units to the on-site disposal facility for disposal. 
(Note: only wastes meeting the waste acceptance criteria for the on-site disposal 
facility will be disposed of on site). 

0 A remedial action contract was awarded to International Technology Corporation 
for the excavation and waste processing operations required to complete 
remediation of Waste Pits 1 through 6 and the associated wastes within Operable 
Unit 1. 

0 Major construction activities associated with the on-site railyard were completed. 
The railyard will support transport of wastes designated for off-site disposal. 

0 Significant activities were initiated to implement the accelerated remediation 
strategy for the Great Miami Aquifer. These include the installation of 
groundwater extraction wells, re-injection wells, an extensive piping network, and 
expansion of the advanced wastewater treatment facility to provide additional 
groundwater treatment capacity beginning in 1998. 

In conjunction with implementation of full-scale remediation activities at the FEMP, 
significant changes were made to the FEMP’s environmental monitoring program 
during 1997. The changes focused on consolidatng various sitewide environmental 
monitoring and reporting activities under a single comprehensive program aligned with the 
FEMP’s accelerated remediation plan. The programmatic changes and monitoring strategy 
are documented in the IEMP which was approved by the United States Environmental 
Protection Agency (EPA) and the Ohio Environmental Protection Agency (OEPA) in July 
1997 and implemented in August 1997. The integrated monitoring and reporting strategy 
presented in the IEMP is designed to provide an ongoing assessment of environmental 
conditions at the FEMP and to communicate findings to the remediation projects, the 
regulatory agencies, and FEMP stakeholders in a timely manner. This information 
provides the basis for ensuring that the cumulative environmental effects associated with 
remediation activities at the FEMP remain below established thresholds. 

The following highlight the results of environmental monitoring activities conducted during 
1997. 

Liquid Pathway Highlights 

Groundwater Pathway 

The groundwater pathway is routinely monitored at the FEMP to: 

0 Provide groundwater data to assess the capture and remediation of the total 
uranium plume 

0 Provide groundwater data to assess the capture and remediation of non-uranium 
constituents which have concentrations exceeding their respective final remediation 
levels (FRLs) 

0 Meet compliance-based groundwater monitoring obligations. 
00001t; 
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In 1997, approximately 128 monitoring wells were periodically sampled for water quality. 
Water elevations were measured quarterly in up to 161 monitoring wells. The following 
highlights describe the key findings from the assessment of the 1997 groundwater data: 

. Pumping of the South Plume Removal Action System continues to meet the 
objective of preventing the further southward migration of the South Plume beyond 
the extraction wells. 

0 Additional groundwater monitoring data collected on property in 1997 confirms 
that the design of the enhanced groundwater remedy is appropriate in that the 
on-property portion of the total uranium plume remains within the projected 
10-year, uranium-based restoration footprint. 

0 Groundwater data collected in 1997 continues to confirm that the enhanced 
groundwater remedy design is appropriate in that there are no other significant 
contaminants present in the aquifer with concentrations above their respective FRLs 
which would require modification of the enhanced groundwater remedy design. 

0 Groundwater monitoring data collected under the IEMP in 1997 continued to meet 
specific regulatory and compliance requirements. Specifically, groundwater 
monitoring data was collected in support of the Resource Conservation and 
Recovery Act Property Boundary Monitoring Program, the KC-2 Warehouse Well 
Monitoring Program, the Private Property Well Monitoring Program, and the Coal 
Pile Runoff Basin Monitoring Program. 

Surface Water and Treated Effluent Pathway 

Surface water and treated effluent are routinely monitored to determine the effects of 
FEMP remediation activities on Paddys Run, the Great Miami River, and the underlying 
Great Miami Aquifer. In addition, the results from sediment sampling are discussed as a 
component of this primary exposure pathway because sediment (a secondary exposure 
pathway) is most directly affected by the surface water pathway. 

The amount of total uranium discharged in uncontrolled runoff and treated effluent 
during 1997 continued the decreasing trend observed since production operations were 
discontinued in 1989. 

0 The estimated pounds of uranium discharged to the environment through 
uncontrolled storm water 'mnoff decreased by 3 1 percent in 1997 compared to 
1996 results. In 1997, an estimated 252 pounds (114 kilograms [kg]) of uranium 
were discharged.versus an estimated 369 pounds (168 kg) discharged in 1996. 

0 The pounds of uranium in treated effluent discharged to the Great Miami River 
decreased by 54 percent in 1997 compared to 1996 results. In 1997, , 

126 pounds (57.2 kg) of uranium were discharged versus 275 poukds (125 kg) 
discharged in 1996. 000017 
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0 The pounds of uranium discharged through overflows of the Storm Water Retention 
Basin decreased by approximately 88 percent in 1997 compared to 1996. In 1997, 
3.46 pounds (1.57 kg) of uranium were discharged versus 13 pounds (6 kg) 
discharged in 1996. 

These decreases are attributable to less than average rainfall in 1997, increased efficiency 
in the site's advanced wastewater treatment facility, decreases in storm water-related 
bypasses, and aggressive implementation of storm water runoff controls. 

No surface water or treated effluent analytical results from samples collected in 1997 
exceeded the FRL for total uranium, the primary site contaminant. FRL and benchmark 
toxicity value (BTV) exceedances in surface water samples were limited to nine and 
11 constituents, respectively. These occasional, sporadic Flu, and BTV exceedances are to 
be expected until site remediation is complete. 

Radiological results of sediment samples indicate a general decrease when compared 
to 1996 results. Only one sample collected during 1997 exceeded a sediment FRL. This 
sample was collected from the Storm Sewer Outfall Ditch near the Storm Water Retention 
Basin. The 1997 result slightly exceeded the thorium-232 FRL (1.60 picocuries per gram 
[pCi/g]) at 1.63 pCi/g. 

Air Pathway Highlights 

Monitoring under the air pathway includes radiological air particulates, radon, and direct 
radiation. In addition, the results from biota (produce) sampling are discussed under the air 
pathway because produce (a secondary exposure pathway) would most likely be affected by 
air deposition of contaminants on the produce itself or the soil with subsequent uptake of 
contaminants through the roots. 

Radiological Air Particulate Monitoring 

Significant changes occurred in the radiological air particulate monitoring program during 
the fourth quarter of 1997. These changes were made in preparation for full 
implementation of the IEMP Radiological Air Particulate Monitoring Program beginning 
January 1, 1998. This included the installation of eight new air monitoring stations on the 
site fenceline and the relocation of one existing monitor. The program was redesigned to 
provide a monitoring-based approach for demonstrating compliance with the National 
Emission Standards for Hazardous Air Pollutants (NESHAP) Subpart H requirements 
which limit radionuclide emissions from DOE facilities. Beginning in 1998, the FEMP will 
utilize a network of 18 high volume air monitors to measure radionuclide concentrations at 
the site fenceline. This information will be used to estimate the annual dose received by 
members of the public due to FEMP emissions. During 1997, as in the past, this 
assessment was conducted using computer models to estimate off-property exposures. 

Data collected from fenceline air monitoring stations showed that the annual average 
radionuclide concentrations were all less than one percent of DOE derived concenlralion 
guidelines. When converted to dose, the concentrations represent less than 10 percent of 
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the NESHAP standard of 10 millirem (mrem) per year. Airborne total uranium emissions 
for 1997 were estimated to be 19.5 pounds (8.84 kg). This compares to 11.1 pounds 
(5.0 kg) estimated in 1996. This increase in estimated total uranium emissions reflects the 
implementation of full-scale remediation activities at the FEMP. However, the estimated 
emissions remain well below the levels observed during active production and all EPA, 
OEPA, and DOE standards. 

Radon Monitoring 

In 1997, the annual average radon concentration (measured with alpha track-etch cups) 
recorded at the FEMP fenceline ranged from 0.2 & 0.1 picocuries per liter (pCi/L) to 
1 .O & 0.2 pCi/L. Fenceline and off-property results were well below the DOE standard of 
3 .O pCi/L annual average above background. Background concentrations measured 
in 1997 ranged between 0.1 & 0.1 pCi/L to 0.2 & 0.2 pCi/L. 

The head spaces of K-65 Silos 1 and 2 (part of Operable Unit 4) continue to be monitored 
for radon concentrations. The protective layer of bentonite clay placed over the silo 
material in 1991 to lower head space radon concentrations has lost some effectiveness due 
to the “drying out” of the clay. As a result, radon concentrations in both silos have 
increased. As of December 1997, the head space concentrations remain approximately 
60 percent lower than values measured prior to the addition of the bentonite. The 
increasing radon concentrations in the silo head space will be mitigated through 
implementation of the Operable Unit 4 remediation. 

Direct Radiation Monitoring 

Measurements of direct radiation indicate that levels increase with proximity to 
K-65 Silos 1 and 2. The increasing direct radiation measurements correlate with the 
increasing radon concentrations in the head spaces of K-65 Silos 1 and 2. However, these 
levels remain approximately 67 percent lower than radiation levels measured in 1991 prior 
to the addition of the bentonite layer to K-65 Silos 1 and 2. These measurements are 
consistent with the fact that the silos contain radium and its decay products which . 

contribute to the direct radiation in the vicinity of the silos. Direct radiation measurements 
at the FEMP fenceline in 1997 were similar to background concentrations. 

Biota (Produce) Monitoring 

Biota (produce) is collected to determine if total uranium concentrations in produce grown 
within 3 miles (5 kilometers [km]) of the FEMP are higher than concentrations in produce 
grown at distant locations (7 to 26 miles [ 11 to 42 km]). The sample results are then used 
to estimate the potential dose to people from this secondary component of the air pathway. . 

Comparisons between the average total uranium concentrations in corn, soybeans, squash, 
and tomatoes grown near the FEMP with concentrations in produce grown at a distance 
from the FEMP indicate very little difference in average concentrations. In addition, when 
compared to historical background ranges for each of the produce listed, the data for 1997 
are within the background range reported for 1990 to 1996. As seen in previous years, 
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these comparisons suggest that there is no substantial impact from past or current FEMP 
emissions on produce grown in the area. 

Estimated Dose for 1997 

Scientists calculate potential radiation doses to nearby residents by utilizing mathematical 
models which include off-property radionuclide concentrations determined through 
environmental monitoring and sampling. 

In 1997, the hypothetical maximally exposed individual living closest to the FEMP, 
exclusively consuming local produce from the Fernald area, could have received a 
maximum committed effective dose (exclusive of radon dose) of approximately 1.5 mrem. 
This dose can be compared to the limit of 100 mrem for all pathways that was established 
by the International Commission on Radiological Protection and adopted by DOE. 

Natural Resources 

Natural resources encompass the rich diversity of plant and animal life and their supporting 
habitats found in and around the FEMP. During 1997, monitoring was conducted to 
evaluate the impacts to Sloan’s crayfish (a State of Ohio threatened species) habitat in 
Paddys Run from FEMP remediation activities. This measured impact was based on an 
evaluation of sediment from the FEMP that deposits into Paddys Run Creek. The 
monitoring results indicated no significant impact from sediment loading to Paddys Run as 
a result of FEMP remediation activities. 

The FEMP also monitors impacts to sensitive habitat areas including northern 
woodlot/pines, southern pines and waste units, grassland, Paddys Run comdor, and 
wetlands. The projected impacts to these habitats resulting from FEMP remediation 
activities have been assessed and documented in the Draft Natural Resource Impact 
Assessment (DOE 19971). During 1997, approximately 55 acres (22 hectares) of habitat 
were impacted. The cumulative impacted habitat through 1997 equals approximately 
110 acres (44.5 hectares). The projected total impacted habitat through FEMP remediation 
is 305 acres (123 hectares). 

In addition, the FEMP has a number of archeological and historical sites representative of 
the cultural resources of the area. To protect these valuable resources, the FEMP conducts 
cultural resource surveys prior to soil excavation activities in designated areas of the 
FEMP. During 1997, there were no significant unexpected cultural resource discoveries. 
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The Fernald Environmental Management Project 

The scope of the Fernald Environmental Management Project (FEMP) is the 
implementation of full-scale environmental remediation and waste management activities at 
an inactive uranium processing facility located near the village of Fernald in Southwestern 
Ohio. Mission direction and project oversight for the federally owned facility are provided 
by the U.S. Department of Energy (DOE) Fernald site office. Project activities are 
managed and executed by Fluor Daniel Fernald operating under the terms of a prime 
contract with DOE. 

The site’s production mission spanned more than 37 years. During that time, in excess of 
500 million pounds (227 million kilograms [kg]) of uranium metal products were delivered 
to other DOE sites in support of national security initiatives. As a consequence of this 
large-scale production operation, an estimated 400,000 to 1 million pounds (1 80,000 to 
450,000 kg) of uranium were released to the environment. These environmental releases 
resulted in widespread contamination of surface soil, surface water, sediment, and 
groundwater. 

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. This monitoring program has been continually refined and improved to 
provide a comprehensive assessment of the impact of FEMP operations on the surrounding 
environment. Consistent with this approach of continuous program improvement, the 
environmental monitoring program underwent significant changes during 1997 to align with 
the types of remedial construction, excavation, demolition, and waste processing operations 
which are occurring as the FEMP moves toward final site restoration. These changes are 
reflected in the Integrated Environmental Monitoring Plan (IEMP) (DOE 19978) which was 
approved by the U.S. Environmental Protection Agency (EPA) and the Ohio 
Environmental Protection Agency (OEPA) in July 1997 and implemented in August 1997. 
The IEMP established a comprehensive framework for consolidating various sitewide 
environmental monitoring activities and routine reports into a single program aligned with 
the FEMP’s accelerated remediation plan. Transition to the monitoring program design 
presented in the IEMP began in August 1997 and was completed by the end of the calendar 
year. 

A key component of the IEMP is an integrated reporting strategy designed to communicate 
the results of environmental monitoring and groundwater remediation activities on a routine 
basis. The reporting strategy includes a routine quarterly status report which provides a 
timely assessment of key environmental data and a comprehensive annual report that 
provides a detailed roll-up of the environmental data, associated findings, and actions 
presented in the quarterly reports. This annual report begins the transition to the annual 
reporting format outlined in the IEMP. It has been expanded to include this summary 
report and two volumes of detailed supporting appendices. A brief description of each 
component of this annual report is provided below. 

. 
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Summary Report This summary report documents the results of the environmental 
monitoring activities for calendar year 1997 and highlights the 
significant programmatic changes which took place through 
implementation of the IEMP. Similar to previous annual site 
environmental reports, it includes background information about 
the FEMP and associated remediation activities. It also provides a 
summary-level presentation of environmental data for groundwater, 
surface water and treated effluent, sediment, air, biota (produce), 
and natural resources. This summary report also includes an 
exposure pathway dose assessment for 1997. 

Appendices 
Volume I Volume I of the appendices provides a detailed presentation of 

environmental data for 1997, primarily in graphical and tabular 
formats for 1997. This detailed information supports the findings 
and data interpretations presented in the summary report. 

Appendices 
Volume II Volume II of the appendices provides the National Emission 

Standards for Hazardous Air Pollutants (NESHAP) (40 Code of 
Federal Regulations 61 Subpart H) (EPA 1985) compliance report 
and supporting documentation. 

The expanded format of this annual report is intended to provide FEMP stakeholders’a 
comprehensive assessment of environmental impacts resulting from FEMP remediation 
activities and a status of the progress toward final remediation of the FEMP. 

The remainder of this chapter provides the following: 

The FEMP Mission: Past and Present, a brief historical overview of the FEMP’s 
former operations and a description of its current cleanup mission, organization, 
and major remediation activities 

I 

Environmental Monitoring Program Information, a description of FEMP 
activities aimed at monitoring environmental quality, including a detailed discussion 
of the FEMP’s transition to the monitoring program design as presented in the 
IEMP 

Site Setting, an introduction to the physical, ecological, and human characteristics 
of the area. 
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The FEMP Mission: Past and Present 

The FEMP was originally called the Feed Materials Production Center because it produced 
“feed” materials in the form of purified uranium metal for use by other DOE sites in 
production. The facility was built by the Atomic Energy Commission (a predecessor to the 
DOE). After evaluating several sites, the government selected a 1,050-acre 
(425-hectare) site situated just north of the small farming community of Fernald, Ohio, 
located approximately 18 miles (29 kilometers [km]) nofthwest of downtown Cincinnati. 
Construction began in 195 1 in the midst of the Cold War era. Production operations began 
in 1952 and ended in July 1989. 

In general, the relative importance and corresponding funding of the former production and 
environmental activities reflect the course of United States defense history from the end of 
World War I1 until today. Uranium-metal production reached a peak during the height of 
the Cold War in the 1950s and 1960s. During the late 1970s, funding for production and 
supporting organizations was significantly reduced. Production accelerated again in the 
early 1980s when the United States increased defense spending. By the late 1980s, 
however, an increasing demand for environmental accountability, combined with a 
decreasing demand for uranium metal at other DOE facilities, led DOE to change the 
FEMP’s mission from uranium production to environmental restoration. 

Production was suspended in July 1989. In October 1990, DOE transferred management 
responsibility for the FEMP from its Defense Programs organization to the Office of 
Environmental Restoration and Waste Management. In February 1991, DOE announced its 
intention to formally end the production mission and submitted a closure plan to Congress, 
which became effective in June 1991. 

GERCLA Reme dial Proceps 

In broad terms, the remedial response 
process for remediating sites under CERCLA 
consists of the following three general 
phases. 

Site Characterization - This phase determines 
what contaminants are present, and at what 
levels, and evaluates the potential impacts of 
those contaminants on human health and the 
environment. Activities associated with this 
phase include the remedial investigation (RI)  
and the baseline risk assessment. 

Remedy Selection - This phase develops and 
evaluates different cleanup alternatives and, 
with appropriate public involvement, selects 
a remedy. Activities associated with this 
phase are the feasibility study (FS) and 
proposed plan. Following a public comment 
period, this phase culminates in the selection 
of a remedial alterative which is documented 
in a record of decision. 

The first and second phases discussed above 
are commonly referred to as the “study“ 
portions of the process. These phases of the 
process at the FEMP are essentially 
complete. 

Remedial Design and Remedial Action ~ This 
phase of the CERCLA process includes the 
detailed design and implementation of the 
remedy. 

Environmental Restoration 

The current mission of the FEMP is full-scale environmental restoration 
under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). In 1986, the FEMP 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 FEMP was organized into five operable units in 1991. The 
operable units were defined based on their location and/or the potential for 
similar technologies to be used for remediation. The remedy selection 
process culminated in 1996 with approval of the final records of decision for 
the operable units. 

Following approval of the records of decision, work began on the design and 
implementation of the operable unit remedies. While the operable unit 
management approach was successful for completing the characterization ‘ 

and remedy-selection process, it did not represent the most effective 
organization of FEMP responsibility to complete remedial design and to 

. 
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implement the remedial actions. In order to align sitewide responsibilities and regulatory 
obligations across the five operable units to most efficiently execute remedial design and 
remedial action, the FEMP established fully integrated project organizations in 1996. 
Realignment into project organizations reflected the actual work processes and operations 
necessary to complete the remediation and did not alter the requirements of the FEMP’s 
records of decision. The project organizations with primary responsibilities for CERCLA 
remediation at the FEMP are as follows: 

’ . ’ _  

Waste Pits Remedial Action Project: This project is responsible for the completion 
of remediation activities for the excavation, drying (as required), loading, and rail 
transport of contents of Waste Pits 1-6, the bum pit and the clearwell to an off-site 
disposal facility, and responsibility for the off-site disposal of contaminated soil and 
debris that exceed the waste acceptance criteria for the on-site disposal facility. In 
addition, this project is responsible for the collection, pretreatment (as needed), and 
transport of remediation wastewaters to the headworks of the advanced wastewater 

’ treatment facility. 

Soil Characterization and Excavation Project: This project is responsible for the 
completion of remediation activities to address contaminated soil at the FEMP and 
miscellaneous waste units including the South Field, flyash piles, lime sludge 
ponds, and the solid waste landfill; also excavatiodremoval of building 
foundations, roadways, underground utilities and piping systems, sitewide 
remediation activities, and collection and transport of perched water encountered 
during remediation to the headworks of the advanced wastewater treatment facility. 

On-Site Disposal Facility Project: This project is responsible for the construction 
of an eight-cell engineered disposal facility, and operation and maintenance of a 
leachate collection system that will transport leachate to the advanced wastewater 
treatment facility, and a haul road that will be used to transport material to the 
on-site disposal facility. Located near the FEMP’s northeastern border, the facility 
will contain 2.5 million cubic yards (yd3) (1.9 million cubic meters [m3]) of soil and 
debris from remediation of the FEMP. Material and soil to be disposed of in the 
facility must meet the facility’s waste acceptance criteria. 

0 Facilities Closure and Demolition Project: This project is responsible for the 
completion of decontamination and dismantling of the above-grade portion of the 
former uranium processing facilities and all remedial action facilities. This 
project’s scope includes the collection and transport of associated wastewaters to 
the headworks of the advanced wastewater treatment facility. 

Silos Projects: This project is responsible for the completion of remediation 
activities for the contents of K-65 Silos 1 and 2 and Silo 3, including the removal, 
stabilization, and transport of the inventoried residues for off-site disposal. This 
project’s scope includes the collection and transport of associated wastewaters to 
the headworks of the advanced wastewater treatment facility. 

Aquifer Restoration and Wastewater Project: This project is responsible for the 
completion of remediation activities necessary to restore the water quality in the 
affected portions of the Great Miami Aquifer. These activities include the design, 
construction, operation, monitoring, and reporting for the groundwater restoration 
and wastewater treatment systems at the FEMP. This project’s range of 
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responsibilities also includes treatment of the waters within Operable Units 1 
through 5 necessary to meet the FEMP’s storm water, sanitary, and remediation 
wastewater treatment needs. 

Table 1-1 describes each operable unit and its associated remedy and provides a crosswalk 
between each operable unit and the FEMP project organizations’ responsibilities for 
implementing each remedy. 

Exoosure Pathwavi 

An exposure pathway is a route by which materials could travel between 
the point of release (a source) and the point of delivering a radiation or 
chemical dose (a receptor). At the FEMP, two primary exposure pathways 
(liquid and air) have been identified. A primary pathway is one that may 
allow pollutants to directly reach the public and/or the environment. 
Therefore, the liquid and air pathways provide a basis for environmental 
sampling and information useful for evaluating potential dose to the public 
and the environment. 

The liquid pathway accounts for all waterborne pollutants that may be 
present in the groundwater and treated effluent discharge and/or surface 
water runoff from the site to the Great Miami River and Paddys Run. The 
type and concentration of the waterborne pollutant will determine how and 
where samples should be collected. Refer to Chapters Three and Four for 
monitoring activities associated with this primary exposure pathway. 

The air pathway includes consideration of all airborne pollutants from FEMP 
activities, such as stack and vent emissions, dust from construction and 
remediation activities, waste handling, and wind erosion. Refer to Chapter 
Five for monitoring activities associated with this primary exposure 
pathway. 

In addition to the primary exposure pathways, 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 the food chain whereas one organism directly 
consumes a contaminant and is accumulated prior to human consumption. 
The air-to-soil-to-roots-to-produce-to-human is one such scenario. An 
evaluation of past monitoring activities has shown that secondary exposure 
pathways at the FEMP are insignificant routes of exposure to  off-site 
receptors. Therefore, to ensure continued protection of the public and the 
environment, the IEMP focuses on the primary exposure pathways. 

Refer to Chapter Six for information pertaining to dose calculations for 1997 
from all pathways. 

Environmental Monitoring 
Program 

The environmental monitoring program historically 
has provided comprehensive on- and off-property 
environmental surveillance monitoring that 
specifically addressed the monitoring and reporting 
needs associated with active uranium production at 
the site. However, with the conclusion of the 
FEMP’s uranium production mission and completion 
of the CERCLA remedy selection process (with the 
exception of certain elements of Operable Unit 4, 
which are discussed in Chapter Two), focus is now 
being directed to the safe and efficient implementation 
of FEMP remediation activities and facility 
decontamination and dismantling operations. In 
recognition of this shift in emphasis toward remedy 
implementation, the FEMP’s environmental 
monitoring program was revised during 1997 to align 
with the remediation activities planned for the FEMP. 
As discussed earlier, this revised program is defined 
in the IEMP. 

A key element in directing the focus of the environmental monitoring program presented in 
the IEMP is the depth of understanding site environmental conditions gained from nearly 
10 years of detailed site characterization efforts through the CERCLA process. These 
detailed environmental evaluations culminated in the Final Record of Decision for 
Remedial Actions at Operable Unit 5 (DOE 1996a). Operable Unit 5 represents all of the 
FEMP’s environmental media and contaminant transport pathways (soil, groundwater, 
surface water, sediment, air, and biota [produce]) that have been affected by past uranium 
production operations at the FEMP. The selected remedy for Operable Unit 5 designates 
the FEMP’s final cleanup levels and establishes the aerial extent of on- and off-property 
remedial actions necessary to provide permanent solutions to environmental concerns posed 
by the site. 

000026 
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TABLE 1-1 

FEMP OPERABLE UNIT REMEDIES AND ASSOCIATED PROJECT RESPONSIBILITIES 
Operable 
I Jnit 

1 
Description Remedy Overview' Proiect Organization/Responsibilities 

Waste Pits 1 - 6 
Clearwell 
Burn pit 
Berms, liners, ca s, and soil processin and treatment by thermal dryin (as 

Record of Decision Approved: March 1995 
Excavation of materia s with constituents of concern Un:f i%:unk, A s t e  proc%& and drying, loading, raf transport, and off-site disposal 
above final remediation levels (FRLs), waste 

necessaryy, off-site disposal at a permitted facility, 
and FEMP remediation 

Wa P' R m dial ction Pr ' is responsible for rail up rade, excavation of Operable 

of contaminated soil and debris that exceed the waste acceptance criteria for the on-site 
disposal facility. (Note: This project will be performed by International Technology (IT) 
Corporation.) 

Soil Characterization and Excavation Pr ' is responsible for directing excavation and 
certification of contaminated soil b e n e a E e  waste pits, as well as at- and below-grade 
remediation facilities, including the railroad. 

Aauifer Restoration and Wastewater Proiect is responsible for final treatment of contaminated 
runoff, perched water collected durin waste pit excavation, and processing wastewater 
discharges. Each project is responsibk for transportin remediation wastewater to the 
headworks of the advanced wastewater treatment facihy for treatment. 

within the bounfary 

2 Solid waste landfill 
Inactive flyash pile 
Active flyash pile (now 
inactive) 
North and south lime 
sludge onds 
Other g u t h  Field disposal 
areas 
Berms, liners, and soil 
within the operable unit 
boundary 

3 Former production area, 
associated facilities, and 
equipment (includes all 
above- and below- rade 
improvements) inchding, but 
not limited to: 

All structures, equipment, 
utilities, effluent lines, and 
K-65 transfer line 
Wastewater treatment 
facilities 
Fire training facilities 
Coal pile 
Scrap metals piles 
Drums, tanks, solid waste, 
waste product, feedstocks, 
and thorium 

is responsible for decontamination and dismantling 
not specifically the responsibility of IT Corporation. 

Record of Decision Approved: May 1995 oil hara ri a i n and x av i n P ' is res onsible for excavation and disposition of 
Excavation of all materials with constituents of :as: fro:$l h i g a b l e  $n; 2 %uni?% certi{ the footprints. 
concern above FRLs, treatment for size reduction and 
moisture control as required, on-site disposal in the On-Site DisDosal Facilitv Proiect i s  responsible for design, construction, and closure of the 
on-site dis osal facility, off-site disposal of a small on-site disposal facility that will contain Operable Unit 2 subunit wastes; Operable Unit 5 
fraction orexcavated material that exceeds the waste soil and debris, and Operable Unit 3 debris; responsible for monitoring leachate within the 
acce tance criteria for the on-site disposal facility on-site disposal facility and perched groundwater in the till beneath the on-site disposal 
and Lad-contaminated soil from the South Field facility. 
firing range, and FEMP remediation 

Waste Acceot ance ODerationr are responsible for field oversight of soil excavations, for 
reviewing and signing manifests for impacted material delivered to the on-site disposal 
facility for placement, and for rejecting any unacceptable shipments. 

A uif r Re ra ion and Wa ewa 
azd irch2Fw;ter col lectedStduri Fi Lxz%:ion oroperable Unit 2 subunit wastes; 
responsible for treatin leachate from the on-site disposal facility; each project is responsible 
for transporting reme8ation wastewater to the headworks of the advanced wastewater 
treatment facility for treatment. 

Record of Decision Aproved: September 1996 Facilities Closure and Demolition Proiect i s  sible for decontamination and dismantling 
Adoption of Operable nit 3 Interim Record of of all above-grade portions of buildings and 
Decision; alternatives to disposal through the 
unrestricted or restricted release of materials, as Soil Characterization and Excavation Proiect is responsible for excavation and certification of 
economically feasible for recycling, reuse, or soil beneath facilities and for removal of at- and below-grade structures. 
disposal; treatment of material for on- or off-site 
disposal; required off-site disposal for process Wa 
residues, product materials, process-related metals, d i s ~ ~ ~ ~ ~ ~ p l a n n i ~ ~ o ~ ~ ~ n t s ;  pegrming field oversight of debris sizing, segregation of 
acid brick, concreted from specific locations, and on-site disposal facifty material cate ories, and segregation of prohibited items; completing 
any other material exceeding the on-site disposal field tracking logs; completing manif%ts for on-site disposal facility-bound material; and 
facility waste acceptance criteria; and on-site disposal compilin final records of decontamination and dismantling debris placed in the on-site 
for material that meets the on-site disposal facility disposal kcility. 
waste acceptance criteria 

Aouifer Restoration and Wastewater Proiect is responsible for treating decontamination and 
other wastewaters during decontamination and dismantlin activities and processing 
wastewater discharges; each decontamination and dismanhng project is responsible for 
transporting remediation wastewater to the headwater of the advanced wastewater treatment 
facility for treatment. 

c%sik%s E; facility ?at :;I Lontain Operable Unit3 subunit wastes, Operable Unit 5 
soil. and 8Derable Unit h3 debris. 

r ' is res onsible for treating contaminated runoff 

tance era i n are res onsible for reviewing facility decontamination and 

n- i Di al Facili Pr ' c is responsible for desi n, construction, and closure of the 



TABLE 1-1 

(Continued) 

Operable 
Operable 
Unit Description Remedy Overview' 
4 Silos 1 and 2 (containing Record of Decision Approved: December 1994 

Silos 1 and 2 submit Record of Decision 
mendment to EPA: December 2000 Silo 3 
Explanation of Significant Differences Approved: 

Removal of Silo 3 materials and Silos 1 and 2 
residues and decant sump tank sludges with on-site 
stabilization of materials and residues and sludges 
followed by off-site disposal; demolition and 
decontamination, to the extent possible, of silos and 
remediation facilities; excavation of contaminated 
soil above the FRLs with on-site disposal for 
contaminated soils and debris that meet the on-site 
disposal facility waste acceptance criteria; and site 
restoration. Contaminated soil and debris that 
exceed the on-site disposal facility waste acceptance 
criteria will be disposed of off site 

K-65 residues) 
Silo 3 (containing cold 
metal oxides) 
Silo 4 (empty and never March 1998 
used) 
Decant tank system 
Berms and soil within the 
operable unit boundary 

Project Organization/Responsibilities 
Silo 3 Proiect i s  responsible for Silo 3 content removal, treatment, and transport off site. 
Silos 1 and 2 Proiect is responsible for transfer of Silos 1 and 2 residues content to temporary 
transfer tanks, treatment, and transport off site. Infrastructure and support systems such as 
roads and utilities will be completed to support the final remediation of the silos. 

Soil Characterization and Excavation Proiect i s  responsible for certification, excavation, and 
disposition of contaminated soil beneath'the silos and for removal of subsurface structures 
(i.e., sub-grade silo decant system). 

Aauifer Restoration and Wastewater Proiect is responsible for treating decontamination and 
other wastewaters during decontaminatibn and demolition activities; each pro'ect is 
responsible for capturing and transporting remediation wastewater to the headwaters of the 
advanced wastewater treatment facility for treatment. 

On-Site Disposal Facilitv Proiect is responsible for design, construction, and closure of the 
on-site dis osal facility that will contain Operable Unit 2 subunit wastes, Operable Unit 5 
soil, and gperable Unit 3 debris. 

Facilities Closure and Demolition Proiect is responsible for decontamination and dismantling 
of all Operable Unit 4 remediation fakilities and associated above ground pipings. 

operating the extraction/injection systems for Great Miami Aquifer groundwater restoration; 
for groundwater monitoring in the Great Miami Aquifer; for designin 
operating all treated effluent discharge systems, and for treating, disckarging, and reporting of 
contaminated groundwater, storm water, and remediation wastewaters at the FEMP. 

5 Groundwater Record of Decision Approved: January 1996 Aauifer Restoration and Wastewater Proiect is responsible for designing, installing, and 
Surface water and 
sediments 
Soil not included in the 
definitions of Operable 

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 

constructing, and 

0 
0 
0 
0 
N 
ob 

. .  . .  

Units 1 through'4 inass-based discharge limits and FRLs in the Great 
Flora and fauna Miami River. Excavation of contaminated soil and 

sediment to meet FRLs. Excavation of contaminated 
soil containing perched water that presents an 
unacceptable threat, throu h contaminant migration, 
to the underlying aquifer. bn-site disposal of 
contaminated soil, and sediment that meet the on-site 
dis osal facility waste acceptance criteria. Soil and 
sedi)ment that exceed the waste acceptance criteria 
for the on-site disposal facility will be treated, when 
possible, to meet the on-site disposal facility waste 
acce tance criteria or will be disposed of at an off- 
site lci l i ty. Site restoration, institutional controls, 
and post-remediation maintenance 

Soil Characterization and Excavation Proiect is responsible for certification of sitewide soil; 
excavation and disposition of contaminated soil, sediment, perched groundwater and at- and 
below-grade structures; and final site restoration. 

On-Site Disposal Facilitv Proiect is responsible for design, installation, and closure of the 
on-site dis osal facility that will contain Operable Unit 2 subunit wastes, Operable Unit 5 
soil, and 8perable Unit 3 debris; and for operation and maintenance of a leachate collection 
system. 

Waste Acceptance Operations are responsible for reviewing Soils Characterization and 
Excavation Project pl'anning documents; performing field oversight of soil excavations, 
segregation of on-site disposal facility material categories, and segregation of prohibited 
items; completing field tracking logs; completin manifests for on-site disposal facility-bound 
material; and compiling final records of soil anfat- and below-grade debris placed in the on- 
site disposal facility. 

Facilities Closure and Demolition Proiect is responsible for decontamination and dismantling 
of all Operable Unit 5 remediation facilities. 

'Source of information is  each operable unit's Record of Decision and remedial design documents. 



Chapter One May 1998 

The results of the cleanup decisions reached in the Operable Unit 5 and the information 
gained from the site characterization activities conducted over the past 10 years served as 
the foundation for the development of the integrated environmental monitoring approach 
presented in the IEMP. The key elements of the E M P  are described below: 

The IEMP defines monitoring activities for environmental media, such as groundwater, 
surface water and treated effluents, sediment, air (including air particulate, radon, and 
direct radiation), biota (produce), and natural resources. Monitoring activities, in 
general, concentrate on the primary exposure pathways (liquid and air) and focus on 
assessing the collective effect of sitewide emissions on the surrounding environment. . 

The plan establishes an integrated data evaluation and decision-making process for each 
environmental media. Through this process, environmental conditions at the FEMP are 
continuously evaluated and used to support a wide range of decisions affecting the 
implementation of remediation activities. For example, environmental data are routinely 
evaluated to identify any significant trends which may indicate the potential for an 
unacceptable future impact to the environment if action is not taken. This information is  
communicated to the appropriate remediation project organization(s) so that corrective 
actions can be identified and implemented before an unacceptable condition is reached. 

Recognizing that the dominant types and pace of remediation activities will change over 
the life of the cleanup effort, the IEMP was developed as a “living document” with a 
two-year focus. Under the living document concept, the IEMP will be reviewed 
annually and revised every two years to ensure that the monitoring program adequately 
addresses emerging remediation activities. 

The IEMP consolidates routine reporting of environmental data under a system 
consisting of quarterly status reports and a comprehensive annual report available to 
stakeholders. 

The scope and intensity of the monitoring activities defined under the IEMP will change as 
remediation of the FEMP progresses; however, the core objectives of the IEMP will 
continue to serve as the framework for developing programmatic changes as needed. The 
core objectives of the IEMP are to: 

Maintain an integrated monitoring approach which provides a comprehensive assessment 
of environmental conditions at the FEMP , 

Communicate monitoring results in a timely manner to support project decision making 
and stakeholder involvement 

Track the performance of the groundwater remedy 

Document that contaminant releases attributable to the implementation of the FEMP’s 
sitewide remediation activities remain within established thresholds. 

8 1997 Integrated Site Environmental Report 
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Chapter Two a n 1  May 1998 o n -  
Removal Actions - Thirty-two removal actions have been 
initiated at the FEMP in response to a need to accelerate 
cleanup activities that address releases or potential 
releases of hazardous substances. Twenty-seven 
removal actions were completed prior to 1997 and five 
are ongoing -one that is being incorporated into the 
remediation of the groundwater in the Great Miami 
Aquifer and four that focus on removal of waste 
inventories and asbestos, safe shutdown of the former 
production area, and improved storage of soil and 
debris. All removal actions are being incorporated into 
final remediation activities for the site. 

Removal Action No. 9, Removal of Waste Inventories, involves 
the characterization, overpacking, and disposition of low-level 
radioactive waste materials. Under Removal Action No. 9, some 
waste inventory is being treated on site prior. to off-site disposal. 
The FEMP’s aggressive waste shipping program was interrupted 
during 1997 due to problems with some shipping containers 
bound for the Nevada Test Site. DOE is working to resolve all 
related issues before waste shipping resumes. The 1997 waste 
shipping activities are summarized in Table 2-6. 

TABLE 2-6 
FEMP’s 1997 REMOVAL O F  WASTE INVENTORIES 

UNDER REMOVAL ACTION NO. 9 

Category Drum Equivalent 

Asbestos 3,587 

U ran i um residues 9,754 

Process area scrap 44,023 

Contaminated trash 1,562 

Thorium 10,875 

Stabilized mixed waste 1,309 

Legacy construction waste 840 

Newly generated construction waste 6,773 

Non-LDR Project 1,847 

80,570 

”The Liquid Mixed Waste Project bulked 391 drum equivalents, but none were shipped to the Toxic 
Substances Control Act incinerator in Oak Ridge, Tennessee. Shipments to the incinerator have been 
delayed pending resolution of approval issues between the incinerator and the State of Tennessee. 

Liquid Mixed Waste Project 0” 

Total to Off Site, Calendar Year 1997 

The 1997 total represents an increase of 31,190 drum equivalents shipped off site compared 
to 1996. 

Several mixed waste treatment projects are being conducted under Removal Action No. 9 
and in accordance with the Director’s Findings and Orders issued by OEPA in 
October 1996. These waste streams are being treated to meet RCRA land disposal 
restrictions and will be shipped off site for final disposition after treatment is complete. 
In 1997, the Mixed Waste Treatment Project completed chemical treatment by 
neutralization, precipitation, deactivation, and stabilization on 72 yd3 (55 m3) of waste. 
<The Liquid Mixed Waste Project bulked 102 yd3 (78.2 m3) of mixed waste, for a total of 
174.2 yd3 (133.2 m3). This volume is considerably lower than the 1996 total because the 
liquid mixed waste that had accumulated on site had been bulked and shipped prior 
to 1997. Liquid waste is now bulked as it is generated. 

Approximately half of the FEMP’s 32.0 million net pounds (14.5 million net kg) of 
uranium products that were in inventory when the site shut down in 1989 have been 
removed from the FEMP by either being transferred to other DOE sites for future use, 

ooooso 
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Chapter TWO May 7998 

returned to suppliers, sold to commercial vendors for nonmilitary uses, or buried as waste. 
Table 2-7 identifies the FEMP's inventory of uranium product materials as of the end of 
1997. 

TABLE 2-7 
1997 FEMP URANIUM PRODUCT MATERIALS INVENTORY 

Waste Million Net Pounds Million Net Kg 

Depleted 8.5 3.9 

Normal 0.4 0.2 

Enriched 6.3 2.9 

Total 15.2 7.0 

In 1997, most of the effort to disposition product materials focused on continuing 
sampling/analytical activities, negotiating contracts, and reviewing inventories to determine 
whether or not all avenues of dispositioning the materials as product had been exhausted. It 
was concluded during this time period that no disposition alternatives for the depleted 
materials were feasible outside of declaring the material as waste. Accordingly, in 
November 1997, a waste recommendation was forwarded to DOE for almost all of the 
depleted metal and the uranium tetrafluoride contained in bulk packages known as 
T-hoppers (the remaining depleted compounds were held for a potential technology 
initiative). The final waste declaration has not been made by DOE and is still pending on 
this material. As the technology initiative has not yet proven to be viable, it is expected 
that the remaining depleted materials'will be recommended for waste declaration in 1998 as 
well. Two contracts are still being negotiated for a small portion of the depleted metal and 
all of the normal metal. In addition, a contract was finalized in September 1997 to sell 
approximately one-third of the enriched materials. 

Table 2-8 identifies the uranium product inventories shipped off site in 1997: 

TABLE 2-8 
1997 URANIUM PRODUCT INVENTORIES SHIPPED OFF SITE 

~ 

Waste Net Pounds Net Kg 

Depleted metal and compounds 25,287 11,480 

Normal metal 48,590 22,060 

Enriched metal 3,163 1,436 

Total 77,040 34,976 

Removal Action No. 12, Safe Shutdown, was initiated to ensure the safe and permanent 
shutdown of production facilities in the former production area. This includes the removal 
of uranium and other processhaw materials and waste materials from equipment, lines, and 
ductwork. 

Removal Action No. 17, Improved Storage of Soil and Debris, was initiated to address the 
interim storage of contaminated soil and debris generated as a result of continued 
construction and maintenance projects, removal actions, and remediation actions at the 
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FEMP. Removal Action No. 17 is ultimately being phased out, as pertinent elements are 
incorporated into Operable Units 2, 3, and 5 design plans. 

Removal Action No. 26, Asbestos Removal, which documents the ongoing asbestos 
abatement activities at the FEMP, continued in 1997. 

Silos Projects 

1997 was a year of refocusing and reorganizing for the FEMP Silos Projects. A number of 
remedial designhemedial action milestones, associated with performance testing of the 
vitrification process for on-site treatment of Silos 1,2, and 3 residues, were missed in 
1996. One of the contributors was the leak that occurred in the melter in the vitrification 
pilot plant in December 1996. DOE then entered into a period of informal dispute 
resolution with EPA. During this period, DOE, EPA, OEPA, and other FEMP 
stakeholders began reassessing the path forward for the silos remedy. As part of this 
process, DOE, in consultation with EPA and OEPA, established an independent review 
team of industry experts and local stakeholders to evaluate the results of the silos 
vitrification program and the technical and schedule impacts associated with the increase in 
cost estimates for the final remediation of the silos. As a result of the dispute resolution in 
July 1997, the following path forward and regulatory milestones were established: 

The Silo 3 material will be remediated separately from K-65 Silos 1 and 2 material. 
The change in the remedy for Silo 3 will be documented in an Explanation of 
Significant Differences. 

The Feasibility Study Report for Operable Unit 4 (DOE 1994a), and the Proposed 
Plan for Operable Unit 4 (DOE 1994b), and Record of Decision for Remedial 
Actions at Operable Unit 4 (DOE 1994c) will be amended and resubmitted for 
approval in order to document changes to the remedy for K-65 Silos 1 and 2. 

The dispute resolution amended the Amended Consent Agreement with the 
following 'new milestones for silos remediation: 

Draft Silo 3 Explanation of Significant Differences (DOE 19970 
(submitted September 12, 1997) 

Award multi-tech proof of principle contract for Silos 1 and 2 by 
August 10,1998 

Submit Draft Silos 1 and 2 Feasibility StudyFroposed Plan to EPA by 
February 1,2000 

Submit Draft Silos 1 and 2 Record of Decision Amendment to EPA by 
December 29,2000 

Submit the revised Remedial Design Work Plans for Silo 3 and 
K-65 Silos 1 and 2 to EPA within 60 days of-approval of the explanation of 
significant differences and record of decision amendment, respectively. 
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To compensate for missed Operable Unit 4 milestones in 1996, the dispute agreement also 
requires the DOE to perform the following five supplemental environmental projects at the 
FEMP: 

0 Establishment of a conservation area near the FEMP 
Research grants for ecological restoration 
Creation of a wild birdwild flower habitat area 

0 

0 

0 Railroad track recycling 
0 Structural steel debris recycling. 

DOE, with the support of EPA, OEPA, and other FEMP stakeholders, began refining the 
scopes of these supplemental projects during 1997. 

TABLE 2-9 
1997 SILOS PROJECTS 

(Supports Operable Unit 41 

Document Date 

Silo 3 Explanation of 
Significant Differences 
was submitted to 
egencies. 

Work Plan for Structural 
Steel Debris Recycling 
Project and Work Plan 
for Railroad Track 
Recycling Project were 
submitted to agencies. 

Work Plan for 
Establishment of a 
Conservation Area Near 
the FEMP and Work Plan 
for Research Grants for 
Ecological Restoration 
were submitted to 
agencies. 

Draft Final Work Plan for 
Recycling Supplemental 
Environmental Project 
was submitted to 
agencies. 

Supplemental Analysis December 22, 1997 
for Operable Unit 4 was 
submitted to agencies. 

Work Plan for Habitat 
Area Project was 
submitted to agencies. 

September 12, 1997 

September 12. 1997 

November 20. 1997 

December 9, 1997 

December 29, 1997 

As'a result of the decision to separate the remediation of Silo 3 waste 
from K-65 Silos 1 and 2 waste, the Silos Project reorganized into the 
Silos 1 and 2 Project, and the Silo 3 Project in 1997. The documents 
submitted by the Silos Projects in 1997 are sumarized in Table 2-9. 
Following is a summary of each project's activities during the year. 

Silos 1 and 2 Project 

Silos 1 and 2 Project activities in 1997 focused on developing a 
modified path forward for the project in cooperation with its 
stakeholders. On July 22, 1997, DOE resolved its dispute with L e  
EPA over certain Operable Unit 4 milestones. As specified by the 
Operable Unit 4 dispute settlement, the original Silos Project Record 
of Decision, which was approved by EPA in 1994, must be amended. 
As part of the process, DOE has agreed to reevaluate/reconfirm the 
best stabilization technology to use when remediating K-65 Silos 1 
and 2. The next step of this amendment process entails testing and 
proving the following technology families, a process known as 
proof-of-principle testing: 

0 Vitrification - joule-heated 
0 Vitrification - non-joule-heated 
0 Chemical Stabilization - cement based 

Chemical Stabilization - non-cement based. 0 

Results of this testing will be included in a revised feasibility study document, which is 
expected to be completed by February 2000. In the interim, DOE has agreed with EPA to 
award the contracts for the proof-of-principle testing by August 10, 1998. One contract 
will be awarded in each of the four technology families. 

An accelerated waste retrieval project is underway to address the technical uncertainties of 
the overall silos project remediation. The accelerated waste retrieval project will address 
the risks associated with the increasing radon concentrations in the K-65 Silos 1 and 2 head 
space, silo integrity, heterogeneity of the material for the final treatment facility, as well as 
streamlining the overall remediation process for Operable Unit 4. 
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Silo 3 Project 

In addition to these remediation activities, the Aquifer Restoration and Wastewater Project 
is also responsible for continuing operation of the South Plume Removal Action System. A 
total of 645.6 million gallons (2,444 million liters) of groundwater were extracted through 
the South Plume Extraction System in 1997, and approximately 88.6 pounds (40.2 kg) of 
total uranium were removed from the aquifer. The South Plume Performance Monitoring 
and Maintenance Plan for Operable Unit 5 (DOE 19970) was developed and implemented 
in 1997. This plan will support the successful long-term operation of the extraction w.ell 
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EPA approved the Draft Final Silo 3 Explanation of Significant Differences on 
November 5, 1997. The Explanation of Significant Differences explained how the newly 
proposed remediation of Silo 3 waste differs from the remediation identified in the 
Operable Unit 4 Record of Decision. The draft final version was available for public 
review from November 17, 1997, through December 16, 1997. Formal public hearings 
were held at the FEMP and at the Nevada Test Site to receive stakeholder comments and 
concerns. The new proposed remedy for Silo 3 material consists of 

0 Treatment, using either chemical stabilizatiodsolidification or a polymer-based 
encapsulation process, to stabilize characteristic metals to meet limits imposed by 
RCRA and to meet off-site disposal facility waste acceptance criteria 

0 Off-site disposal at either the Nevada Test Site or an appropriately permitted 
commercial disposal facility. 

The Explanation of Significant Differences is expected to be finalized in March 1998, and 
will include the responsiveness summary which will document to the stakeholders how 
comments on the Explanation of Significant Differences will be incorporated. 

Aquifer Restoration and Wastewater Project 

Many .plans and reports relating to water treatment and groundwater restoration were issued 
in 1997 (Table 2-10). Activities of the Aquifer Restoration and Wastewater Project for 
1997 include the following: 

0 The advanced wastewater treatment facility underwent improvements and a major 
expansion project was initiated to accommodate groundwater remediation activities. 

0 In support of the enhanced groundwater remedy (described in Chapter Three), 
extraction wells were added in the South Plume and South Field areas; five 
groundwater re-injection demonstration wells and nine associated monitoring wells 
were installed on property along Willey Road; and part of the pipeline to carry 
groundwater was installed. 

0 The biodenitrificatiodeffluent treatment system was relocated and utilized as part 
of the new sewage treatment plant. 

0 The parking lot storm water runoff diversion project was completed in June 1997. 
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system and has been incorporated into the Operations and Maintenance Master Plan for 
Aquifer Restoration and Wastewater Treatment (19971). 

The advanced wastewater treatment facility, which began operating in 1995, provides final 
treatment of FEMP contaminated storm water and wastewater. It also provides treatment 
for contaminated groundwater associated with FEMP groundwater remediation. In 1997, 
the following projects supported this facility: 

' 

0 Construction was completed and testing began of a system to regenerate the resins 
used to remove uranium from contaminated water. 

a 

Continuous operation of new multi-media filters began at the existing facility. 
These filters remove particulates from the wastewater prior to treatment for 
uranium removal. 

Construction of the advanced waste water treatment facility expansion began in 
February 1997. The expansion is expected to treat an average of 1,500 gallons per 
minute (gpm) (5,700 liters per minute [L/min]). Operation of the expansion is 
expected to begin in 1998. 

~ _ _ _  - _ _  ---- -- 

TABLE 2-10 
AQUIFER RESTORATION AND WASTEWATER TREATMENT PROJECT 

(Supports Operable Unit 51 

Document Date 

Draft Final Baseline Remedial Strategy Report, Remedial Design for Aquifer 
Restoration (Task 1) and Draft Final Remedial Action 
Work Plan for Aquifer Restoration at Operable Unit 5 were submitted to agencies. 

Response to Comments Document of the Restoration Area Verification Sampling 
Program, Project-Specific Plan was submitted to agencies . 
Final Remedial Action Work Plan for Aquifer Restoration at Operable Unit 5 and 
Final Baseline Remedial Strategy Report, Remedial Design for Aquifer Restoration 
(Task 1) were'submitted to agencies. 

Final Restoration Area Verification Sampling Program, Project-Specific Plan was 
submitted to agencies. 

South Plume 

Design Monitoring Evaluation Program Plan, System Evaluation Report was 
submitted to agencies. 

Design Monitoring Evaluation Program Plan Semi-Annual Report was submitted 
to agencies. 

Aquifer Restoration ExtractionlRe-Injection Modules 

Comment Responses on the South Field Injection Test Phase I1 Report were 
submitted to agencies. 

South Plume Optimization and Re-Injection Demonstration Pre-Final Design 
Packages were submitted to agencies. 

South Plume Optimization and Re-Injection Demonstration Systems design was 
approved. 

South Plume Optimization and Re-Injection Demonstration Test Plan was 
submitted to agencies. 

Groundwater Monitoring 

RCRA Annual Report (includes RCRA annual groundwater monitoring data) 
was submitted to OEPA. 

Ohio Department of Natural Resources Water Report was submitted to agencies. 

Draft Operations and Maintenance Master Plan for the Aquifer and Wastewater 
Treatment Project was submitted to agencies. 

Final Operations and Maintenance Master Plan for the Aquifer Restoration and 
Wastewater Treatment Project was submitted to agencies. 

April 11, 1997 

March 27. 1997 

June 27.1997 

May 21, 1997 

March 27,1997 

September 23, 1997 

January 8,1997 

February 3, 1997 

May. 1997 

August 29,1997 

February 28, 1997 

February 28, 1997 

June 30, 1997 

November 7. 1997 
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Summary of Compliance with Other Requirements 

CERCLA requires that certain laws and regulations must be complied with as part of 
remediation of the FEMP. These other requirements are referred to as applicable or 
relevant and appropriate requirements, or ARARs. ARARs that are pertinent to 
remediation of the FEMP are specified in the record of decision for each operable unit. 
This section of Chapter Two highlights some of these requirements and how the FEMP 
complied with these requirements in 1997. 

The regulations discussed in this section have been identified as ARARs in the FEMP 
operable unit records of decision. The FEMP must comply with these regulations while 
site remediation under CERCLA is underway. 

Some of these requirements include permits for controlled releases to surface water and air, 
and for managing hazardous waste. The FEMP’s permit for discharging water under the 
National Pollutant Discharge Elimination System (NPDES) regulations is discussed in the 
“Clean Water Act” section of this chapter. Another permit to install, issued in 
September 1990 by OEPA, covers the monitoring of the Coal Pile Runoff Basin and is 
discussed in Chapter Three of this report. The FEMP’s permit for RCRA treatment, 
storage, and disposal (086890008976) cover RCRA activities described later in this 
chapter. The FEMP has 14 current air Permits to Operate and 10 associated Permits to 
Install, one of which was issued in 1997. These permits cover boilers, diesel storage tanks, 
clothes dryers, the respirator washing facility, maintenance shop facilities, a laboratory 
hood system, and a gasoline dispensing facility. 

DOE requirements applicable to FEMP activities are identified in the FEMP 
StandardsAXequirements Identification Document, which is included in the Fluor Daniel 
Fernald Management Plan (FDF 1998), and compliance with them is mandatojr. DOE 
orders are pivotal in defining business practices and operations standards for remediation. 

Resource Conservation and Recovery Act (WCM) 

RCRA regulates treatment, storage, and disposal of hazardous waste. Hazardous wastes 
and radioactive wastes mixed with hazardous waste (referred to as mixed waste) are 
generated during uranium production. These wastes are regulated under RCRA and Ohio 
hazardous waste regulations; thus, the FEMP must comply with legal requirements for 
managing these hazardous and mixed wastes. OEPA has been authorized by EPA to 
enforce its hazardous waste regulations in lieu of the federal RCRA program. In addition, 
hazardous waste management is subject to the 1988 Consent Decree and its 1993 Stipulated 
Amendment entered into between the State of Ohio and the DOE, and a series of Director’s 
Final Findings and Orders issued by OEPA. 

~ ~ 
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The FEMP completed several administrative activities related to mixed waste storage and 
treatment during 1997, including: 

0 Submittal of the 1996 RCRA Annual Report (DOE 1997a), which described 
hazardous waste activities for 1997 

0 Revisions to several sections of the RCRA Part A and B permit application 

0 Submittal of the annual 1997 update to the Site Treatment Plan (DOE 1997b) 
required under the Federal Facility Compliance Agreement (FFCA). 

Additional details on projects involving treatment of mixed wastes are provided in the 
subsection “Mixed Waste Treatment” later in this chapter. 

RCRA Property Boundary Groundwater Monitoring 

The Director’s Findings and Orders, which was signed September 10, 1993, and described 
an alternate groundwater monitoring system, was modified in 1997 to coincide with the 
groundwater monitoring strategy identified in the IEMP. This program is discussed in 
more detail in Chapter Three. 

RCRA Closures 

The Stipulated Amendment to Consent Decree required that the FEMP identify all 
hazardous waste management units at the FEMP. As a result, burners, incinerators, 
furnaces, stills, process equipment, tank units, dust collectors, and other potential waste 
containment units were evaluated in the early 1990s to determine if these units were 
hazardous waste management units or solid waste management units. This evaluation was 
completed in 1994. In 1996, the OEPA issued a Director’s Findings and Orders to 
integrate RCRA closure requirements with CERCLA response actions for FEMP hazardous 
waste management units. During 1997, the FEMP continued to integrate RCRA closure 
activities with CERCLA response actions for FEMP hazardous waste management units. 
Remediation of one hazardous waste management unit, the Plant 1 Storage Building 
(Building 67), was completed in 1997 under this integrated RCWCERCLA remediation 
process. Also, between 1993 and 1996, 12 hazardous waste management units were 
reclassified to solid waste management unit status, based upon additional analytical andor 
process knowledge. These units were not required to undergo RCRA hazardous waste 
management unit closure criteria, or to meet the RCRA requirements of the Director’s 
Findings and Orders. .. 

Thorium Management 

A thorium management strategy and schedule to complete RCRA determinations of thorium 
materials and to improve the storage of thorium materials at the FEMP were developed as 
part of the Stipulated Amended Consent Decree. This strategy is based on three primary 
objectives: 
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0 To maintain environmentally stable interim storage of the thorium inventory while 
minimizing personnel radiation exposure 

To implement actions required to complete RCRA evaluations of the thorium 
materi a1 s 

0 To implement long-term storage and disposal alternatives. 

In 1997, the FEMP removed 3,400 containers of thorium material and shipped 
10,875 drum equivalents, or 80,480 cubic feet (2,279 m3), of thorium material to the 
Nevada Test Site for disposal, completing the Thorium Overpack Project. Characterization 
of the remaining estimated 8,500 containers of thorium legacy waste at the FEMP was 
initiated in 1997. An extensive sampling and analysis program was implemented and 
formal characterization documentation was initiated. The characterization documentation 
and formal RCRA waste determinations are expected to be completed in 1998. The 
thorium legacy waste determined to be low-level radioactive non-hazardous waste will be 
prepared and shipped to the Nevada Test Site for disposal. The thorium legacy waste 
determined to be hazardous under RCRA will be treated to meet land disposal restrictions 
and, upon analytical confirmation, prepared and shipped to the Nevada Test Site for 
disposal. Both the low-level and hazardous waste activities are expected to begin in 1998. 

Mixed Waste Treatment 

The FEMP stores mixed wastes that are subject to RCRA land disposal restrictions. These 
restrictions currently prohibit the storage of certain hazardous waste streams for longer than 
one year unless an extension is approved by the EPA or the appropriate state regulatory 
agency (Le., OEPA). 

The 1992 amendment to RCRA provided DOE with an exemption from enforcement under 
the land disposal restrictions storage prohibition, provided that the FEMP complies with the 
plans and schedules for mixed waste treatment provided in the Site Treatment Plan and the 
implementing Director’s Findings and Orders issued by OEPA on October 4, 1995. The 
FEMP submitted the Site Treatment Plan Annual Update to OEPA in December 1997. 
This update contains an amendment to treat remaining thorium inventories on site by 
stabilization. It describes the status of mixed waste treatment projects developed under the 
plan, added newly generatednewly identified waste streams, and certified that the FEMP 
met all regulatory milestone dates for the treatment of mixed wastes identified in the plan 
and in implementing Director’s Findings and Orders through December 3 1, 1997. 

The implementation of the Directors’ Findings and Orders is accomplished through 
Removal Action No. 9, Removal of Waste Inventories. The Final Operable Unit 3 Record 
of Decision adopts the procedures and disposition decisions of this removal action to 
continue the disposition of the products, residues, and nuclear materials generated during 
site operations. 

Radiologically contaminated polychlorinated biphenyls (PCBs) solids (also regulated under ; I 
the Toxic Substances Control Act) have no current treatment or disposal options and will’ 
remain in storage on site until treatment or disposal capacity is available. Options for their 

. .-r; 2 6. 

I 1997 Integrated Site Environmental Report 39 



Chapter TWO May 1998 

disposal are scheduled to be pursued in conjunction with Removal Action No. 9, Removal 
of Waste Inventories. Mixed waste treatment technology developed as part of the Site 
Treatment Plan was being tested during 1997. 

In 1997, the FEMP initiated and completed the following projects to treat mixed wastes: 

0 Completed treatment by chemical precipitation and cement stabilization of 
6,630 pounds (3,010 kg) of barium chloride residues 

0 Neutralized 9,587 pounds (4,352 kg) of corrosive wastes 

0 Deactivated 4,110 pounds (1,866 kg) of reactive wastes 

0 Treated 10,279 pounds (4,667 kg) of oxidizers, uranyl, and thorium nitrate solids 
and liquids, and other thorium-contaminated wastes by chemical precipitation, 
chemical reduction, and cement stabilization 

0 Treated 33,458 pounds (15,190 kg) of lead-based paint chips, cleaning residues, 
scrap salts, and hazardous trash using a cement-based stabilization process as part 
of the Chemical Treatment Stabilization Subproject 

0 Bulked 172,000 pounds (78,088 kg) of liquid mixed waste into Batches 7, 8, and 9 
for shipment to the K-25 Toxic Substance Control Act Incinerator in Oak Ridge, 
Tennessee, for treatment 

0 Shipped 755,062 pounds (342,798 kg) of mixed waste to Envirocare of Utah in 
Clive, Utah, for disposal. 

0 Treated 2,386 pounds (1,083 kg) of mixed (radioactivehazardous) PCB waste to 
meet land disposal restriction requirements through the Terra-Kleen demonstration. 

Clean Water Act 

Under the Clean Water Act, the FEMP is governed by NPDES regulations which require 
the control of discharges of non-radioactive 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 FEMP submits monthly 
reports on NPDES activities to the OEPA. The current permit 11000004*ED became 
effective November 1, 1995, and expires March 31, 1998. On September 22, 1997, the 
FEMP applied for the new permit. The permit covers both surface water and effluent 
discharges. Chapter Four discusses the surface water and treated effluent results in detail. 

Clean Air Act 

NESHAP Subpart H imposes a limit of 10 millirem (mrem) per year on the effective dose 
equivalent to the maximally exposed individual as a result of all emissions (with the 
exception of radon) from the facility in a single year. This standard also imposes 
requirements for continuous monitoring of certain emission sources and periodic 
confirmatory measurements of smaller sources. Because the FEMP is a former uranium 
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processing plant, uranium is the radioactive particulate of most concern in monitoring 
airborne emissions. The FEMP estimated that airborne uranium emissions for 1997 were 
19.5 pounds (8.84 kg). 

EPA regulates the FEMP’s radionuclide sources. OEPA has authority to enforce the State 
of Ohio’s air standards while EPA enforces the NESHAP regulations. FEMP air emissions 
are regulated by OEPA as either particulate, chemical, or toxic emission sources. In 1997, 
the FEMP complied with all particulate, chemical, and toxic emissions standards. 

Several activities during remediation may result in the generation of fugitive dust, which is 
also regulated by OEPA. These activities include decontamination and dismantlement, soil 
excavation, on-site disposal facility construction and waste placement, and other 
construction activities. In 1997, OEPA and DOE agreed on how the FEMP will comply 
with regulatory fugitive dust limits. The requirements in the Best Available Technology 
Determination for Remedial Construction Activities on the Fernald Environmental 
Management Project (DOE 1997e) are incorporated into each operable unit’s remedial 
design and remedial action deliverables. Compliance is primarily determined through 
visual inspection of dust during activities and through proper dust control. In 1997, the 
FEMP complied with the fugitive dust requirements. 

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 (“Superfund”) requirements. The 
SARA Title 111, Section 312, Emergency and Hazardous Chemical Inventory Report 
(DOE 1998a) for 1997 will be submitted to OEPA and other local emergency 
planning/response organizations in February 1998. The report lists the amount and 
location of hazardous chemicals/substances stored or used in amounts greater than the 
minimum reporting threshold during any one given 24-hour period. 

The SARATitle 111, Section 313, Toxic Chemical Release Inventory Report (DOE 1997n) 
was submitted to OEPA and EPA on July 1, 1997. The Toxic Chemical Release Inventory 
Report lists routine and accidental releases, as well as information about the activities, uses, 
and waste for each reported toxic chemical. In 1997, no chemicals met the SARA 313 
manufactured, processed, or otherwise used reporting threshold requirements. 

Any off-site release meeting or exceeding a reportable quantity as defined by SARA 
Title 111, Section 304, requires immediate notifications to local emergency planning 
committees and the state emergency response commission. Depending on the respective 
requirements, notifications are made to the National Response Center and to the 
appropriate federal, state, and local regulatory entities. All releases occurring at the FEMP 
are evaluated and documented to ensure that proper notifications are made in accordance 
with SARA. In addition to SARA, releases are also evaluated for notification under 
CERCLA Section 103, RCRA, the Toxic Substances Control Act, the Clean Air Act, the 
Clean Water Act, Ohio environmental laws and regulations, and the Ohio Fire Code. . 
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In 1997, one FEMP release was reported to regulatory and other agencies. On 
December 3, 1997, the National Response Center was notified of a release to the 
environment that occurred at the FEMP. The notification was made because water with a 
pH of 12.6 was detected in an excavated trench. The water in the trench was perched 
groundwater (defined as groundwater existing above a dense clay layer of soil which limits 
vertical migration). The high pH value of the water was attributed to historical operations 
of two nearby caustic tanks which were installed at the site in the 1950s. Weathering of the 
tanks' secondary containment system over time allowed a pathway from the tanks to the 
soils beneath and adjacent to the trench. Precipitation and runoff from the tanks and 
secondary containment over the years contributed to seepage into the adjacent soils and 
underlying perched water. An estimated 2,994 pounds (1,359 kg) of water were collected 
in the excavated trench. The reportable quantity for liquids with a pH greater than or equal 
to 12.5 is 100 pounds (45.4 kg). The water in the trench was collected and treated through 
the FEMP's wastewater treatment system. The trench was backfilled with soil on 
December 3, 1997. The caustic tanks were emptied and r@ed to the extent practicable to 
mitigate any future leaks, prior to final removal of the tanks. 

Other Environmental Regulations 

The FEMP is also required to comply with several other environmental laws and 
regulations besides those described above. Table 2-1 1 summarizes compliance with each 
of these requirements for 1997. 

Site-Specific Regulatory Agreements 

Federal Facility Compliance Agreement (FFCA) 

In 1986, the FEMP entered into a FFCA with the EPA. The key components of this 
agreement requires the FEMP to: 

Maintain a continuous sample collection program for radiological constituents at the 
FEMP's treated-effluent discharge points and report the results quarterly to the 
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 in early 1996. This 
agreement became effective May 1, 1996. This agreement requires sampling at the 
Parshall Flume (PF 4001) and the Storm Water Retention Basin spillway for 
radiological parameters. 

Maintain a sampling program for daily flow and total uranium at the South Plume 
Extraction Wells and report the'results quarterly 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 the 
agreement reached with EPA and OEPA on May 1, 1996. 

000061 
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TABLE 2-1 1 
COMPLIANCE WITH OTHER ENVIRONMENTAL REGULATIONS 

Purpose of Regulation Background Compliance Issues 1997 Compliance Activities 
Toxic Substances Control Act (TSCA) 
Regulates the manufacturing, use, 
storage, and disposal of toxic 
materials, including PCBs and 
PCB items 

An OEPA Director's Findin s and Orders allowed for extended 
storage of mixed wastes, wtich include PCB wastes. 

Non-radiologicall contaminated PCBs and PCB items were shipped 
to TSCA-ap roveJcommercial disposal facilities for incineration on 
an "as-neeLd basis". 

Radiologically contaminated PCB liquids were bulked for later 
shipment to the TSCA permitted DOE incinerator in Oak Ridge, TN. 

Most radiologically contaminated PCB solids currently had no 
treatment or disposal options and remain in storage on site. Some 
radiologically contaminated PCB wastes were treated as part of a 
treatment technology demonstration under Removal Action No. 9 and 
the Site Treatment Plan 

' 

EPA conducted a routine TSCA compliance inspection of the FEMP 
on September 21, 1994. No violations of PCB regulations were 
identified during the inspection. 

Ohio Solid Waste Act 
Regulates infectious waste 

Federal Insecticide, Fungicide, and Rodenticide Act 
Regulate the registration, storage, 
labeling, and use of pesticides 
(such as insecticides, herbicides, 
and rodenticides) 

The FEMP is registered with OEPA as a large generator of infectious 
waste, generating more than the 50 Ibs (23 kg) per month. 

The last inspection of the Federal Insecticide, Fungicide, and 
Rodenticide Act program conducted by EPA Region V on 
September 21, 1994, found the FEMP to be in full compliance with 
the requirements mandated by Federal Insecticide, Fungicide, and 

All infectious wastes generated in the medical department were 
transported to a licensed treatment facility for incineration. 

All pesticide applications at the FEMP were conducted according to 
Federal and State regulatory requirements. 

National Environmental Policy Act 
Requires the evaluation of 
environmental, socio-economic, 
and cultural impacts before any 
action, such as a construction or 
cleanup project, is initiated by a 
federal agency 

An environmental assessment was completed in 1995 for the 
disposition of the Native American remains uncovered as part of 
the Public Water Sup ly Project. A Finding of No Significant 
Impact, to close out t fe  National Environmental Policy Act 
environmental assessment process, was placed on hold by DOE- 
FEMP until final disposition of the remains could be negotiated 
with the participating Native American tribes and groups. 

The Finding of No Significant Impact for disposition of the Native 
American remains was approved by DOE-Ohio Field Office on 
April 28, 1997 prior to final disposition of the remains. Final 
disposition of the remains occurred on the FEMP in May of 1997. 

A supplemental analysis for Operable Unit 4 that addressed the 
proposed accelerated waste retrieval from K-65 Silos 1 and 2 was 
submitted to DOE-FEMP on December 22. 1997. 

Endangered Species Act 
Requires the protection of any 
threatened or endangered species 
found at the site as well as an 
critical habitat that is essentiarfor 
the species' existence 

9- , 

Ecolo ical surveys conducted by Miami Universit and DOE, in 
consuftation with the Ohio Department of NaturaYResources and 
US. Fish and Wildlife Service, have established the following list of 
threatened and endangered species and their habitats existing onsite: 
Cave salamander, state-listed endangered - marginal habitat, none 
found; Sloan's crayfish, state-listed threatened - found on northern 
sections of Paddys Run; Indiana bat, federally-listed endangered - 
suitable habitat in riparian areas along Paddys Run. 

No surveys were conducted in 1997, however, visual observations 
were conducted of Sloan's crayfish habitat after storm events which 
indicated no FEMP-induced adverse effects. 
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TABLE 2-1 1 
COMPLIANCE WITH OTHER ENVIRONMENTAL REGULATIONS 

Purpose of Regulation Background Compliance Issues 1997 compliance Activities 

Floodplains/ Wetlands Review Requirements 
DOE regulations require a A wetlands delineation of the FEMP, completed in 1992 and 
floodplain/wetland assessment for approved by the U.S. Army Corps of Engineers in August 1993, 
DOE construction and identified 36 acres (1 5 hectares) of freshwater wetland on the FEMP 
improvement projects. property. Updated delineations are conducted approximately every 

five vears. 

A Wetland Notice of Involvement and Wetland Assessment were 
completed in 1997 in support of the installation of an air monitoring 
station. The Notice was published in the Federal Register on 
October 14, 1997. 

National Historic Preservation Act 
Mandates protection of historic 
and prehistoric cultural resources cultural resources. These cultural resources include 104 rehistoric resources (Chapter Seven). 

The FEMP site is within an area rich in historic and prehistoric 

sites within two 1.24 miles (two km) of the FEMP and 27 Ristoric 
sites. 

Native American Graves Protection and Repatriation Act 
Requires the identification and Historical remains and artifacts were discovered during a 1994 
preservation of cultural resources construction pro’ect The Native American remains - which 
on federal lands, and consultation included an adolescent boy and his dog - were discovered on 
with Native American Tribes on private property durin installation of pipelines for the Public Water 
removal and management of supply project. Partiay remains of approximately 20 more people 
inadvertently discovered Native and numerous artifacts were also found. 
American cultural items 

Activities were conducted to avoid and address impacts to cultural 

On May 25, 1997, Native American remains and associated artifacts 
dating back 950 years were interred on Fernald property - protected 
federal land -during a sacred ceremony performed by representatives 
from several tribes. 

Natural Resource Trusteeship 
CERCLA and Executive Order 
12580 requires DOE to act as a 
Trustee (i.e., guardian) for natural 
resources at its federal facilities. 

DOE and the other Trustees, which include U.S. Department of the 
Interior, U.S. Fish & Wildlife Service, OEPA, Ohio Attorney 
General’s Office, and EPA, 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. 

The Trustees agreed to develop a natural resource restoration plan, 
integrating on-property natural resource restoration activities with 
remediation activities at the FEMP in an effort to resolve DOE’S 
liability for injuries to natural resources. 

. 
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Federal Facility Agreement (FFA), Control and Abatement of 
Radon-222 Emissions 

This agreement between DOE and EPA, signed on November 19, 1991, ensures that DOE 
takes all necessary actions to control and abate radon-222 emissions at the FEMP, under 
the authority of 40 Code of Federal Regulations 61, Subpart Q. This agreement 
acknowledges that the K-65 Silos 1 and 2 exceed the radon flux rate of 20 picocuries per 
square meter per second (pCilmYsec), but allows the FEMP to address this exceedance by 
implementing a removal action to bring radon emissions from the silos to a level as low as 
reasonably achievable (ALARA), and to attain the NESHAP Subpart Q standard upon 
completion of final remediation. The FFA also requires demonstration of compliance with 
the Subpart Q standard (upon completion of remedial actions) for the waste pits, clearwell, 
and any other sources found to emit radon in excess of 20 pCi/m2/sec. 

ALARA 

DOE Order 5400.5 requires the FEMP to adopt an ALARA philosophy. The ALARA 
philosophy was adopted to minimize exposure of general employees, the public, or the 
environment to ionizing radiation to the extent that social, technical, economic, practical, and 
public policy considerations allow. The FEMP is committed to reducing radiation exposures 
by applying ALARA concepts and practices in all activities in accordance with DOE 5400.5, 
other applicable DOE orders, and Title 10 of the Code of Federal Regulations, part 835. 

The ALARA process ensures the selection of the optimum physical design features and 
administrative controls which will eliminate, control, or mitigate radiological exposure of 
general employees, the public, and the environment. 

ALARA requires judgement with respect to what is reasonably achievable. Factors that 
relate to societal, technological, economic, and other public policy considerations shall be e 

evaluated to the extent practicable in making such judgements. The minimum factors to be 
considered when applying the philosophy of ALARA to the environment shall include: 

J 

The maximum dose to members of the public 

The collective dose to the population 

Alternative processes, such as alternative treatments of discharge streams, 
operating methods, or controls 

Doses for each process alternative 

Costs for each of the technological alternatives 

Examination of the changes in cost among alternatives 

Changes in societal impact associated with proEesg alternatives 
. 0 * 

- 

(e.g., differential doses from various pathways). 
000066 
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Split Sampling Program 

In 1997, DOE and OEPA cooperated in a program in which samples of c ground water, 
surface water, sediment, and produce were “split” and sent to different analytical 
laboratories. This is an important part of the quality assurance program at the FEMP. The 
FEMP has participated in this program with the state since 1987. In the split sampling 
program, the true variability in analysis between laboratories is measured with the 
comparison of sample results that were directly collected from the environment. 

To obtain split samples, technicians alternately add a portion of the sample being collected 
to two individual sample containers. This collection method helps ensure that both samples 
are as identical as possible. Split samples are then submitted to two independent 
laboratories for analysis. 

In 1997, the results from the split sampling program show close agreement between DOE 
and OEPA results for the groundwater and surface water samples. However, a greater 
degree of variability exists between DOE and OEPA results for sediment and produce 
samples. This is not unusual for these types of sample matrices based on the potential 
variability within the samples themselves. In addition, variability in the sample results may 
be affected by incomplete sample homogenization (mixing) in the field and differences in 
sample preparation methods at the analytical laboratories. DOE and OEPA have discussed 
these issues and will continue to work together to ensure the highest degree of quality in the 
split sampling program. The results for the 1997 OEPA split samples are presented in 
Table 1-1 in Appendix D, Attachment 1 ,  of this report. 

= :p?$j+? 
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Groundwater Pathway 

Results in Brief 1997 Groun dwater Pathway 

Enhanced Groundwater Remedy Construction - Significant 
portions of the enhanced groundwater remedy were put in place in 
1997. Two extraction wells were completed in the South Plume 
area to  optimize the existing South Plume Removal Action System. 
Five groundwater re-injection test wells were installed on property 
along Willey Road. Another extraction well was installed on 
pioperty in the South Field area to enhance contaminant recovery. 
Significant portions of the pipeline to convey groundwater to and 
from the well fields were installed in 1997. The South Plume 
Optimization, South Field Extraction (Phase I), and the Re-Injection 
Demonstration systems are scheduled to begin operations in the 
summer of 1998. 

South Plume Removal Action System Operations - A total of 
645.6 million gallons (2443.6 million liters) of groundwater and 
88.6 pounds (40.2 kg) of total uranium were removed from the 
Great Miami Aquifer by four wells in the South Plume Removal 
Action System. The system continued to meet the primary 
objective of preventing further southward movement of the total 
uranium plume. 

Groundwater Monitoring Results - The results of groundwater 
monitoring for total uranium and non-uranium constituents 
confirm that the enhanced remedy design for aquifer restoration is 
appropriate. No significant contaminants were identified in the 
aquifer with concentrations above their respective FRLs which 
would require modification of the enhanced groundwater remedy 
design. The design includes 37 groundwater extraction wells and 
10 groundwater re-injection wells. 

On-Site Disposal Facility Monitoring - Groundwater sampling to 
establish a baseline of groundwater quality prior to waste 
placement was completed for Cell 1. A technical memorandum 
will be issued in 1998 to discuss the baseline results. Groundwater 
sampling was also initiated in 1997 to obtain a baseline around 
Cell 2. 

Groundwater Modelina at the FEMP 

The FEMP uses computer models to  
make predictions about how the 
aquifer and contaminants in the 
aquifer will look in  the future, based 
on current conditions. Because the 
model contains simplifying 
assumptions about the aquifer and 
the contaminants, it makes 
approximate predictions about future 
behavior which must be verified with 
field measurements obtained from 
groundwater monitoring activities. 

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

This chapter provides background information on the 
nature and extent of groundwater contamination in the 
Great Miami Aquifer due to past operations at the FEMP 
and summarizes: 

Significant achievements realized by the Aquifer 
Restoration and Wastewater Project in 1997 

Groundwater monitoring activities and results 
for 1997. 

Restoration and continued protection of the groundwater 
pathway are primary considerations in the accelerated . 

remediation strategy for the FEMP. While significant 
achievements have been made in limiting exposure to 
contaminated groundwater, such as the installation of a 
public water supply in 1996, the FEMP continues to focus 
on accelerating the groundwater restoration. In addition, 
the FEMP will continue to monitor the groundwater 
pathway throughout remediation to ensure the future 
protection of this primary exposure pathway. 

Summary of the Nature and Extent of 
Groundwater Contamination 

The nature and extent of groundwater contamination from operations at the 
FEMP has been investigated, and the risk to human health and the 
environment from those contaminants has been evaluated in the Operable 
Unit 5 RI Report. As documented in that report, the primary groundwater 
contaminant at the FEMP is uranium. Approximately 170 acres 
(69 hectares) of the Great Miami Aquifer are contaminated above the 
groundwater FRL for total uranium. 

Contamination of the groundwater resulted from infiltration through the bed 
of Paddys Run where the glacial overburden is eroded, and the sand and 
gravel of the aquifer are in direct contact with uranium-contaminated surface 
water from the FEMP. To a lesser degree, groundwater contamination also 
resulted where man-made excavations, such as the waste pits, removed some 
of the protective glacial overburden and exposed the aquifer to 
contamination. 

‘.“.i; .. 000067 

1997 Integrated Site Environmental Report 47 



Chapter Three May 1998 

Selection and Design of the Groundwater Remedy 

Re-injection is an 
enhancement to  the 
groundwater 
remedy. 
Groundwater 
pumped from the 
aquifer is treated to 
remove 
contaminants and 
then re-injected back 
into the aquifer at 
strategic locations. 
The "push" from the 
re-injected 
groundwater 
increases the speed 
at which 
contaminants move 
through the aquifer 
and are "pulled" by 
extraction wells, 
thereby decreasing 
the overall 
remediation time. 

After the nature and extent of groundwater contamination was defined, various remediation 
technologies were evaluated in the Feasibility Study Report for Operable Unit 5 
(DOE 1995a). Remediation cost, efficiency, and various land-use scenarios were 
considered in arriving at a preferred remedy for restoring the quality of the groundwater in 
the aquifer. 

The Operable Unit 5 FS Report recommended a pump-and-treat remedy for the 
groundwater contaminated with uranium. The remedy consisted 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 gpm (15,140 L/min) would 
remediate the aquifer within 27 years. The recommended groundwater remedy was 
presented to the EPA, the OEPA, and FEMP stakeholders in the Proposed Plan for 
.Operable Unit 5 (DOE 1995b). 

Once the preferred groundwater remedy was identified and approved in the Operable 
Unit 5 Proposed Plan, the Operable Unit 5 Record of Decision was presented to FEMP 
stakeholders and subsequently approved by EPA and OEPA in January 1996. The 
Operable Unit 5 Record of Decision established FRLs for all constituents of concern and 
formalized the agreement to implement the selected remedy. The Operable Unit 5 Record 
of Decision committed to continue evaluating innovative remediation technologies so that 
remedy performance could be improved as such technologies become available. As a result 
of this commitment, an enhanced groundwater remedy was presented in the Baseline 
Remedial Strategy Report, Remedial Design for Aquifer Restoration (Task 1) 
(DOE 1997d). 

The enhanced groundwater remedy includes a test of large-scale groundwater re-injection. 
If groundwater re-injection proves to be viable, then it will increase the rate at which 
contaminants are flushed through the sand and gravel of the aquifer and into the extraction 
wells. The enhanced groundwater remedy also included additional extraction wells in 
on-property areas of aquifer contamination which are not a/ccessible until after 
contaminated surface soils are remediated. Groundwater modeling studies conducted in 
support of the enhanced groundwater remedy suggest that, with the early installation of 
additional extraction wells and re-injection technology, the remedy could potentially be 
shortened by as much as 17 years. The enhanced groundwater remedy was approved by 
the EPA and OEPA. 

The extraction and re-injection well locations for the enhanced groundwater remedy are 
shown in Figure 3-1. Extraction wells are indicated by a shaded dot; re-injection wells are 
indicated by an open dot; and three wells in the South Field area, which are scheduled to be 
converted from extraction to re-injection during the later years of the remedy, are indicated 
by a star symbol. Schedules for the design, construction, and start-up of the enhanced 
groundwater remedy can be found in the Remedial Design Work Plan for Remedial Actions 

jr 'i-r i. ooocp6B. ' ( & a I  ;-cc 

",at Operable Unit 5 (DOE 1996b) and in the Remedial Action Work Plan for Aquifer 
Restoration at Operable Unit 5 (DOE 1997m). 
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I. 

Attachment 4, of this report. Persistent FRL exceedances are further evaluated to 
determine the potential cause of persistence. 

Of the constituents exceeding the FRL outside the 10-year, uranium-based restoration 
footprint, only manganese was persistent. Manganese exceedances are believed to be 
associated with bacterial growth in and around the monitoring wells which tend to 
accumulate iron, manganese, and other metals. Bacterial growth is not uncommon in wells 
in the Great Miami Aquifer. The monitoring wells with persistent manganese exceedances 
will be treated for bacterial growth to see if future monitoring data show a decrease in 
manganese concentrations. 

The remaining FRL exceedances occurring outside the 10-year, uranium-based restoration 
footprint were determined to be one-time events, which require no further evaluation other 
than the routine monitoring, which will continue under the IEMP or additional data is 
required to determine persistence. The FRL exceedances requiring additional data will be 
further evaluated using 1998 IEMP monitoring data. For additional details on the 
evaluation of 1997 FRL exceedances, see Appendix A, Attachment 4, of this rep.ort. 

Compliance Monitoring 

Three compliance monitoring programs have been integrated into the IEMP: 

Private Well Monitoring 
RCRA Property Boundary Monitoring 
KC-2 Warehouse Well ,Monitoring. 

The groundwater data from these former compliance monitoring programs, along with the 
data from all other IEMP groundwater monitoring activities, are collectively evaluated and 
conclusions are presented in the monitoring results for total uranium and non-uranium 
constituents of concern. The discussion below provides additional details on the Private 
Well, RCRA Property Boundary, and KC-2 Warehouse well monitoring activities. 

Three of the private wells from the former radiological environmental monitoring program 
were monitored in 1997 and will continue to be monitored quarterly for total uranium as 
part of the IEMP. These three wells located along Willey Road include the private we11 
where off-property contamination was initially reported in 1981. The other private wells 
previously monitored have not been carried forward into the IEMP program because a 
public water supply is now available to FEMP neighbors who have been affected by 
off-property groundwater contamination. In addition, the wells being monitored under the 
IEMP provide adequate monitoring coverage both on and off property. Data from the 
three private wells sampled under the IEMP were used to produce the total uranium plume 
map shown in Figure 3-6. 

The RCRA Property Boundary Monitoring Program has also been incorporate'd into the 
IEMP. This network of 33 monitoring wells, located downgradient of the FEMP along the 
eastern and southern property boundaries, is monitored quarterly for 27 of the most mobile 
FRL constituents. Sampling of these 33 wells is conducted in order to determine if 

i. y+- c B'1.I 11 Y. 
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contaminant excursions at the property boundary are occurring during the remediation 
process. Data from these wells are integrated with other IEMP data for 1997 and were 
used to produce the total uranium plume map shown in Figure 3-6. Non-uranium data 
from these wells were included above in the section on monitoring results for non-uranium 
constituents. Additional detail can be found in Appendix A, Attachments 2 and 4, of this 
report. 

The KC-2 Warehouse well monitoring has been included as part of the IEMP. Monitoring 
of this well is conducted on an annual basis and will continue until the warehouse is 
decommissioned and dismantled, at which time the well will be removed. 

The August 1997 sampling event for the KC-2 Warehouse well indicated concentrations of 
hazardous substance list metals which were higher than routinely indicated in previous 
sampling results. Similar anomalously high concentrations were also recorded in the 
January I995 sampling event. On that occasion, the elevated results were believed to have 
been caused by a disturbance of the contaminated sediment at the bottom of the well. In an 
effort to determine if the sediment at the bottom of the well may have been disturbed in the 
August 1997 sampling event, the well was resampled in January 1998 ensuring the bottom 
sediment was not disturbed. The results from the January 1998 sampling event are more 
consistent with sample results reported prior to August 1997, indicating that the 
August 1997 event was not representative. The monitoring results for this well and 
additional details on the sampling events are presented in Appendix A, Attachment 5, of 
this report. 

Monitoring for Coal Pile Runoff Basin 

Two monitoring wells installed in the perched groundwater zone within the glacial 
overburden have been used to monitor the Coal. Pile Runoff Basin on a routine basis. 
Monitoring and reporting is conducted in accordance with Ohio Permit to Install 
No. 05-4172, issued and effective on September 13, 1990. As required by the Permit 
to Install, the monitoring data from the Coal Pile Runoff Basin for 1997 is presented 
in Appendix A, Attachment 5, of this report. 

On-Site Disposal Facility Monitoring 

Groundwater monitoring in support of the on-site disposal facility was initiated in 1997. 
This monitoring program is designed to accomplish the following: 

Establish a baseline of groundwater conditions in the perched water and Great Miami 
Aquifer for each cell of the on-site disposal facility prior to first waste placement in the 
cell. This data will be used to evaluate future changes in perched, groundwater and 
groundwater quality to determine if the changes are due to on-site disposal facility 
operations. 

Continue routine groundwater sampling following waste placement as part of the 
. comprehensive leak detection monitoring program for the on-site disposal facility. This 

information will be used to verify the ongoing performance and integrity of the on-site 
disposal facility. 

000082 
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Construction of Cells 1 and 2 of the on-site disposal facility in 1997 was accompanied by 
groundwater sampling from Monitoring Wells 22198,22199,22200, and 22201 around the 
cells (Figure 3-8). Monitoring Well 12338, in Figure 3-8, is a horizontal till well which is 
used to sample the perched groundwater in the glacial overburden beneath the sump for 
Cell 1. 

Groundwater sampling was initiated and completed for Cell 1 in 1997 to establish a 
baseline for the monitoring wells prior to waste placement. A technical memorandum will 
be issued in 1998 to discuss the baseline results. Baseline sampling was also initiated in 
1997 for wells around Cell 2. 

Construction of the leachate collection system and the leak detection system for Cell 1 was 
completed as of December 1997, and waste placement was initiated. Construction of the 
leachate collection system and the leak detection system for Cell 2 is expected to be 
completed in late 1998. 

None of the constituents sampled and analyzed under this program exceeded the 
groundwater FRLs except Monitoring Well 22198 (also sampled under the RCRA Property 
Boundary Monitoring Program) which had a single exceedance for zinc in 1997. Zinc is 
not a constituent of concern associated with the waste acceptance criteria for the on-site 
disposal facility and is therefore not considered to be significant. However, it will continue 
to be monitored over time under the RCRA Property Boundary Monitoring Program. For 
additional information on the groundwater sampling results for the on-site disposal facility, 
refer to Appendix A, Attachment 6, of this report. 

Guide to Aquifer Restoration Project Documents 

As described in Chapter Two, the FEMP is on the National Priorities List, a list of sites 
requiring environmental cleanup under CERCLA. Numerous studies and reports have 
been issued by the FEMP during the CERCLA process to document the progress of the 
cleanup. I 

Table 3-2 is a reference for the reader to consult when seeking additional information about 
any phase of the site CERCLA process related to groundwater which has been completed to 
date. The times during which the major accomplishments under the CERCLA process and 
predictions of future activities are shown on the left. The middle column identifies the 
major CERCLA process which was in progress at the time. The last column indicates the 
documents where significant findings, results, and recommendations can be located. These 
documents are available for public viewing in the FEMP Public Environmental Information 
Center. 
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SCALE 

I 
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TABLE 3-2 

CHRONOLOGICAL SUMMARY OF AQUIFER RESTORATION ACTIVITIES 

Date Activity Reporting Documenr 
1988 Determine the ScoDe of the Problem and Select A Solution 

Determine the nature and extent of groundwater 
contamination and investigate the risk posed to human 
health and/or the environment 

Evaluate various remediation technologies; consider 
efficiency, land use scenarios, and cost 

Establish remediation goals for site contaminants in 
environmental media; commit to a selected cleanup 
remedy 

Des iy  and Construct a System to Clean Up the Aquifer 

Define how and when needed construction drawings, 
, specifications, plans, and procurement documents will be 

prepared 

Develop a strategy and schedule for completing 
restoration of the aquifer 

Design the aquifer restoration system (eg,  number of 
wells, pumping rates, well locations, etc.) 

1996 

Develop a plan to monitor progress of the clean up 

Develop operational strategy for the aquifer system 

1997-1 998 Start-up the Svstems to Clean Up the Aquifer 

South Plume Module activity began as a removal action 
in 1993 integrated into remediation. 

South Field (Phase 1) & South Plume Optimization 
Modules, which are scheduled to begin operation in 1998 

Re-Injection Demonstration Module, which is scheduled 
to begin operation in 1998 

Remedial Investigation Report for Operable 
Unit 5 (1995) 

Feasibility Study Report for Operable Unit 5 
(1 995) 

Record of Decision for Remedial Actions at 
Operable Unit 5 (1 996) 

Remedial Design Work Plan for Remedial 
Actions at Operable Unit 5 (1996) 

Remedial Action Work Plan for Aquifer 
Restoration at Operable Unit 5 (1 997) 

Baseline Remedial Strategy Report, Remedial 
Design for Aquifer Restoration (Task 1) 
(1 997) 

Chapter 3 of the Integrated Environmental. 
Monitoring Plan (1 997) 

Operations and Maintenance Master Plan for 
the Aquifer Restoration and Wastewater 
Treatment Project (1 997) 

South Plume Removal Action Design 
Monitoring Evaluation Program Plan (1 993) 

Design Monitoring Evaluation Program Plan 
System Evaluation Report (various dates 
through September 1997) 

Start-up Monitoring Plan for the South Field 
Extraction and South Plume Optimization 
Modules (1 998) 

Re-Injection Demonstration Test Plan (1 997) 

1997-1 998 ODeration of the systems to clean up the Aquifer IEMP quarterly status reports beginning with 
December 1997 

'These documents are available for review at the FEMP Public Environmental Information Center. 
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Paddys Run: five samples collected north of the confluence with the Storm Sewer 
Outfall Ditch (PN1 through PN5), five samples collected south of the confluence 
(PS 1 through PM), and one background sample collected north of the site (Pl) 

Great Miami River: one sample collected north of the effluent line (background 
location, G2) and three locations south of the effluent line (G4, G7, and G9). 

Analytical results of samples collected from Paddys Run and Great Miami River were 
below the FRL for total uranium, isotopic thorium, and radium-226. In general, the 1997 
sample results indicate a decrease in concentrations from the 1996 samples. Total uranium 
results for 1997 from Paddys Run were within the range of background levels. The average 
total uranium concentration in the Storm Sewer Outfall Ditch is above background levels 
but well below the sediment FRL. 

One sample collected in the Storm Sewer Outfall Ditch at location D5 near the Storm Water 
Retention Basin had a thorium-232 concentration of 1.63 picocuries per gram (pCi/g) 
which slightly exceeds the FRL of 1.60 pCi/g. In 1996, a sediment sample was collected in 
the same vicinity with a thorium-232 concentration of 1.8 pCi/g, also slightly above the 
FRL. Sediment samples collected immediately downstream of these locations did not 
exceed the thorium-232 FRL in 1996 or 1997. The sources of this contamination are either 
Storm Water Retention Basin overflows or controlled runoff from the former production 
area prior to the installation of the storm water controls currently in place. Sporadic 
exceedances of the FRLs are expected until final remediation of the site occurs. Monitoring 
of the sediment will continue with the IEMP to determine the effectiveness of the 
engineered controls designed to reduce erosion and sedimentation of Paddys Run and its 
tributaries. Additional details of the sediment monitoring results are presented in 
Appendix B, Attachment 2, of this report. 
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This chapter describes the air pathway components used to track and trend airborne 
emissions from the FEMP. It includes a discussion of radiological air particulates, radon, 
and direct radiation. In addition, the results from biota (produce) sampling are discussed 
under the air pathway because produce (a secondary exposure pathway) is most affected by 
air deposition of contaminants on the produce itself or on the soil with subsequent uptake of 
contaminants through plant roots. 

Results in Brief: 1997 Air Pathwlly 

Radiological Air Particulates and Uranium Emissions - 
Data collected from fenceline air monitoring stations 
show that average concentrations for each radionuclide 
monitored were less than one percent of the correspond- 
ing DOE derived concentration guide. Airborne uranium 
emissions for 1997 were estimated 
to be 19.5 pounds (8.84 kg). 

Radon - There were no exceedances of the DOE standard 
(3.0 pCi/L annual average above background) at the 
FEMP fenceline and off-property locations. The maxi- 
mum annual average concentration at the FEMP fence- 
line measured by alpha track-etch cups was 1.0 t 0.2 
pCi/L. 

Direct Radiation - Measurements of direct radiation indi- 
cate levels increasing with proximity to the K-65 Silos. 
However, these levels are still approximately 67 percent 
lower than the radiation levels measured in 1991 prior to 
the addition of the bentonite layer within the K-65 Silos. 
These measurements are consistent with the fact that the 
K-65 Silos contain radium and its decay products, which 
contribute to direct radiation in the vicinity. 

Produce - Total uranium concentrations in produce were 
consistent with previous years’ data. Laboratory analy- 
ses did not detect significant differences in total uranium 
concentrations between produce grown near the FEMP 
and produce grown in outlying areas. 

Boiler Plant - The FEMP converted from coal-fired to nat- 
ural gas/diesel-fired boilers in 1997, which dramatically 
reduced boiler emissions. Additionally, there were no 
opacity excursions reported during 1997. 

Fuaitive Dust - The term fugitive dust is used to 
describe the small amounts of airborne soil, 
waste materials, and construction dusts 
released from the FEMP as a result of ongoing 
remediation activities. Sources of fugitive dust 
at the FEMP as a result of ongoing remediation 
activities include active soil excavation, waste 
handling, and construction activities ongoing at 
the FEMP. To a lesser degree, fugitive dust is 
generated as a result of wind erosion of stock- 
piled materials and exposed excavations. 

Diffuse Source - In contrast t o  a point source 
such as a stack or vent, diffuse sources of 
airborne emissions represent aerial sources 
with no concentrated or directed point of 
emission release. Examples include: soil 
stock-piles, open excavations, construction 
activities, and roadways. 

As discussed in Chapter One, the public may be exposed to 
radiation from the FEMP through the air pathway. This pathway 
includes emissions from specific point sources, such as plant 
stacks, as well as fugitive dust from large, active excavations. 
When production operations were suspended in July 1989, the 
major point source emissions from the FEMP were eliminated. 
Since then, the principal sources of airborne uranium emissions 
have been the cooling tower mists and laboratory fume hoods, 
which contain low levels of uranium, and fugitive dust from 
locations where environmental remediation activities are 
underway. 

Air pathway monitoring focuses on airborne pollutants that may 
be carried from the FEMP as a particulate or gas and how these 
pollutants are distributed in the environment. The physical form 
and chemical makeup of pollutants influence how they are 
dispersed in the environment and how they may deliver radiation 
doses. For example, fine particles and gases remain suspended, 
while larger, heavier particles tend to settle and deposit on the 
surface. Chemical properties determine whether the pollutant 
will dissolve in water, be absorbed by plants and animals, or 
settle in sediment and soil. 

Summary of Air Pathway 

During 1997, radioactive materials in the air pathway continued to be 
monitored by sampling air particulates, radon, direct radiation, and as a 
secondary exposure pathway, biota (produce). Air pathway monitoring 
is conducted to evaluate the effects of remediation activities at the 
FEMP and fulfill the FEMP’s obligations toward ongoing environmental 
surveillance and dose estimating. 

~~ ~ 
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Remediation Activities Affecting the Air Pathway 

When the mission of the FEMP changed from production to remediation, the scope of work 
activities also changed. This major change in work scope altered the mechanics of how 
airborne pollutants are distributed in the environment via the air pathway. 

During the production years, the primary emission sources were point sources (i.e., stack 
and vents) from process facilities (see the Stack Monitoring section in this Chapter). Today 
primary emission sources include diffuse sources with fugitive emissions from current 
remediation activities (Le., large scale excavations, demolition activities, wind erosion, and 
construction activities). 

The following are 1997 remediation activities that generated emissions which may affect 
the air pathway: 

0 Construction activities associated with the on-site disposal facility, new north access 
road, railroad tracks, railroad spurs, and locomotive repair facility 

0 Large scale excavations associated with the waste haul road, on-site disposal 
facility, leachate collection system for the on-site disposal facility, waste pit site 

. improvement activities, and excavation of contaminated soil in the northeast 
quadrant of the site 

0 Demolition activities associated with the completion of decontamination and 
dismantlement of Plant 1 and the ongoing decontamination and dismantlement of 
the ThoriurdPIant 9 Complex. 

Each project is responsible for designing and implementing administrative and engineered 
controls for each remediation activity. Implementation of the site fugitive emissions 
control policy ensures that fugitive emissions are visually monitored and that controls are 
implemented as necessary. The following two types of controls are used at the FEMP to 
keep point source and fugitive emissions to a minimum. 

Administrative Controls - typical administrative controls that are implemented include: 
management and control procedures, record keeping and periodic assessments; 
establishing speed limits, control zones, and construction zones. 

Engineered Controls - typical engineered controls that are applied include: physical 
barriers; wetting agents; control, collection, and treatment systems; filtration; fixatives; 
sealants; and dust suppressants. Engineered designs help reduce point source and 
fugitive emissions by using the best available technology. The selection of the best 
available technology for controlling project emissions is conducted during the design 
process and frequently includes the evaluation of several treatment alternatives. 

000206 
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Air and Biota (Produce) Highlights for 1997 

Transition to IEMP 

The air pathway represents a critical exposure pathway because the potential exists for 
contaminants to migrate off property quickly and travel long distances. Recognizing the 
importance of this pathway, a significant level of consideration was given to the design of 
the air monitoring program presented in the IEMP. The IEMP air monitoring approach 
provides an ongoing assessment of the collective emissions originating from multiple 
concurrent remediation activities at the FEMP. Additionally, the results from this 
monitoring effort are intended to provide “early warning” feedback to remediation project 
organizations regarding the cumulative sitewide effectiveness of project-specific emission 
controls relative to health-protective standards. The key elements of the IEMP program 
design for air monitoring are: 

Sampling - Sample locations, frequency, and the constituents were selected to evaluate 
the air pathway, as well as for providing feedback to the remediation projects to assist 
in evaluating the effectiveness of administrative and engineered controls. Existing 
pre-IEMP radon, direct radiation, and biota (produce) monitoring locations were 
incorporated into the IEMP with little change. The Radiological Air Particulate 
Monitoring Program, however, underwent significant change through implementation 
of the IEMP. These changes are described in detail later in this section. In 1997, 
produce was sampled for the last time on an annual basis. In the future, produce will 
be sampled every third year from local farms and gardens. 

Data Evaluation - The data evaluation process focuses on the tracking and trending of 
data compared with historical data. In addition, comparisons to regulatory 
requirements and standards are conducted, when applicable. Each section contained 
within this chapter provides information pertaining to data evaluation and a comparison 
to applicable DOE, EPA, and OEPA regulatory standards and guidelines. 

Reporting - Prior to implementation of the IEMP, all data associated with the air 
monitoring program (air particulate, radon, direct radiation, and produce) were 
reported through the FEMP’s annual site environmental reports. In addition, 
continuous radon monitoring data were submitted to EPA through Enclosure C of the 
FFCAFFA quarterly reports. All data are now reported through IEMP quarterly 
status reports, in addition to annual site integrated environmental reports. The addition 
of quarterly reporting provides more timely information to the remediation projects, 
regulatory agencies, and FEMP stakeholders. 

IEMP Radiological Air Particulate Monitoring Program Design 

During the production years at the FEMP, emissions were primarily from point sources 
where direct, continuous measurements of point source emission rates and contaminant 
concentrations served as direct inputs to the Clean Air Act Assessment Package 1988 
(CAP88-PC) dispersion model. This model is used to simulate the transport of 
contaminants from the source to potential receptor locations and generate an estimated dose 
received by potential off-property receptors via .!he air pathway. This proce T!lkFoz07 
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used at the FEMP since the late 1980s to estimate the FEMP's radiological impacts beyond 
the site fenceline and for demonstrating compliance with the radiological dose limits 
established under NESHAP Subpart H. The NESHAP dose limit is 10 mrem per year to 
any member of the public. Modeling estimates have again been used for the dose 
assessment from airborne particulates for 1997. This will be the last year modeling will be 
utilized for demonstrating compliance with the NESHAP Subpart H limit. The NESHAP 
Subpart H Compliance Report for 1997 is included as Appendix E of this report. 

Recognizing that the primary source of air emissions at the FEMP has changed under full 
scale remediation from point sources to fugitive emissions from diffuse sources, the IEMP 
Radiological Air Particulate Monitoring Program defines a new approach for demonstrating 
NESHAP Subpart H compliance. The new approach, which will begin on 
January 1 ,  1998, utilizes radiological air particulate monitoring results rather than computer 
modeling to estimate the dose from airborne particulates to off-site receptors. This change 
to a monitoring-based approach for demonstrating NESHAP compliance was necessary to 
eliminate the high degree of uncertainty that is associated with modeling fugitive emissions 
from diffuse sources. 

With approval of the IEMP in July 1997, work began on the installation of the 
infrastructure ( Le., new electrical services, access roads, and security fencing) that was 
necessary to support the new air monitoring stations required under the IEMP. These 
activities continued through the fourth quarter of 1997. On January 1, 1998, the FEMP 
will begin utilizing a network of 18 high volume air particulate monitoring stations to 
measure the collective contributions from all fugitive and point source emissions from the 
site relative to the NESHAP dose limit. This monitoring network will include 
16 monitoring locations (including eight new locations) on the FEMP fenceline and two 
background locations. Monitoring data will include routine bi-weekly total uranium and 
particulate analyses and a quarterly composite sample targeted at the expected major 
contributors to dose from the site (i.e., uranium, thorium, and radium). These data will be 
tracked and reported through the IEMP quarterly status reports throughout the year and 
provided in annual integrated site environmental reports. 
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Air Particulate Monitorina Resea rch Proiect 

The DOE Environmental Measurements Laboratory initiated a research 
project in 1997 to measure the particle size distribution of FEMP particulate 
emissions. The objective of the study was to  evaluate the dose associated 
with various particle sizes and calculate the dose contributions from the 
respirable fraction of the total emissions. High volume samplers are the 
traditional method of air sampling for radionuclide analyses. These 
samplers not only collect particles in the respirable range, but they also 
collect particles greater than 15 microns (pm), which are not transported to 
the lungs. 

To assess the uranium contribution of the various sizes of particles to the 
dose calculations, the Environmental Measurements Laboratory set up 
downwind (co-located with AMs-31, and upwind (co-located with AMS-10) 
sampling stations that separate the spectrum of airborne particles into 
distinct size fractions. The samples were analyzed for isotopic uranium at 
the Environmental Measurements Laboratory. The results are comparable 
to the average uranium concentration measured at the samk location by the 
DOE-FEMP high volume air samplers. After subtracting background 
concentrations, it was found that a significant fraction (30 to 50 percent) of 
the uranium is attributable to the nonrespirable size fraction (greater than 
15 pm). A second data set was collected on October 31, 1997, and showed 
similar results. 

The evaluated data represented single day samples, however, in November 
1997, Environmental Measurements Laboratory set up an instrument that 
would continuously sample particle size distribution at a flow rate of one 
liter per minute for a four week period. These samples are analyzed 
according to a schedule that matches the DOE-FEMP high volume sample 
analysis. This instrument, co-located with AMS-9, also separates the 
spectrum of airborne particles into distinct size fractions. The instrument 
has been continuously operating during the winter and spring months. 
Analyses of December 1997 and January 1998 samples showed all size 
fractions below the detection limit. This is not unusual for this period of 
low activity in the eastern portion of the FEMP and the comparatively low 
sample flow rate of one liter per minute. 

Improvements to the analytical procedures are planned that should 
significantly lower the detection limit. In addition, a new sampler with a 
flow rate of 10 liters per minute has been developed by the Environmental 
Measurements Laboratory. With the improved analytical procedures and 
new sampler, DOE should be able to determine uranium particle size 
distributions and associated doses for most samples collected at the FEMP 
during any part of the year. Additional progress on this research project 
will be reported in future quarterly status reports and annual integrated site 
environmental reports. 

Radiological Air Particulate 
Sampling Results 

In 1997, the FEMP operated 20 air monitoring stations 
24 hours per day, seven days per week, as part of the 
Radiological Air Particulate Monitoring Program. 
During 1997, several changes were made to the 
program. These changes, summarized below, resulted 
from the implementation of the IEMP. Several off- 
property air monitoring stations were removed from 
service between October and December 1997. Eight 
new monitoring locations were installed along the site 
fenceline, and one monitor was relocated along the 
fenceline during this same time period. Figure 5-1 
identifies all air particulate monitoring locations 
monitored during 1997. 

The following summarizes the major changes in air 
monitoring locations which occurred throughout the 
year: 

AMs-1B was removed from service in late June 
due to power interruption from remediation 
activities in the area north of the former 
production area. This monitoring location was not 
necessary because three new locations to the north 
were installed to support the IEMP. 

AMs-9B was relocated south of the original location in order to better monitor 
remediation and construction activities along the eastern edge of the site. These 
activities include the construction of the on-site disposal facility and the new north 
access road. This location was renumbered AMs-9C. 

AMs-22 through AMS-29 were installed along the site fenceline in October 1997 to 
complete the NESHAP compliance monitoring network specified in the IEMP. 

AMs-10, AMs-11, AMS-13, AMS-14, and AMS-21 were located at off-site locations 
near the FEMP through the first three quarters of 1997. These monitors were removed 
from service during fourth quarter 1997 because they were not necessary to support a 
comprehensive assessment of radiological air particulate concentrations at the FEMP 
fenceline as identified in the IEMP. It should be noted that two of these locations 
(AMS-11 and AMS-13) will be operated by the OEPA in 1998 to support its oversight 
role at the FEMP. 

I . . . .  ,:... A ,  , 
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Onsite monitors AMS-l7A, AMS-l8A, AMS-19, and AMS-20, which provided 
monitoring of the waste pit emissions during the remedial investigation and 
characterization of the pit contents, are expected to be removed from service during the 
first two weeks of 1998. With implementation of the IEMP Radiological Air 
Particulate Monitoring Program in January 1998, fugitive emissions associated with the 
waste pit area will be monitored collectively with other project emissions to evaluate 
compliance with NESHAP Subpart H requirements. As implementation of the remedy 
for Operable Unit 1 proceeds, future needs for project-specific air monitoring will be 
evaluated based on the pertinent regulatory drivers and process control needs of the 
project. 

During 1997, air monitoring station filters were collected on a two-week interval for total 
uranium analysis. A portion of each two-week sample was also retained for an annual 
composite analysis for an expanded suite of radionuclides. The results of these analyses are 
compared to the following DOE guidelines and regulatory limits to assist in interpreting the 
data: 

DOE Order 5400.5, Radiation Protection of the Public and Environment, establishes 
guidelines for concentrations of radionuclides in air emissions. These guidelines, 
referred to as derived concentration guide values, are concentrations of radionuclides 
that, under conditions of continuous exposure for one year by one exposure mode, 
would result in a dose of 100 mrem to the public. These derived concentration guide 
values are not limits, but serve as reference values to assist in evaluating the 
radiological air particulate data. 

The NESHAP Subpart H annual dose limit of 10 mrem is used as a benchmark for 
assessing the annual composite data. 

Table 5-1 presents the total uranium concentrations for 1997 and 1996. Total uranium 
concentrations for 1997 were within historical ranges for all air monitoring stations. The 
average concentrations of total uranium at all fenceline air monitoring stations were less 
than one percent of the DOE derived concentration guide value for total uranium 
(0.1 picocuries per cubic meter [pCi/m3]). In 1997, ranges for total uranium at all air 
monitoring locations were from less than detectable concentrations to a maximum 
concentration of 1.2E-03 pCi/m3 at AMs-3. For comparison, background locations ranged 

from less than detectable to 1.1E-04 pCi/m3 at AMS- 16. 

In addition to the total uranium analyses, total particulate measurements are made from 
each filter every two weeks. Table 5-1 presents the toal particulate results for 1997 
and 1996. Total particulate concentrations ranged from 7.1 micrograms per cubic 
meter (pg/m3) to a maximum of 159 pg/m3 at AMs-3. Historical data have been included 
for comparison. There are no general or site-specific regulatory limits associated with total 
particulate measurements used in the data evaluation process. 

O O O l l l #  
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However, total particulate data were evaluated with the total uranium results to identify any 
significant trends that may be related to remediation activities. During 1997, no significant 
trends were identified in the data which would indicate the potential for a significant 
impact to the environment. However, short-term increases in particulate and total uranium 
concentrations were detected at some air monitoring stations on the east fenceline during 
late September and early October. These temporary increases were due to the high level of 
construction activity associated with the on-site disposal facility and new north access road 
and the extremely dry, warm weather during this period. While these types of temporary 
increases present no significant impact to the environment, they will continue to be 
monitored and the data will be provided to the remediation projects to ensure that emission 
controls are operating as expected. 

TABLE 5-1 
TOTAL URANIUM AND TOTAL PARTICULATE CONCENTRATIONS IN AIR 

1997 1996 1997 1996 
Total Uranium Total Uranium Total Particulate’ Total Particulate’ 

Location (pCi/rn3) (pCi/m3) (pdm3) (PFW) 
Fenceline Locations 
Minimum O.OE+OO O.OE+OO 7.1 7.2 
Maximum 1.2 E-03  9.4E-04 159 66 
Background Locations 
Minimum O.OE+OO O.OE+OO 17 NS 
Maximum 1 .I E-04  6.2E-05 79 NS 
Onsite Locations 
Minimum O.OE+OO O.OE+OO 15 16 
Maximum 8 . 5 E - 0 4  2.2E-03 84 102 
Offsite Locations 
Minimum O.OE+OO O.OE+OO N S  NS 
Maximum 7.1 E-05  2.2 E-04  NS NS 

’NS = not sampled 

As discussed earlier, an annual composite sample was collected at each air monitoring 
station during 1997. The samples were analyzed for a list of trace radionuclides, including 
isotopes of radium, thorium, and uranium, as well as cesium- 137, plutonium-238, 
plutonium-239/240,~strontium-90, and technetium-99. The results of these analyses were 
compared to the DOE derived concentration guide values. All results at each monitoring 
station were below one percent of the corresponding DOE derived concentration guide 
values. In addition, the results at each air monitoring station were converted to a dose 
value and compared to the NESHAP 10 mrem dose limit. The calculated dose at each air 
monitoring station was below 10 percent of the NESHAP limit. Composite results also 
confirm that uranium isotopes are the major contributors to the dose. On average, uranium 
isotopes contribute 94 percent of the dose. Isotopes of thorium and radium account for the 
remainder of the dose. 

Results from the data collected in 1997 for total uranium, total particulate, and the annual 
composite sample are provided in table format in Appendix C, Attachment 1 ,  of this report. 
In addition to the data tables, Appendix C, Attachment 1, of this report provides graphical 
display of the 1997 total uranium and total particulate data. 00011% V R ~  ,.: . I I ; , 
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Summary of Project-Specific Air Monitoring 

I 1997 Integrated Site Environmental Report 93 

Prior to dismantling operations at Plant 1, four air monitoring stations were placed around 
the project boundary. The monitoring effort was designed to verify that negligible amounts 
of airborne radionuclide contaminants were released to the environment while dismantling 
the building. The monitors also provided data for evaluating the effectiveness of 
contamination control techniques. Plant 1 monitors went into operation in December 1995 
and were in service until May 1997 when the rubble removal phase of Plant 1 was 
completed. Plant 1 was imploded on February 22, 1997. Air monitoring station filters 
were changed weekly and analyzed for total uranium. 

Throughout decontamination and dismantlement activities, Plant 1 monitoring results 
indicated that airborne total uranium levels were relatively constant during the removal of 
equipment and duct work from the plant interior. Airborne total uranium levels remained 
below the DOE derived concentration guide values for total uranium in the air in the 
vicinity of Plant 1. As previously described, the DOE derived concentration guide values 
are used for comparative purposes and are not strict limits on the airborne total uranium 
concentration. 

Project-specific radiological air monitoring activities were initiated in October 1997 and 
remain in place in support of Operable Unit 3 decontamination and dismantlement for the 
Thoriumh’lant 9 Complex. Five air monitors were deployed near the project boundary and 
filters are exchanged weekly for total uranium analyses. Total uranium was analyzed 
because it is identified as the primary constituent of concern based on process knowledge 
and engineering evaluations. As per the Operable Unit 3, Integrated Remedial Action, 
Thor iudlan t  9 Complex Implementation Plan for Above-Grade Decontamination and 
Dismantlement (DOE 1997k), data from each monitor have been and will be continually 
evaluated to ensure project emission controls perform as expected. 

Air monitoring in the vicinity of Plant 1 and the Thor iudlan t  9 Complex have, to date, 
verified that negligible amounts of radionuclide contaminants were released while 
dismantling the buildings. Each decontamination and dismantlement project will continue 
to be assessed to determine if air monitoring will be required to support the evaluation of 
project-specific emission controls. 

Radon Monitoring 

The concentration of radon in the atmosphere shows daily, seasonal, and annual variability. 
Many factors affect environmental radon concentrations, including the distribution of 
uranium in the earth’s crust, porosity of the soil, local weather conditions, etc. These 
factors are not constant; for instance, rainfall or snowcover limits radon’s ability to escape 
from the ground. Additionally, extreme temperatures cause cracks and porosity changes in 
the ground, influencing the rate at which radon escapes. Summary level meteorological 
data from 1997 are presented in Appendix C, Attachment 5 ,  of this report. Also refer to 
Figures 1-7 through 1-10. , I : C ’ k  
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Radon fluctuations are also caused by atmospheric conditions. During periods of calm 
winds and temperature inversions, air is held near the earth's surface, minimizing the 
mixing of air. Consequently, when these inversions occur, radon's movement is limited 
vertically, and concentrations tend to increase more near the ground. 

The FEMP stores residual radioactive materials that generate radon. The principal source 
of radon is radium-bearing waste generated during the extraction of uranium from ore. 
This material is stored in K-65 Silos 1 and 2 (part of the Operable Unit 4 remediation). 
Other relatively small radon sources are six waste pits (part of the Operable Unit 1 
remediation) and Building 65 Thorium Warehouse (part of the Operable Unit 3 
remediation). ' 

The radon monitoring program has gathered data concerning concentrations at various 
on- and off-property locations since the early 1980s. The program assesses potential 
impacts on the public and the environment and operates within the requirements of DOE 
Order 5400.5, Radiation Protection of the Public and the Environment. This order defines 
radiological protection requirements, guidelines for cleanup of residual radioactive 
material, management of resulting wastes and residues, and the release of radiological 
property. 

' 

Radon limits above interim storage facilities (such as the FEMP) are defined under DOE 
Order 5400.5 and must not exceed: 

100 pCi/L at any given location and any given time 

Annual average concentration of 30 pCi/L (above background) over the facility 

Annual average concentration of 3 'pCi/L (above background) at and beyond the facility 
fenceline. 

Two monitoring devices are used to determine compliance with these limits: 1) long-term, 
time integrating monitors; and 2) continuous monitors. Long-term monitoring produces 
data used for assessing compliance with the annual limits. Long-term monitoring devices 
(alpha track-etch cups) used at the FEMP have no electrical requirements and can be placed 
virtually at any location. In contrast, continuous monitoring produces data used for 
assessing compliance with the instantaneous ambient radon concentration limit of 100 pCi/L 
and to track short-term and seasonal fluctuations through the year to ensure the DOE 
annual average radon concentration limits are not exceeded. Continuous monitoring 
devices (alpha scintillation detectors) used at the FEMP require electricity and are restricted 
in their placement. 

In general, monitoring locations were selected based on DOE guidance and are consistent 
with siting criteria associated with air particulate monitoring (Figures 5-2 and 5-3). Both 
indicator and background locations have been selected for comparison purposes. In 
response to public concerns, several monitors are placed at nearby residences and schools. 
Additional radon monitoring locations near specific sources ensure regulatory compliance 
or are used during site-specitic project activities that could produce radon. Also, the FFA 
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Chapter Six May 1998 

I Radiation Dose 

msults in Brief 1997 
Estimated Doses 

Airborne Emissions - The 
estimated maximum 
committed effective dose 
to a member of the public 
from 1997 airborne 
emissions (excluding 
radon) was calculated to 
be 1.4 mrem. 

Produce - The committed 
effective dose from eating 
produce grown within 
3 miles (5 km) of the FEMP 
was estimated to be 
0.1 mrem. 

Direct Radiation -There 
was no significant 
statistical difference 
between direct radiation 
measurements at the site 
fenceline and 
measurements at 
background locations. 
Therefore no dose was 
attributable to direct 
radiation in 1997. 

This chapter provides estimated doses from the air and direct radiation pathways for 
1997. EPA regulations require the FEMP to demonstrate that its radionuclide airborne 
emissions are low enough to ensure that no one in the public receives an effective dose 
of 10 mrem or more in any one year. Moreover, to determine whether the FEMP is 
within the DOE dose limit of 100 mrem per year from all exposure pathways, estimates 
of the dose from eating produce grown near the FEMP and the dose due to direct 
radiation are made. 

In previous annual reports, estimated doses from drinking well water and eating fish 
from the Great Miami River were provided. The installation of public water to the 
area surrounding the FEMP eliminated the groundwater pathway as a source of dose 
from FEMP operations; therefore, dose from drinking well water is no longer 
reported. Repeated assessments of the dose from eating fish from the Great Miami 
River have established this pathway as an insignificant contributor to dose from FEMP 
emissions. In addition, the emissions to the Great Miami River have been significantly 
reduced over the past several years. The sampling of fish and the assessment of dose 
from eating fish has therefore been eliminated under the IEMP. 

Estimated Dose from Airborne Emissions 

Dose estimates from airborne emissions are determined through the use of a set of 
computer models. The FEMP uses the computer model CAPS-PC to determine 
compliance’with the NESHAP requirements of the Clean Air Act. The AIRDOS computer 
model calculates concentrations of radionuclides in the air, on the ground, and in food 
based on estimates of the amount of airborne radioactive material released. The 
concentrations are then used to calculate the intakes and subsequent doses to people. 

The CAP88-PC model calculates airborne radionuclide concentrations based on estimated, 
calculated, or measured emission rates. The CAP88-PC computer model calculates both 
individual and collective doses. Collective dose is the sum of individual doses to people in 
the FEMP area and is reported in the units of person-Roentgen equivalent man 
(person-rem). (For example, if 10 people each receive one rem, then the collective dose is 
“10 person-rem”; if 20 people each receive 0.5 rem, then the collective dose also is 
“10 person-rem”.) The person-rem unit is used as a broad measure of the radiological 
impacts of the FEMP and is useful in comparing the risks from FEMP operations with 
other facilities and industries. 

The CAP88-PC model requires a large amount of data to estimate dose, which includes the 
number, height, and location of release points; wind speed and direction; the amount of 
radioactive material released; and population distribution in the FEMP area. Although 
some of the data were obtained through measurements and sampling, many were not 
directly measured and were estimated. Examples of estimated data are the amounts of 
airborne radioactive material released from the Laboratory Building and the cooling tower. 
The FEMP made very conservative estimates for these and all other emission sources 
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which were not directly measured. Conservative estimates, which are frequently used in 
environmental monitoring and dose calculations, are based on assumptions about an 
exposure situation that should result in the highest estimate of a dose. For example, an 
assumption about estimated doses at the air monitoring stations is that a person is outdoors 
at one location for 100 percent of the time during the year. Conservative estimates of 
emissions are used to ensure that dose estimates are not underestimated but are the 
maximum doses that could have resulted from FEMP operations during 1997. 

Results of the CAP88-PC model estimated the maximum effective dose from 1997 airborne 
emissions to be 1.4 m e m  to a person located 3,3 17 feet (1,011 meters) east-southeast of 
the former production area. This dose was well below the NESHAP standard of 10 mrem 
from the air pathway and was only 1.4 percent of the DOE guideline of 100 mrem per year 
from all pathways (Figure 6-1). 

100 a 

Regulations which limit specific 
pathway doses provide a 
reference point for measuring 
the FEMP compliance. DOE 
Order 5400.5 requires that no 
individual in the general public 
shall be exposed to 100 mrem 
per year, from combined 
sources, as a result of site 
operations during any year. 

/ 

This order further indicates 
that no individual in the general 
public shall receive 10 mrem per 
year from the air pathway 
(excluding radon). This standard 
is adopted from the National 
Emission Standards for Hazardous / Air Pollutants of the Clean Air Act. 

Finally, the order mandates that 
- no person in the general public 

shall receive greater than 
4 mrem per year from drinking 
water. This standard conforms 
to National Primary Drinking 
Water Standards of the Safe 
Drinking Water Act. 

Figure 6-1. DOE Dose Limits 

000130 " * '  

The collective effective dose from 
1997 airborne emissions to the 
population within 50 miles (80 km) of 
the FEMP was also calculated by the 
CAP88-PC model. This dose was 
estimated to be 9.7 person-rem for a 
population of 2.7 million. For 
comparison, the same group of people 
received an estimated collective 
effective dose of 300,000 person-rem 
from background radiation, excluding 
radon. 

Radon is subject to different 
regulations than other components of 
the air pathway. DOE Orders place 
limits on the concentration of radon 
but do not place limits on the dose 
from radon. Therefore, radon is not 
included as a component of the air 
pathway when calculating dose from 
FEMP emissions. 
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Estimated Dose from Eating Produce Grown Near 
the FEMP 

Uranium deposited onto soil during the years the FEMP was in production may be 
absorbed by produce and thereby deliver a secondary pathway dose. This secondary 
pathway dose is estimated using the conservative assumption that a large fraction of a 
person’s diet of vegetables comes from gardens and farms in the FEMP area. This 
modeled diet assumes an annual consumption of 100 pounds (45 kg) of grains (corn and 
soybeans) and 100 pounds (45 kg) of other vegetables (tomatoes and squash). To represent 
the foods in the diet, samples of corn, soybeans, tomatoes, and squash from local gardens 
and farms were analyzed for total uranium. The maximum total uranium concentration 
found in locally grown foods was used to estimate dose. The average total uranium 
background concentration in foods was subtracted from the maximum concentration to 
account for the natural occurrence of uranium in foods. 

The committed effective dose received was calculated to be 0.1 mrem. This dose is 
comparable to the estimated doses from produce in previous years and is well below the 
100 mrem per year limit for all pathways. Furthermore, this data, in conjunction with 
previous year’s data, confirms that past and current emissions from the FEMP have had no 
substantial impact on produce grown in the area. 

Direct Radiation Dose 

Direct radiation dose is the result of radiation (Le., gamma and x-rays) emitted from 
radionuclides stored on site. The largest sources of direct radiation are the wastes stored in 
the K-65 Silos and the thorium compounds stored at selected locations on site. Direct 
radiation dose is estimated using environmental thermoluminescent dosimeter 
measurements, rather than through the use of computer models. 

The direct radiation dose was estimated using the highest dose from the fenceline 
monitoring locations (Figure 5-5) and subtracting the average dose measured at background 
thermoluminescent dosimeter locations 18, 19,20,21, 30, and 33, as shown in Figure 5-5. 
Limits in the precision on thermoluminescent dosimeter data and variations in natural 
background radiation require consideration of the uncertainty (the plus/minus [&] values) 
associated with each measurement in calculating dose. The uncertainty is calculated for a 
95 percent confidence interval (two standard deviations) around the average. 

From the data in Table 5-4, the highest 1997 fenceline dose occurred at location 6 and is 
79 & 11 mrem per year (two standard deviations). The average background dose from 
locations 18, 19, 20, 21, 30, and 33 is 63.8 & 12.2 mrem per year. The data indicate that the 
highest fenceline dose is between 68 mrem (79 - 11 mrem) and 90 mrem 
(79 + 11 mrem) per year, while the average background dose is between 5 1.6 mrem 
(63.8 - 12.2 mrem) and 76 mrem (63.8 + 12.2 mrem) per year. Because the range of 
background and the range of fenceline doses overlap, there is no firm basis for stating that 
there is a difference between the fenceline and average background doses. Given this lack 
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of significant statistical difference between the doses, no dose was attributed to direct 
radiation for 1997. 

Total of Doses to a Maximally Exposed Individual 

The maximally exposed individual is a hypothetical member of the public who receives the 
highest calculated effective dose based on the location of his or her home, weather 
conditions, and the individual pathway doses. Because it is not possible to single out a 
specific individual in the FEMP area who receives the most dose, the results of the 
individual pathways and the CAP88-PC evaluation are added to predict the maximum dose 
that a person could receive. The dose to the maximally exposed individual (Table 6-1) is a 
total of estimated doses from breathing 1997 airborne emissions (excluding radon), eating 
produce grown near the FEMP, and receiving the direct radiation dose at the FEMP 
fenceline. The conservative assumptions used throughout the dose calculation process 
ensure that the dose to the maximally exposed individual is the upper limit of the actual 
dose any member of the public receives. The 1997 dose to the maximally exposed 
individual is estimated to be 1.5 mrem, which is well below the guideline of 100 mrem per 
year for all pathways. Figure 6-2 shows the doses to the maximally exposed individual 
from 1993 through 1997. Although an increasing trend is evident in Figure 6-2, it is 
important to note that the dose to the maximally exposed individual is below applicable 
DOE guidelines and EPA limits. Futhermore, the slight increase for 1997 is attributable to 
the substantial amount of activity at the FEMP and confirms that techniques used to control 
fugitive emissions (dust) from remediation projects were effective. 

TABLE 6-1 
DOSE TO MAXIMALLY EXPOSED INDIV IDUAL 

Dose Attributable 
Pathway to the FEMP Applicable Guideline 
Air 
Estimated 1997 emissions 1.4 mrem 10 mredair 
Produce grown in Fernald area 0.1 mrem 100 rnrem/all pathways 
Direct radiation 0.00 mrem 100 mrem/all pathways 
Maximally exposed individual 1.5 mrem 100 rnredall pathways 
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Note: The DOE Guideline is 100 mremlyear from all pathways. 

The NESHAP standard is 10 mremlyear. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................................................................................................................................................................... 

..................................................................................................................................................................................................................................................... - 
1993 1994 1995 1996 1997 

Date (year) 

Figure 6-2. Dose to Maximally Exposed Individual, 7993-7997 

Significance of Estimated Radiation Doses for 
1997 

One method of evaluating the significance of the estimated doses is to compare them with 
doses received from background radiation. Background radiation yields approximately 
100 mrem per year from natural sources, excluding radon. For example, the dose received 
each year from cosmic and terrestrial background radiation contributes approximately 
26 mrem and 28 mrem, respectively. In addition, the background radiation dose will vary 
in different parts of the country. Living in the Cincinnati area contributes an annual dose 
of approximately 110 mrem, while living in the Denver area would contribute 
approximately 125 mrem from background radiation (U.S. National Academy of 
Science 1980) (National Council on Radiation Protection and Measurements 1987). 
Comparing the maximally exposed individual dose to the background dose demonstrates 
that, even with the conservative estimates, the dose from the FEMP is much less than 
background. Although the estimated dose will be received in addition to the background 
dose, this comparison provides a basis for evaluating the significance of the estimated 
doses. A dose that is small in comparison to that of background radiation will produce no 
measurable health effects. 

Another method of determining the significance of the estimated doses is to compare them 
with dose limits developed to protect the public. The International Commission on 
Radiological Protection has recommended that members of the public receive no more than 
100 mrem per year. As a result of this recommendation, DOE has incorporated 100 mrem 
per year as the limit in Order 5400.5. The sum of all estimated doses from FEMP 
operations for 1997 was well below this limit. 
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Wet lands 

By the end of 1997, 10.3 acres (4.17 hectares) of wetlands had been impacted. The 
impacted wetland acreage is identified on Figure 7-3 and has occurred at two locations: 
within the waste pits/process area and within the northern woodlots due to an access road 
that was installed to reach an air monitoring station. During the remediation process, 
impacts to wetlands will be mitigated in accordance with the Clean Water Act. 
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Glossary 

ALARA A phrase and acronym (As Low As Reasonably Achievable) used to 
describe an approach to radiation exposure and emissions control or 
management whereby the exposures and resulting doses to the public 
are maintained as far below the specified limits as economic, technical, 
and practical considerations will permit. 

Bulking 
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~ Alpha Particle 

Aquifer 

ARARS 

Baseline Risk Assessment 

Bedrock 

Beta Particle 

Type of particulate radiation emitted from the nucleus of an atom. It 
consists of two protons and two neutrons. It does not travel long 
distances and loses its energy quickly. 

A geologic formation, group of formations, or part of a formation that 
contains sufficient saturated permeable material to yield economical 
quantities of water to wells and springs. 

Requirements set forth in regulations that implement environmental and 
public health laws and must be attained or exceeded by a selected 
remedy unless a waiver is invoked. ARARs are divided into three 
categories: chemical-specific, location-specific, and action-specific. 
These depend on whether the requirement is triggered by the presence 
or emission of a chemical, by a vulnerable or protected location, or by 
a particular action. 

Particle or wave energy spontaneously released from atomic nuclei in 
the natural environment, including cosmic rays and such releases from 
naturally radioactive elements both outside and inside the bodies of 
humans and animals, and fallout from nuclear weapons tests. 

The study that characterized the threats to human health and the 
environment that may be posed by contaminants within FEMP soil, 
groundwater, sediment, and surface water. 

Any solid rock exposed at the surface of the earth or overlain by 
unconsolidated material. 

Type of particulate radiation emitted from the nucleus of an atom that 
has a mass and charge equal, in magnitude to that of the electron. 

Consolidation of small volumes of materials from multiple containers 
into a single container. 
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Bypass Events A bypass event occurs when storm water is bypassed around treatment 
and is directly discharged to the Great Miami River via the FEMP 
effluent line. Bypass events can occur during “significant 
precipitation” or when water treatment facilities are down for 
maintenance. Bypassing treatment is only implemented when the 
FEMP’s storm water retention capacity is in danger of being exceeded. 

Confidence Interval A value interval that has a designated probability (the confidence 
coefficient) of including some defined parameter of the population. 

Conservative Estimate 

Contaminant 

Curie (Ci) 

Dose 

Drum Equivalent 

Ecological Receptor 

Effective Dose Equivalent 

Used frequently in environmental monitoring and dose calculation, it is 
based on assumptions about an exposure situation that should result in 
the highest reasonable estimate of a dose. 

A substance that when introduced to air, surface water, sediment, soil, 
or groundwater causes degradation of the media. 

Unit of radioactivity that measures the rate of spontaneous, energy- 
emitting transformations in the nuclei of atoms. 

Quantity of radiation absorbed in tissue. 

The number of 55-gallon drums that it would take to contain a given 
volume of waste. 

A biological organism selected by ecological risk assessors to represent 
a target species most likely to be affected by site-related chemicals, 
especially through bioaccumulation. Such organisms may include 
terrestrial and aquatic species. The FEMP ecological receptors were: 
the white-footed deer mouse, the western meadow vole, pine trees, and 
shiners. 

The summation of the products of the dose equivalent received by 
specified tissues of the body and tissue-specific weighting factor. This 
sum is a risk-equivalent value and can be used to estimate the health- 
effects risk of the exposed individual. The tissue-specific weighting 
factor represents the fraction of the total health risk resulting from 
uniform whole-body irradiation that would be contributed by that 
particular tissue. The effective dose equivalent includes the committed 
effective dose equivalent from internal deposition of radionuclides and 
the effective dose equivalent due to penetrating radiation from sources 
external to the body. Effective dose equivalent is expressed in units of 
rem (or sievert). 

Exposure Pathway A route by which materials could travel between the point of release 
and the point of delivery of a radiation or chemical dose to a receptor 
organism. 
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FEMP 

Gamma Ray 

Glacial OverburdedGlacial Till 

Great Miami Aquifer 

Groundwater 

Headworks 

Holding Time 

Hydrology 

Implosion 

Mixed Wastes 

Monitoring Well 

Overpacking 

Point Source 

The Fernald Environmental Management Project, the present name 
(beginning August 23, 1991) for the former Feed Materials Production 
Center near Fernald, Ohio. 

Type of electromagnetic radiation of discrete energy emitted during 
radioactive decay of many radioactive elements. 

Silt, sand, gravel and clay deposited by glacial action on top of the 
Great Miami Aquifer and surrounding bedrock highs. 

Glaciofluvial sand and gravel deposited by the meltwaters of 
Pleistocene glaciers within the entrenched ancestral Ohio and Miami 
rivers. This is also termed a buried channel or sand and gravel aquifer. 

Water in a saturated zone or stratum beneath the surface of land. 

Includes the various flow equalization basins andor preliminary 
treatment units which serve as the central collection and distribution 
points to the wastewater treatment operations in the main facility. 

The maximum allowable time from sample collection to laboratory 
analysis. 

The study of the properties, distribution, and circulation of water 
through the local environment. 

A demolition method used at'the FEMP to collapse structures with 
minimal damage to the surrounding infrastructure. This method 
employs strategic cutting of horizontal beams and vertical load-bearing 
columns and detonation.of explosives to accomplish structural collapse. 

Hazardous waste that has been contaminated with low-level radioactive 
materials. 

A well that is used to collect groundwater samples to monitor the water 
quality. It may be used to monitor groundwater level fluctuations. 

The act of placing a deteriorating drum inside a new, larger drum to 
prevent further deterioration or the possible release of contaminants 
during storage. 

The single defined point (origin) of a release such ;: as a stack, vent, or 
other discernable conveyance. /,.;. _ I  
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Radiation The energy released as particles or waves when an atom’s nucleus 
spontaneously loses or gains neutrons and/or protons. The three main 
types are alpha particles, beta particles, and gamma rays. 

Radioactive Material 

Radionuclide 

Receptors 

Remedial Action 

Remedial Response 

Removal Action 

Refers to any material or combination of materials that spontaneously 
emits ionizing radiation. 

Refers to a radioactive nuclide. There are several hundred known 
radionuclides, both artificially produced and naturally occurring; 
radionuclides are characterized by the number of neutrons and protons 
in an atom’s nucleus and their characteristic decay processes. 

Individuals or organisms that are or potentially could be impacted by 
contamination. 

The actual construction and implementation phase of a Superfund site 
cleanup that follows the remedy selection process and remedial design. 

A long term action potentially involving site characterization, risk 
assessment, a technology treatability study, a feasibility study, a 
remedial design, and remedial implementation. 

A short-term cleanup or removal of released hazardous substances from 
the environment. This occurs in the event of a release or the imminent 
threat of release of hazardous substances into the environment. 

Roentgen Equivalent Man (Rem) A special unit of dose equivalent that expresses the effective dose 
calculated for all radiation on a common scale; the absorbed dose in 
rads multiplied by certain modifying ‘factors, (e.g., quality factor); 
100 rem = 1 sievert. 

Sediment The unconsolidated inorganic and organic material that is suspended in 
surface water and is either transported by the water or has settled out 
and become deposited in beds. 

Thermoluminescent Dosimeter A devised used to monitor the amount of radiation to which it has been 
exposed. 

Waste Acceptance Criteria 

- _  

Disposal facilities specify the types and sizes of materials, acceptable 
levels of constituents, and other criteria for all material that will be 
disposed in that facility. These are known as waste acceptance criteria. 
Off-site disposal facilities that will dispose of FEMP waste (such as the 
Nevada Test Site) have specific waste acceptance criteria. In addition, 
the FEMP on-site disposal facility has waste acceptance criteria that 
have been approved by the regulatory agencies. The FEMP Waste 
Acceptance Operations is responsible for ensuring that all waste to be 
placed in the on-site disposal facility meet all these criteria before 

sso1.4-s waste placement. 
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