
~ ~~~ . . . . . . . . . . - .__ . _ .  . .. . . ._ .... . . 

Department of Energy 
Ohio Field Office 

Fernald Area Office 
P. 0: Box 538705 

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

I 

MAY 2 9 1998 
DOE-0830-98 

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

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

Dear Mr. Saric and Mr. Schneider: 

TRANSMllTAL OF THE 1997 INTEGRATED SITE ENVIRONMENTAL REPORT 

This letter serves to transmit the Fernald Environmental Management Project's (FEMP) 
Integrated Site Environmental Report for Calendar Year 1997. This report is designed to 
fulfill the annual reporting commitments identified in the FEMP's Integrated Environmental 
Monitoring Plan (IEMP). 

The 1997 Integrated Site Environmental Report begins the transition to  the annual reporting 
format outlined in the IEMP 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 as described below: 

0 The 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 t o  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. 
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0 Volume I of the appendices provides a detailed presentation of supplemental 
environmental data for 1997, primarily in graphical and tabular formats. This 
detailed information supports the findings and data interpretations presented in the 
summary report. 

0 Volume II of the appendices provides the National Emission Standards for Hazardous 
Air Pollutants (NESHAP) Subpart H compliance report and supporting documentation. 

The summary report is intended to serve the same wide audience as past annual reports and 
will receive the same broad distribution to Fernald stakeholders. The detailed appendices are 
intended to serve a more technical audience and will receive a more limited Initial 
distribution. The summary report and appendices will be available to all stakeholders 
through the Public Environmental Information Center. 

The enclosed report is submitted as a black and white reproduction in order to  meet the 
June 1, 1998, commitment date. However, color printing and binding of the summary 
report is currently being coordinated through the Government Printing Office. Color copies 
of the summary report will forwarded to you by the end of June 1998. 

To assist in your review, the remaining raw data associated with 1997 that has not 
previously been submitted are provided in electronic format. The analytical data are 
provided on three disks: one disk contains groundwater data; one disk contains surface 
water and sediment data; and the final disk contains air (radon) and produce data: Each 
disk contains a Wordperfect file which identifies the files on each disk and also identifies 
the files that have been previously sent with the quarterly status reports. 

If you have any questions concerning this report, please contact Kathleen Nickel at  
(513) 648-3166, or Edward Skintik at (513) 648-3151. 

Sincerely, 

FEMP: Nickel Johnny W. Reising 
Fernald Remedial Action 
Project Manager 

Enclosures: As Stated 
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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: 

0 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. 

0 The Plant 1 Complex was decontaminated and dismantled. During the production 
years, uranium and thorium ore stocks were prepared for on-site processing ache  
Plant 1 Complex. 

000013 
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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. 

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

Significant activities weie 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 

Provide groundwater data to assess the capture and remediation of non-uranium 

uranium plume 

0 

constituents which have concentrations exceeding their respective final remediation 
levels ( F a )  

0 Meet compliance-based groundwater monitoring obligatiors 

1997 Integrated Site Environmental Report ES-2 
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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. 

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. 

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 runoff decreased by 31 percent in 1997 compared to 
1996 results. In 1997, an estimated 252 pounds (1 14 kilograms [kg]) of uranium 
were discharged versus an estimated 369 pounds (168 kg) discharged in 1996. 

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 pounds (125 kg) 
discharged in 1996. 
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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 FRL 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 con taminants 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 h e  public due to FEMP emissions. During 1997, as in the 
past, this assessment was conducted using computer models to estimate off-property 
exposures. 
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Data collected from fenceline air monitoring stations showed that the annual average 
radionuclide concentrations were all less than one percent of DOE derived concentration 
guidelines. When converted to dose, the concentrations represent less than 10 percent of 
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 F E W .  However, the estimated 
emissions remain well below the levels observed during active production and all EPA, 
OEPA, and DOE standards. 

I 
- 

Radon Monitoring 

In 1997, the annual average radon concentration (measured with alpha track-etch cups) 
recorded at the FEMP fenceline ranged from 0.2 f 0.1 picocuries per liter @Ci/L) to 
1.0 f 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 f 0.1 pCi/L to 0.2 f 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 m]) of the FEMP are higher than concentratians in produce 
grown at distant locations (7 to 26 miles [ll to 42 h]). The sample results are then used 
to estimate the potential dose to people from this secondary component of the air pathway. 

000,616 . .  
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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, 
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 corridor, and 
wetlands. The projected impacts to these habitats resulting from FEMP remediation 
activities have been assessed and document in the Draft Natural Resource Impact 
Assessment (DOE 1997i). 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. 

1997 Integrated Site Environmental Report ES-6 



c 
Y .  

Chapter One May 1998 

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 activ Iblds 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 (180,000 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 198Os, 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 refrned 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 1997g) 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. 

6yNxm3 
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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: 

e 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 

0 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 

e 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 Femald, Ohio, 
located approximately 18 miles (29 kilometers b]) northwest of downtown Cincinnati. 
Construction began in 1951 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 II until today. Uranium-metal production reached a peak during the height of 
the Cold War in the 1950s and 1960s. During the late lWOs, funding for production and 
supporting organizations was sigdicantly 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. 

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 name 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 EEMP 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: 

e 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. 

e 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 excavationhemoval 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. 

. 

e 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 [m']) 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. 

e 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. 

e 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. 

. .- 

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 
FEW'S uranium production mission and completion 
of the CERCLA remedy selection process (with &e 
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 
FEW'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 FEW. 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. 

000022 
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TABLE 1-1 

FEMP OPERABLE UNIT REMEDIES AND ASSOCIATED PROJECT RESPONSIBILITIES 

Operable 
Unit Description Remedy Overview' Proiect Organization/Responsibilities 

1 Waste Pits 1 - 6 Record of Decision Approved: March 1995 
Excavation of materials with constituents of concern 
above final remediation levels (FRLs), waste 

Berms, liners, caps, and soil processing and treatment by thermal drying (as 
within the boundary necessary), off-site disposal at a permitted facility, 

and FEMP remediation 

Waste Pits Remedial Action Pro'ect is responsible for rail up rade, excavation of Operable 
Unit 1 waste units, waste proceising and drying, loading, rad transport, and off-site disposal 
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 Proiect is responsible for directing excavation and 
certification of contaminated soil beneath the waste pits, as well as at- and below-grade 
remediation facilities, including the railroad. 

Aauifer Restoration and Wastewater Proiect i s  responsible for final treatment of contaminated 
runoff, perched water collected during waste pit excavation, and processing wastewater 
discharges. Each project is responsible for transporting remediation wastewater to the 
headworks of the advanced wastewater treatment facility for treatment. 

Clearwell 
Burn pit 

2 Solid waste landfill 
Inactive flyash pile 
Active flyash pile (now 
inactive) 
North and south lime 
sludge ponds 
Other South Field disposal 
areas 

9 Berms, liners, and soil 
within the operable unit 
boundary 

Record of Decision Approved: May 1995 
Excavation of all materials with constituents of 
concern above FRLs, treatment for size reduction and 
moisture control as required, on-site disposal in the 
on-site disposal facility, off-site disposal of a small 
fraction of excavated material that exceeds the waste . 
acceptance criteria for the on-site disposal facility and 
lead-contaminated soil from the South Field firing 
range, and FEMP remediation 

Facilities Closure and Demolition Proiect is responsible for decontamination and dismantling 
of Operable Unit 1 remediation facilities not specifically the responsibility of IT Corporation. 

Soil Characterization and Excavation Pro'ect is res onsible for excavation and disposition of 
waste from all Operable Unit 2 subunits &d certi& the footprints. 

On-Site Disposal Facility Proiect is responsible for design, construction, and closure of the 
on-site disposal facility that will contain Operable Unit 2 subunit wastes; Operable Unit 5 soil 
and debris, and Operable Unit 3 debris; responsible for monitoring leachate within the on- 
site disposal facility and perched groundwater in the till beneath the on-site disposal facility. 

Waste Acceptance Operations 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 uifer Restoration and Wastewater Pro'ect is res onsible for treating contaminated runoff 
a:d perched water collected during exckation oroperable Unit 2 subunit wastes; 
responsible for treating leachate from the on-site disposal facility; each project is responsible 
for transporting remediation wastewater to the headworks of the advanced wastewater 
treatment facility for treatment. 

3 Former production area, 
associated facilities, and 
equipment (includes all 
above- and below-grade 
improvements) including, 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 

Record of Decision Approved: September 1996 
Adoption of Operable Unit 3 Interim Record of 
Decision; alternatives to disposal through the 
unrestricted or restricted release of materials, as 
economically feasible for recycling, reuse, or 
disposal; treatment of material for on- or off-site 
disposal; required off-site disposal for process 
residues, product materials, process-related metals, 
acid brick, concreted from specific locations, and any 
other material exceeding the on-site disposal facility 
waste acceptance criteria; and on-site disposal for 
material that meets the on-site disposal facility waste 
acceptance criteria 

Facilities Closure and Demolition Proiect is responsible for decontamination and dismantling 
of all above-grade portions of buildings and facilities at the FEMP. 

Soil Characterization and Excavation Proiect is responsible for excavation and certification of 
soil beneath facilities and for removal of at- and below-grade structures. 

Waste Acce tance 0 erations are res onsible for reviewing facility decontamination and 
dismantling Llanninidocuments; per&rming field oversight of debris sizing, segregation of 
on-site disposal facility material categories, and segregation of prohibited items; completing 
field tracking logs; completing manifests for on-site disposal facility-bound material; and 
compilin final records of decontamination and dismantling debris placed in the on-site 
disposal kcility. 

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

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

' 
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Operable 
Unit Description Remedy Overview" Project Organization/Responsibilities 

~~~~ 

4 Silos 1 and 2 (containing 
K-65 residues) 

metal oxides) 
Silo 4 (empty and never 
used) 

Berms and soil within the 
operable unit boundary 

Silo 3 (containing cold 

Decant tank system 

Record of Decision Approved: December 1994 
Silos 1 and 2 submit Record of Decision 
Amendment to EPA December 2000 Silo 3 
Explanation of Significant Differences Approved: 
March 1998 
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 

5 Groundwater Record of Decision Approved: January 1996 
Surface water and Extraction of contaminated groundwater from the 
sediments 
Soil not included in the 
definitions of Operable 
Units 1 through 4 

Great Miami Aquifer to meet FRLs at all affected 
areas of the aquifer. Treatment of contaminated 
groundwater, storm water, and wastewater to attain 
mass-based discharge limits and FRLs in the Great 
Miami River. Excavation of contaminated soil and 
sediment to meet FRLs. Excavation of contaminated 
soil containing perched water that presents an 
unacceptable threat, through contaminant migration, 
to the underlying aquifer. On-site disposal of 
contaminated soil, and sediment that meet the on-site 
dis osal facility waste acceptance criteria. Soil and 
se&nent 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 
acceptance criteria or will be disposed of at an off- 
site facility. Site restoration, institutional controls, 
and post-remediation maintenance 

Flora and fauna 

Silo 3 Project is 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 is 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). 

Aquifer Restoration and Wastewater Project is responsible for treating decontamination and 
other wastewaters uring decontamination and demolition activities; each pro'ect is 
responsible for ca:uring and transporting remediation wastewater to the headwaters of the 
advanced wastewater treatment facility for treatment. 

On-Site Disoosal Facility Proiect is responsible for design, construction, and closure of the 
on-site disposal facility that will contain Operable Unit 2 subunit wastes, Operable Unit 5 
soil, and Operable Unit 3 debris. 

Facilities Closure and Demolition Proiect is responsible for decontamination and dismantling 
of all Operable Unit 4 remediation facilities and associated above ground pipings. 
Aquifer Restoration and Wastewater Proiect is responsible for designing, installing, and 
operating the extractionhnjection systems for Great Miami Aquifer groundwater restoration; 
for groundwater monitoring in the Great Miami Aquifer; for designing, constructing, and 
operating all treated effluent discharge systems, and for treating, discharging, and reporting of 
contaminated groundwater, storm water, and remediation wastewaters at the FEMP. 

Soil Characterization and Excavation Project 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 DisDosal Facility Proiect is responsible for design, installation, and closure of the 
on-site disposal facility that will contain Operable Unit 2 subunit wastes, Operable Unit 5 
soil, and Operable Unit 3 debris; and for operation and maintenance of a leachate collection 
system. 

Waste Acceptance ODerations are responsible for reviewing Soils Characterization and 
Excavation Project planning documents; performing field oversight of soil excavations, 
segregation of on-site disposal facility material categories, and segregation of prohibited 
items; completing field tracking logs; completing manifests for on-site disposal facility-bound 
material; and compiling final records of soil and at- 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. 

a Source of information is  each operable unit's Record of Decision and remedial design documents 
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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 IEMP 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@) 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: 

0 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. 

1997 Integrated Site Environmental Report 8 
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Site Setting 

A brief description of the FEMP within the regional landscape encompasses ik natural 
features ahd their characteristics. Elements of the site setting include: land use and 
demography, local geography, geology, surface hydrology, meteorological conditions, and 
natural resources. 

Land Use and Demography 

Modem economic activities in the area of the FEMP rely heavily on the physical 
environment. Examples of the primary land use in the area are as follows: 

0 Farming and raising beef cattle account for the majority of the land use in the area. 
Major crops include field corn, sweet corn, soybeans, and winter wheat. Several 

nearby farms sell produce locally or in nearby urban markets. 

0 Many gravel pit operations extract sand and gravel along the Great Miami River 
valley with a number operating in close proximity to the FEMP. 

' 0  A private water utility is located approximately 1.25 miles (2 km) upstream of the 
FEMP's effluent discharge to the Great Miami River; presently, this utility pumps 
about 20 million gallons (76 million liters) of groundwater per day for primarily 
industrial use. 

Scattered residences and several villages including Fernald, New Baltimore, Ross, New 
Haven, and Shandon are located near the FEMP. Downtown Cincinnati is approximately 
18 miles (29 km) southeast of the FEMP, and the cities of Hamilton and Fairfield are six to 
eight miles (10 to 13 km) to the northeast, respectively (Figure 1-1). 

There is an estimated population of 14,600 within five miles (eight km) of the FEMP and 
an estimated 2.74 million within 50 miles (80 km). Figure 1-2 shows an estimate of 
population distribution in the surrounding areas. 

Geography 

The location of the major physical features associated with the FEMP, such as the 
buildings and supporting FEMP infrasmcture, are depicted in Figure 1-3. The former 
production area and various administrative buildings dominate this view of the FEMP. 
The former production area occupies approximately 136 acres (55 hectares) in the center of 
the FEMP. The waste pit area and K-65 Silos are located adjacent to the western edge of 
the former production area. The Great Miami River cuts a terraced valley to the east of 
the FEMP while Paddys Run, an intermittent stream, flows from north to south along the 
FEMP's western boundary. In general, the FEMP lies on a gently sloping terrace between 
vegetated bedrock outcroppings to the north, southeast, and southwest. 

@QB&aO26 
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Kentucky 

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

_ -  

Figure $1. FEMP and Vicinity 
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000028 Figure f-2. Major Communities in Southwestern Ohio 
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Geology 

Bedrock, sediments, and land forms in the area surrounding the FEMP indicate that 
approximately 450 million years ago the Cincinnati area was covered by a shallow sea. 
Flat-lying shale with interbedded limestone was deposited in the shallow sea as evidenced 
by the abundance of marine fossils that are present in the bedrock in the Cincinnati area. 
In the more recent geologic past, the advance and retreat of three separate glaciers shaped 
the southwestern Ohio landscape. A large river drainage system south of the glaciers 
created river valleys up to 200 feet (60 meters) deep, which were then filled with sand and 
gravel when the glaciers melted. These filled river valleys are called buried valleys. 

.- 

The last glacier to reach the F E W  area left a relatively impermeable mixture of clay and 
silt with minor amounts of sand and gravel deposited across the land surface. This deposit 
of clay and silt is called glacial overburden. 

The FEMP is situated on a layer of glacial overburden that overlies portions of a two to 
three mile (three to five km) wide buried valley. This valley, known as the New Haven 
Trough, makes up part of the Great Miami Aquifer. The impermeable nature of the shale 
and limestone bedrock that defines the edges and bottom of the New Haven Trough 
confiines the groundwater to the sand and gravel within the buried valley. Where present, 
the glacial overburden limits the downward movement of precipitation and surface water 
runoff into the underlying sand and gravel of the Great Miami Aquifer. 

The Great Miami River and its tributaries have eroded significant portions of the glacial 
overburden and exposed the underlying sand and gravel of the Great Miami Aquifer. 
Thus, in the areas where the glacial overburden has been eroded away, precipitation and 
surface water runoff can easily migrate into the underlying Great Miami Aquifer. 
Figure 1-4 provides a glimpse into the structure of subsurface deposits in the region along 
an east-west cross-section through the FEMP, while Figure 1-5 presents the regional 
groundwater flow patterns in the Great Miami Aquifer. 

Surface Hydrology 

' The FEMP is part of the Great Miami River drainage basin, although it is situated above 
the floodplain (Figure 1-6). Natural drainage from the FEMP to the Great Miami River 
occurs primarily via Paddys Run. This intermittent stream begins losing flow to the 
underlying sand and gravel aquifer south of the waste pit area. Paddys Run empties into 
the Great Miami River 1.5 miles (2.4 km) south of the FEMP. 

In addition to natural drainage through Paddys Run, FEMP surface runoff from the former 
production area and waste pit area is collected, treated, and discharged to the Great Miami 
River. Since January 1995, the majority of this runoff has been treated for uranium 
removal ir~ the advanced wastewater treatment facility before being discharged. The Great 
Miami River, 0.6 mile '(one km) east of the FEMP, runs in a southerly direction and flows 
into the Ohio River about 24 miles (39 km) downstream of the FEMP. The segment of the 
river between the FEMP and the Ohio River is not used as a source of public drinking 
water. 
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A 

1 MILE = 1.609 KM 

LEGEND 

FEMP Boundary Buried Valley Aquifer x--x 

General Direction of A A Location of Cross-Section 
Groundwater Flow L 1 Shown in Figure 1-4 

Figure 1-5. Regional Groundwater Flow in the Great Miami Aqufler 
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Figure f-6. Great Miami River Drainage Basin 
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The average flow rate for the Great Miami River in 1997 was 3,850 cubic feet per second 
(f?/sec) (109 cubic meters per second [m3/sec]), measured daily approximately 10 river 
miles (16 river km) upstream of the FEMP's effluent discharge. 

. Meteorological Conditions 

Meteorological data gathered at the FEMP are primarily used to evaluate climatic 
conditions at the FEMP. The environmental monitoring program uses atmospheric models 
to determine how airborne effluents are mixed and dispersed. These models are then used 
to assess the impact of operations on the surrounding environment, in accordance with 
DOE requirements. 

Airborne pollutants are subject to existing weather conditions. Wind speed and direction, 
precipitation, and atmospheric stability play a role in predicting how pollutants are 
distributed in the environment. Weather data, particularly wind speed and direction, and 
precipitation play an important role in developing the monitoring program design and in 
interpreting environmental data. 

Figures 1-7 and 1-8 are annual wind roses illustrating the average wind speed and general 
direction measured at the 33-foot (10-meter) and 197-foot (60-meter) levels in 1997. The 
prevailing winds were from the west through south-southwest approximately 30 to 
40 percent of the time at both the 33- and 197-foot (10- and 60-meter) level. Tables in 
Appendix C, Attachment 4, of this report present meteorological data and wind direction 
and average speed for 1997. 

In 1997, the precipitation measured at the FEMP was 40.11 inches 
(101.9 centimeters [cm]), which is slightly below the average annual precipitation of 
41 inches (104 cm) for 1987 through 1996. Figure 1-9 shows 1997 total precipitation for 
the area in relation to the annual precipitation amounts recorded since 1987. (Precipitation 
totals through 1992 were taken from the measurements made at the Greater 
CincinnatVNorthern Kentucky International Airport because of a computer software 
problem at the FEMP meteorological tower. This problem was corrected, and the 
1993 through 1997 totals were obtained from measurements made at the FEMP.) In 
addition, Figure 1-10 shows 1997 precipitation by month compared to average precipitation 
from 1919 to 1995. 

Natural Resources 

Natural resources have important aesthetic, ecological, educational, historical, recreational, 
and scientific value to the United States. Their management will be an ongoing process 
throughout federal ownership of the FEMP. Studies such as wildlife surveys 
(Facemire 1990) and the Operable Unit 5 Ecological Risk Assessment provided as 
Appendix B of the Remedial Investigation Report for Operable Unit 5 (DOE 1995c) show 
that terrestrial and aquatic flora and fauna at the FEMP are diverse, healthy, and similar in 
abundance and species composition to those populations of surrounding ecological 
communities. A detailed discussion of the site's diverse ecological habitats and cultural 
resources is provided in Chapter Seven., 
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Figure 1-7. 1997 Wind Rose Data, 10-Meter Height 

LEGEND - Average wind speed (mph) from this direction. - .Percentage of time that the wind blew from 
this direction. 

Figure 1-8. 1997 Wind Rose Data, 60-Meter Height 
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Note: Precipitation totals prior to 1993 are from the Greater CindnnaWNorthem Kentucky International Airport. 
Totals from 1993 through 1997 are from the FEMP. 
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Remediation Status and Compliance Summary 

In 1997, visible progress was made in site remediation at the FEMP. This section 
provides a status of the site remediation for 1997 and a summary of the FEMP's 
compliance with applicable environmental laws, regulations, and related legal agreements. 

Compliance with these requirements is enforced by several agencies, including EPA, 
OEPA, and other local agencies. The EPA develops, promulgates, and enforces 
environmental protection regulations and technology-based standards. These regulations 
and standards are enforced by EPA regional offices and state agencies such as the OEPA. 
EPA Region V implements the CERCLA process, with the active participation of the 
OEPA. CERCLA is the primary driver for remediation of the FEMP. 

For some programs, such as those under the Resource Conservation and Recovery Act 
(RCRA), the Clean Air Act (excluding NESHAP compliance), the Clean Water Act, and 
the Safe Drinking Water Act, EPA has granted the State of Ohio primary enforcement 
authority. For these programs, Ohio promulgates state regulations which must be at least 
as stringent as federal requirements. Several legal agreements between DOE and EPA 
Region V and/or OEPA identify FEMP-specific requirements for compliance with the 
regulations. As part of complying with these regulations, DOE Headquarters issues 
directives to its field offices and conducts audits to ensure compliance with all regulations. 

CERCLA History and Remediation Status 

Since 1989, the FEMP has been on the National Priorities List, which names sites 
requiring environmental cleanup under CERCLA. Consistent with the requirements of 
CERCLA Section 120, DOE and EPA signed the Consent Agreement in 1990 (EPA 1990) 
that outlined activities and schedules for FEMP remediation. 

This agreement, which was amended in 1991 and 1993, divided the FEMP into operable 
units so that the site investigation portion of the CERCLA remedial response process could 
be more effectively managed. The operable units were defined, as described in 
Chapter One, based on their location or the potential for similar technologies to be used 
during FEMP remediation. The agreement set schedules for completion of the remedial 
investigation (RI) and feasibility study (FS) activities for each operable unit and initiated 
removal actions, which are tasks undertaken to abate immediate threats to the environment 
and public health. 

In broad terms, the remedial response process for remediating sites under CERCLA 
consists of three general phases. The FEMP has completed the first two phases, site 
characterization and remedy selection (see CERCLA phases description in Chapter One). 
The final phase is remedial design and implementhion of the remedial action(s). 
Remediation activities, documents, and schedules are identified in each operable unit's 
remedial design and remedial action work plans. 
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The EPA, with OEPA's concurrence, has approved remedy selection documents for all 
operable units and is currently re-examining the remedy for Operable Unit 4. Among the 
decisions recorded in these documents are the final remediation levels (FRLs) for specific 
media. Table 2-1 lists FRLs for the following IEMP-monitored media: groundwater, 
surface water, and sediment. The groundwater FRLs for fluoride and lead changed and 
were documented in the Operable Unit 5 Record of Decision by change pages. 

. 

In 1997, many documents that describe specific remediation activities were issued and 
approved. These documents include work plans, engineering designs and reports. Each 
document listed is available to the public in the FEMP Public Environmental Information 
Center. 

These documents reflect the impact and input from stakeholders who have helped form the 
remediation strategy at the FEMP. Stakeholder participation is important under CERCLA 
and in the DOE philosophy at the FEMP. In 1997, stakeholder involvement included the 
following highlights: 

0 Fernald Citizens Advisorv Board 
In July 1997, the Fernald Citizens Task Force changed its name to the Fernald 
Citizens Advisory Board to better align itself with the other site-specific advisory 
boards in the DOE complex. During the year, the Citizens Advisory Board 
focused on the .Operable Unit 4/Silos Project dispute resolution process and path 
forward, recycling efforts, natural resource management, and transition of the 
FEMP's inonitoring program to the IEMP. 

e Fernald Communitv Reuse Organization . 
In April 1997, the Fernald Community Reuse Organization established itself as a 
nonprofit corporation under Ohio statutes and received a $150,100 grant from 
DOE to support start-up activities, including retaining professional consultant 
services to help the group organize and plan its economic development strategy. 
Later in the year, the Community Reuse Organization awarded a contract to a local 
economic development consultant and established working committees to focus on 
economic developmentlworker transition issues and potential reuse of site assets, 
including property and equipment. 

0 Silos Proiects Public Involvement 
Public involvement activities were extensive for the Silos Project during 1997. 
During the year, the Silos Project held several meetings, including public hearings, 
with local stakeholders and concerned citizens associated with the Nevada Test Site 
to involve them in developing a revised path forward for the project. As a result, 
consensus was reached with regulators and stakeholders and documented in a 
Dispute Resolution Agreement, which outlined future key milestones for the 
project. 

0 Monthlv Meetings 
In September 1997, DOE and Fluor Daniel Fernald introduced a new monthly 
forum, the Cleanup Progress Briefing, which is designed to update stakeholders on 
current remediation projects, preview upcoming activities, and link stakeholders 
with decision makers. The new briefings have been endorsed by community 
leaders, regulatory agencies, and FEMP personnel as an effective method of 
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TABLE 2-1 
FINAL REMEDIATION LEVELS 

FOR GROUNDWATER, SURFACE WATER, AND SEDIMENT 

FRL* 

Constituent Groundwater Surface Water Sediment 

Cyanide NA 0.01 2 NA 
Fluoride 4c 2 NA 
Nitrated 11 2,400 NA 

Antimony 0.006 0.19 NA 

Barium 2 100 NA 

Boron 0.33 NA NA 
Cadmium 0.01 4 0.0098 71 

General Chemistry (mgll) (mglL) (mgncg, 

Inorganics (mglL) (mgll) (mgn<g) 

Arsenic 0.05 0.049 94 

Beryllium 0.004 0.001 2 33 

Chromium VId 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 

0.022 
0.17 
1.3 

0.01 5c 
0.9 

0.002 
0.1 
0.1 
0.05 
0.05 
NA 

0.038 

0.01 , 

NA 
0.01 2 
0.01 
1.5 

0.0002 
1.5 

0.17 
0.005 
0.005 
NA 
3.1 

3,000 
36,000 

NA 
NA 
410 
NA 
NA 
NA 
NA 
NA 
88 
NA 

Zinc 0.02 1 0.1 1 NA 

Radionuclides (PCW @CilL) (PCiIg) 
Cesium-137 NA 10 7 
Neptunium-237 1 210 32 
Lead-2 1 0 NA 11 390 
Plutonium-238 NA 210 1,200 
Plutonium-239/240 NA 200 1,100 
Radium-226 20 38’ 2.9 
Radium-228 20 47 4.8 
Strontium-90 8 41 7,100 
Technetium-99 
Thorium-228 4 830 3.2 
Thorium-230 15 3500 18,000 
Thorium-232 1.2 270 1.6 

Total Uraniume 20 530 210 

94 150 200,000 

WL) W L )  (mgn<g) 
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TABLE 2-1 
(Continued) 

Constituent Groundwater Surface Water Sediment 

Alphathlordane 2 0.3 1 NA 
Aroclor-1254 0.2 0.2 670 
Aroclor-1260 NA 0.2 670 
Benzene 5 280 NA 

Organics WL) WL) W W  

190,000 Benzo(a1anthracene NA 1 
Benzo(a1pyrene NA 1 19,000 

190,000 
Benzo(k)fl uoranthene NA NA 1,900,000 
Benzo(b)fluoranthene NA NA 

Bis(2thloroisopropyl)ether 5 280 NA 
Bis(2ethyl hexyDphthalate 6 8.4 5,000,000 
Bromodichloromethane 100 240 NA 
Bromoform NA NA 1 60,000 
Bromomethane 2.1 1300 NA 
Carbazole 11 NA 63,000 
Carbon disulfide . 5.5 NA NA 
Chloroethane 1 NA NA 
Chloroform 100 79 NA 

Di benzo(a, h)anthracene NA 1 NA 
3,3'-Dichlorobenzidene NA 7.7 NA 
1 ,l-Dichloroethane 280 NA NA 
1 ,I-Dichloroethene 7 15 NA 
1,2-DichIoroethane 5 NA NA 
Dieldrin NA 0.02 NA 
Di-n-butyl phthalate NA 6,000 NA 
Di-n-octylphthalate NA 5 NA 
Methylene chloride 5 430 NA 
4Methylphenol 29 2,200 NA 

4 N  itrophenol 320 7,400,000 NA 
N-nitrosodiphenylamine NA NA 260,000 
Octach lorod i benzo-pd i oxi n 0.0001 NA . NA 
Phenanthrene NA NA 3 
2,3,7,8-Tetrach lorod i benzo-pd ioxin 0.01 NA NA 
Tetrachloroethene NA 45 NA 
1 ,l ,l -Trichloroethane NA 1 NA 
1,1,2-Trichloroethane NA 230 NA 
Trichloroethene 5 NA NA 
Vinyl Chloride 2 NA NA 

Chrysene NA NA 19,000,000 

+Methyl-2-pentanone NA NA 2,100,000 

aFrom Record of Decision for Remedial Actions at Operable Unit 5, Tables 9-4 through 9-6, January 1996 
bNot Applicable - Indicates no FRL was required for this constituent in this particular environmental media. 
T h e  groundwater FRLs for fluoride and lead were changed and documented in the Operable Unit 5 Record of Decision by 
change pages. 
dBecause of holding time considerations, nitratdnitrite is  analyzed for nitrate and total chromium is  analyzed for chromium VI. 
This is acceptable because total chromium and nitratdnitrite provide a more conservative result. 
eUranium consists of several isotopes. The common isotopes of uranium are: uranium-234, uranium-235, uranium-236, and 
uranium-238. This report interchangeably uses the terms uranium and total uranium. Either of these terms is defined as the 
sum of the various isotopic components. 
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communicating timely information on clehup plans and activities while reducing 
the number ,of evening meetings. 

0 Public Tour 
To respond to stakeholders' increasing interest in FEMP cleanup progress, DOE 
and Fluor Daniel Fernald hosted a public bus tour of the FEMP during the 
October 1997 Cleanup Progress Briefing. Over 60 stakeholders attended. 

0 New Publications 
During 1997, DOE and Fluor Daniel Fernald created several new publications to 
appeal to both external and internal stakeholders: the Cleanup Progress Report is a 
new quarterly report that documents completed and ongoing remediation activities 
in a visual format; A Look Ahead is a one-page, bi-monthly newsletter highlighting 
future activities to alert FEMP stakeholders of upcoming cleanup plans and 
activities; and Let's Talk is a new information tool specifically designed to 
encourage FEMP management to share information with team members through 
regular, personal interaction. 

0 Volunteers 
The Fernald Community Involvement Team, a volunteer task force of FEMP 
employees dedicated to supporting humanitarian and/or environmental projects, 
was named Outstanding Corporate Volunteer Program for 1997 by the Cincinnati 
Association of Volunteer Administrators. Also, Fernald' s Community Outreach 
Program received approximately $20,000 in fiscal year 1997 for DOE-funded 
science enrichment programs to benefit teachers and students in the Greater 
Cincinnati area. Over 10,000 students and 500 teachers participated in the 
programs. 

The following sections summarize each remediation project's activities performed in 1997, 
including associated removal actions. Each project summary includes a list of important 
documents issued in 1997. Refer to Table 1-1 in Chapter One for an explanation of each 
project's responsibility for implementing operable unit records of decision. 

Waste Pits Remedial Action Project 

In 1997, the Waste Pits Remedial Action Project awarded a contract to International 
Technology Corporation to remove and dry the pit waste. Numerous rail improvements 
were also made during the year. Field work performed during 1997 consisted of upgrades 
to off-site trestles along the branch line connecting the FEMP with the CSXT main rail line 
at Cottage Grove, Indiana and on-site infrastructure improvements to rail facilities in the 
support area for the remediation facilities. Other activities included: 

0 Site preparation for construction of the waste processing facility and loadout 
facility. This included an upgrade to the current rail system and installation of a 
storm water management system. 

0 North railyard upgrade preparation, construction of storm water controls and a 
sedimentation basin, and actual construction on the north railyard 
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e Paddys Run, Okeana, Camp Run, and South Wynn railway trestles upgrades 
(structural improvements) 

e Relocation of the old north access road and turning lane upgrade on State 
Route 126 occurred. These improvements will provide safe access for deliveries 
through the old north'access road, especially during heavy delivery times. 

The key project documents submitted by the Waste Pits Remedial 
Action Project are summarized in Table 2-2. 

Soil Characterization and Excavation 
Project 

The Soil Characterization and Excavation Project conducted a variety 
of excavation-related activities in 1997, including characterization 
sampllng and analysis, certification that FRLs had been reached, and 
site preparation activities for soil remediation. The following list 
describes the actions taken for each remediation area: 

e Certification sampling for Area 1, Phase I was completed and the Area 1, Phase I 
Certification Report, including Waste Acceptance Criteria Attainment Completion 
Reports for the East and West Soil Stockpiles Generated During Area 1, Phase I 
Activities (DOE 1997~) were submitted to the regulatory agencies. Area 1, 
Phase I is in the northeastern part of the FEMP and overlaps the footprint of the 
on-site disposal facility. 

e In Area 1, Phase II, which is located in the eastern portion of the FEW, several 
predesign characterization studies were conducted to support the development of 
the Integrated Remedial Design Package for Area 1, Phase II. The Draft Integrated 
Remedial Design Package for Area 1, Phase II (DOE 1997h) was submitted to the 
regulatory agencies for review. 

e In Area 2, Phase I, the Operable Unit 2 
southern waste units in the southern part 
of the site, predesign characterization 
studies were completed and site 
preparation activities, such as installing 
sedimentation basins and runoff ditches, 
were initiated. 

The list of Soil Characterization and Excavation 
Project document deliverables to the regulatory 
agencies in 1997 is summarized in Table 2-3. 

On-Site Disposal Facility Project 

The completion of Cell 1 of the on-site <Ilsposal facility in 1997 was vital to the progress of 
other FEMP projects which were generating waste. Construction and contracting activities 

~~ 
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were heavy in 1997, and the first waste was placed into Cell 1 of the eightcell on-site 
disposal facility in December 1997. 

Construction activities for the on-site dlsposal facility in 1997 also included: 

0 The leachate conveyance system to carry leachate from the on-site disposal facility 
for eventual treatment at the advanced wastewater treatment facility 

0 A new haul road for transporting contaminated soil and debris from the southern 
waste units to the on-site disposal f a c w  

0 The new north access road to the FEMP was relocated to allow for on-site disposal 
facility construction. 

In addition to these activities, groundwater monitoring was initiated in 1997 to establish 
baseline conditions prior to waste placement. Details of this monitoring are provided in 
Chapter Three. 

All waste being placed in the on-site disposal facility must meet the physical, chemical, and 
radiological standards known as on-site waste acceptance criteria. These criteria are 
established to ensure the physical protection of the cell and underlying Great Miami 
Aquifer. The Waste Acceptance Organization, an internal oversight organization, was 
created in 1997 to ensure that all waste placed in the on-site disposal facility meets the 
facility's waste acceptance criteria. The Waste Acceptance Organization reviews waste 
generation and placement plans and documentation for compliance with the Waste 
Acceptance Criteria Attainment Plan for the On-Site Disposal Facdity (DOE 1998b), which 
describes the approach for demonstrating attainment with the radiological, chemical, and 
physical waste acceptam criteria for all FEMP waste streams identified for on-site 
disposal. Waste Acceptance Organization also provides field inspectors who oversee waste 
generation and dlsposal into the facility. 

The key project documents submitted by the on-site disposal facility project in 1997 are 
summarized in Table 2-4. 
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Facilities Closure and 
Demolition Project 

In June 1997, the EPA approved the Final 
Operable Unit 3 Integrated Remedial 
DesigdRemedial Action Work Plan 
(DOE 1997j). This work plan integrated 
Removal Actions 9, 12, 17, and 26 into the 
Operable Unit 3 remedial action. 
Decontamination and dismantlement activities 
and removal actions are discussed below. The 
list of Facilities Closure and Demolition 
Project documents during 1997 is summarized 
in Table 2-5. 

Decontamination and dismantlement activities 
focused on the Plant 1 Complex, the boiler 
plantlwater plant, the Thorium/plant 9 
complex, and the high- and low-nitrate tanks. 
These activities are summarized below: 

e Plant 1, the preparation plant, was 
imploded in February 1997. 
Decontamination and dismantlement 
field activities were complete by 
June 1997, seven months ahead of 
schedule. Chapter Five discusses 
related air monitoring activities. 

e Dismantlement of the high- and low-nitrate tanks was completed and the project 
completion report submitted to the agencies in January 1997. 

e Boiler plandwater plant decontamination and dismantlement began in March 1997. 
Activities included demolition of office trailers, the utilities heavy equipment 
building, the water treatment plant and clearwell buildng, the railroad scale house, 
the water plant east and west reactivator tanks, the boiler plant flyash silo, and the 
boiler plant electrostatic precipitators. Completion of boiler plantlwater plant 
decontamination and dismantlement is projected for September 1998. 

As stated before, removal actions are undertaken when immediate action is required to 
protect public health and/or the environment. The following removal actions were initiated 
or continued in 1997 within the work scope of the Facilities Closure and Demolition 
Project: 
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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 
shrpping activities are summarized in Table 2-6. 

TABLE 2 6  
FEMP's 1997 REMOVAL OF WASTE INVENTORIES 

UNDER REMOVAL ACTION NO. 9 

Category Drum Equivalent 
Asbestos 3,587 
Uranium 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 

Liquid Mixed Waste Project Oa 

Total to Off Site, Calendar Year 1997 

"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. 

The 1997 total represents an increase of 3 1,190 drum equivalents shipped off site 
comparedto 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 yd' (55 m') of waste. 
The Liquid Mixed Waste Project bulked 102 yd3 (78.2 m') 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, 
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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 .O 

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 1 1,480 

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 process/raw 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: 

a 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. 

a 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. 

a 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 Study/Proposed Plan to EPA by 
February 1,20oO 

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 differehces 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 
FEW: 

0 

0 

0 

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

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. 

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 summarized 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 the 
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 

0 

Chemical Stabilization - cement based 
Chemical Stabilization - non-cement based. 

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 K65 Silos 1 and 2 head 
space, silo integrity, heterogeneity of the material for the final treatment facility, as well as 
streamhhg the overall remediation process for Operable Unit 4. 

6900648 
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Silo 3 Project I 

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 

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 gro&dwater 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. 

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. 

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 
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extraction well 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. 

0 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. 

0 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 [Umin]). Operation of the expansion is 
expected to begin in 1998. 
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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 F E W  
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 (OH6890008976) 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 
StandardsRequirements Identification Document, which is included in the Fluor Daniel 
Femald Management Plan (FDF 1998), and compliance with them is mandatory. DOE 
orders are pivotal in defining business practices and operations standards for remediation. 

Resource Conservation and Recovery Act (RCRA) 

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 reguiated 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 

Submittal of the annual 1997 update to the Site Treatment Plan (DOE 1997b) 0 

required under the Federal Facility Compliance Agreement (FFC A). 

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 and/or 
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 

0 To implement actions required to complete RCRA evaluations of the thorium 

To implement long-term storage and disposal alternatives. 

materials 

0 

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 generatedhewly 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 
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 
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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: 

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

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

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

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

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 . 

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 

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

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 S A R A  Title 111, Section 312, Emergency and Hazardous Chemical Inventory Report 
(DOE 1998a) for 1997 will be submitted to OEPA and other local emergency 
planninghesponse 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 S A R A  Title 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 
3 13 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 rinsed 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: 

0 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. 

0 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. 
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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 CTSCA) 
Regulates the manufacturing, use, An OEPA Director's Findings and Orders allowed for extended 
storage, and disposal of toxic storage of mixed wastes, which include PCB wastes. 
materials, including PCBs and 
PCB items 

Non-radiologicall contaminated PCBs and PCB items were shipped 
to TSCA-ap roved(commercia1 disposal facilities for incineration on 
an "as-nee8eed basis". 

Radiologicall contaminated PCB liquids were bulked for later 
shipment to t l e  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 The FEMP is  registered with OEPA as a large generator of 
infectious waste, generating more than the 50 Ibs (23 kg) per 

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

~ ~~ 

Federal Insecticide, Fungicide, and Rodenticide Act 
Regulate the registration, storage, 
labeling, and use of pesticides 

. (such as insecticides, herbicides, 
and rodenticides) 

National Environmental Policy Act 

Requires the evaluation of 
environmental, socioeconomic, 
and cultural impacts before any 
action, such as a construction or 
cleanup project, is initiated by a 
federal agency 

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 Rodenticide Act. 

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 tEe 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. 

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

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 anal sis for Operable Unit 4 that addressed the 
proposed accelerateJwaste retrieval from K-65 Silos 1 and 2 was 
submitted to DOE-FEMP on December 22, 1997. 

No surveys were conducted in 1997, however, visual observations 
were conducted of Sloan's cra ish habitat after storm events which 
indicated no FEMP-induced a verse effects. 

Endangered Species Act 

Requires the protection of any 

found at the site as well as an 
critical habitat that is essentiarfor 
the species' existence onsite: 

Ecolo ical surveys conducted by Miami Universi and DOE, in 

U.S. Fish and Wildlife Service, have established the following list 
of threatened and endangered species and their habitats existing 

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. 

2 threatened or endangered species consuftation with the Ohio Department of Natura r Resources and 



TABLE 2-1 1 
(Continued) 

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 . approved by the U.S. Army Corps of Engineers in August 1993, 
for DOE construction and identified 36 acres (1 5 hectares) of freshwater wetland on the 
improvement projects. FEMP property. Updated delineations are conducted 

aooroximatelv everv five years. 

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 

The FEMP site i s  within an area rich in historic and prehistoric 
cultural resources. These cultural resources include 104 
prehistoric sites within two 1.24 miles (two km) of the FEMP and 
27 historic sites. 

Activities were conducted to avoid and address impacts to cultural 
resources (Chapter Seven). 

Native American Graves Protection and Repatriation Act 
Requires the identification and 
preservation of cultural resources 
on federal lands, and 
consultation with Native 
American Tribes on removal and 
management of inadvertently 
discovered Native American 
cultural items 

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. 

Historical remains and artifacts were discovered during a 1994 
construction pro'ect. The Native American remains - which 

private property during installation of pipelines for the Public 
Water Supply project. Partial remains of approximately 20 more 
people and numerous artifacts were also found. 

On May 25, 1997, Native American remains and associated artifacts 
dating back 950 years were interred on Fernald property - protected 

representatives from several tribes. 
included an ado I escent boy and his dog - were discovered on federal land - during a sacred ceremony performed by 

DOE and the other Trustees, which include U.S. De artment of 
the Interior, U.S. Fish & Wildlife Service, OEPA, Ogio 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 develo a natural resource restoration plan, 
integrating on-property naturarresource 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 (pCi/m2/sec), 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 N E S W  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 F E W  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 L A M  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. 

ALAR4 requires judgement with respect to what is reasonably achievable. Factors that relate 
to societal, technological, economic, and other public policy considerations shall be 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: 

The maximum dose to members of the public 

The collective dose to the p-opulation 

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 

0 Changes in societal impact associated with process alternatives 
(e.g., differential doses from various pathways). 

CY (XI U,cr Y 
- 
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Split Sampling Program 

In 1997, DOE and OEPA cooperated in a program in which samples of 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 resultsfrom 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. 

.. 
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Groundwater Pathway 

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 sigrzlficant 
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 . 
FEW 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 aqufer 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. 

- 
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Selection and Design of the Groundwater Remedy 

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 con tamhakd 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 Umh) 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 
con tambnts are flushed through the sand and gravel of the aqufer and into the extraction 
wells. The enhanced groundwater remedy also included additional extraction wells in * 

on-property areas of aquifer contamination which are not accessible 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 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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Figure 3-1. Extraction and Re-Injection Wells for the Enhanced Groundwater Remedy 

I . I  
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While the RI and FS process was in progress and a groundwater remedy was being 
selected, off-property contaminated groundwater was being pumped in the South Phune 
area under Removal Action 3 by the South Plume Removal Action System. In 1993, this 
system was installed south of WUey Road and east of Paddys Run Road to stop the total 
uranium plume in this area from moviig any further to the south. Figure 3-1 identifies the 
four operational extraction wells: RW-1, RW-2, RW-3, and RW4. These extraction 
wells have successfully stopped further migration of the total uranium plume and have 
contributed to significantly reducing total uranium concentrations in the off-property 
portion of the plume. Furthermore, the South Phune Removal Action System is included 
as part of the final enhanced groundwater remedy design. 

Groundwater Monitoring Highlights for 1997 

Transition to IEMP 

Reporting under the IEMP combines all FEMP groundwater monitoring programs into a 
single program and ensures that groundwater monitoring efficiently supports the enhanced 
groundwater remedy. With the approval of the IEMP in July 1997, the following 
groundwater monitoring programs at the FEMP were incorporated under the IEMP: 

Radiological Environmental Monitoring (Private Well) Program 
RCRA Property Boundary Monitoring Program 
South Plume Removal Action Monitoring Program 
KC-2 Warehouse Well Monitoring Program. 

The key elements of the IEMP groundwater program design are described below: 

Sampling - Sample locations, frequency, and the constituents were selected to address 
operational assessment, restoration assessment, and compliance requirements. In * 

general, under the IEMP, more constituents are monitored (up to 50 groundwater 
FRL constituents, Table 2-1) and more well locations are monitored than under 
previous separate monitoring programs in order to monitor the enhanced groundwater 
remedy. Figure 3-2 shows a typical groundwater monitoring well at the FEMP. As 
part of the comprehensive IEMP groundwater monitoring program, 109 wells are 
monitored quarterly; 18 wells are monitored semi-annually; and one well is monitored 
annually for groundwater quality (Figure 3-3). In addition to water quality 
monitoring, 161 wells are monitored quarterly for groundwater elevations 
(Figure 34).  
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Groundwater. Mon1mrlng:Wells 

Figure 3-2 depicts a typical groundwater 
monitoring wellat the FEMP. The depth 0f.a. 
monitoring.wel1 andshe water-bearing zone 
into which it.extends:are denoted by the 
first'digit of the monitoring, well number. 
Monitoring wells extending:into the upper 
portion of the.sand and gravel of the Great 
Miami Aquifer.are denoted as Type 2 
monitoring wells: The Type 3 monitoring 
wells are.placed within the middle portion of 
the sand.and.gravel aquifer, and the.Type 4 
monitoring wells are installed.in the lower 
portion of the sand and gravel aquifer just 
above.the bedrock. A t  many locations,,a 
group.of two or more monitoring wells 
(cluster wells) of different depths are 
installed to sample different depths within 

' the aquifer. These wells are located. both on 
and off the FEMP property. They.range from 
35 to  250 feet (1.1 to  76 meters) in depth. 

Locking Cap and Padlock 

Protective Casing 

Ground Surface 

entering sandpack) 

(allows formation water 
to enter well, holds 
back sandpack) 

Sump (collects debris) 

Not Drawn to Scale 

I I 

Figure 3-2. Monitoring Well Diagram 

_- 
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Figure 3-3. fEMP Monitoring Wells for Groundwater Quafie 
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Figure 3-4. IEMP Monitonkg Well.. for Groundwater Elevation 
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Data Evaluation - The integrated data evaluation process focuses on looking at the data 
collected from all wells to determine: capture and restoration of the total uranium 
plume, capture and restoration of non-uranium FRL constituents, water quality 
conditions in the aquifer that indicate a need to modify the design and installation of 
restoration modules, and the impad of current groundwater restoration on the Paddys 
Run Road Site plume (a separate contaminant plume south of the FEMP property along 
Paddys Run Road resulting from independent industrial activities in the area). 

Reporting - The separate FEMP groundwater monitoring activities and associated 
reports (i.e., the semi-annual south plume removal action design monitoring evaluation 
program plan, system evaluation reports, RCRA annual reports, annual site 
environmental reports, and various other minor groundwater reports) are replaced by 
an annual integrated site environmental report and quarterly status reports. 

Status of Enhanced Groundwater Remedy Construction 

Significant portions of the enhanced groundwater remedy were completed in 1997. Two 
additional extraction wells, RW-6 and RW-7, were completed in the South Plume area to 
optimize the existing South Plume Removal Action System (Figure 3-1). Five groundwater 
re-injection wells (8, 9, 10, 11,  and 12) as shown in Figure 3-1 were installed on property 
along Willey Road, and a significant portion of the pipeline network to carry groundwater 
has been installed. Another extraction well, 22, was installed on property in the South 
Field area to enhance contaminant recovery (Figure 3-1). 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. When all three systems are on line 
with the existing South Plume Removal Action System, they will pump 3,500 gpm 
(13,250 L/min) from the aquifer and re-inject 1,000 gpm (3,785 L/min) for a net pumping 
rate of 2,500 gpm (9,462 L/min). 

_- 

Work continues on a 1,500 gpm (5,678 L/min) expansion of the advanced wastewater 
treatment facility. This expansion will add significant groundwater treatment capacity and 
will be used to provide treated groundwater for re-injection. When the expansion is 
completed, the total treatment capacity at the FEMP for extracted groundwater, storm 
water, and remediation wastewater will be 2,875 gpm (10,880 Wmin). 

Restoration Monitoring 

Restoration monitoring is discussed in the following subsections: 

South Plume Removal Action System Operation Summary 
Monitoring Results for Total Uranium 
Monitoring Results for Non-Uranium Constituents. 

South Plume Removal Action System Operational Summary 

As mentioned earlier during the discussion of selection and design of the groundwater 
remedy, a removal action was initiated in August 1993 in the South Plume area to halt 
further advance of the plume away from FEMP property. Five groundwater extraction 
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wells were installed in an east-west line just east of Paddys Run Road and south of Willey 
Road along the leading edge of the plume. Contaminated groundwater from the South 
Plume is pumped back on property where it is monitored and treated, as necessary to meet 
discharge limitations, before being pumped to the Great Miami River. 

- 

- 

Pumping at four of the five extraction wells in the South Plume Removal Action System 
continued during the groundwater remedy design and construction in 1997. The eastern 
most well of the five extraction wells was removed from service in December 1994 because 
operational data indicated that it was not needed to prevent further movement of the South 
Plume contamination. In addition to accomplishing the objective of halting further 
southward migration of the plume beyond the wells, the system removed 388.9 pounds 
(176.6 kg) of total uranium from the aquifer and pumped 2.8 billion gallons 
(1 1 billion liters) of groundwater by the end of 1997. The annual uranium removal 
performance data are shown in Figure 3-5. Additional data summarizing the operation of 
the South Plume Removal Action System for 1997 can be found in Appendix A, 
Attachment 1, of this report. 
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Figure 3-27. Pounds of Uranium Removed from the Great Miami Aquifer, f9934997 

The South Plume Removal Action System is evaluated quarterly to ensure that it continues 
to meet the primary objective of preventing the further 'southward movement of the plume. 
The evaluation is done by collecting and mapping groundwater quality data and 
groundwater elevation data, and then analyzing the results. Concentration maps were 
developed from analytical data and compared with groundwater elevation maps depicting 
the location of the capture zone. Based on analysis of this data, the South Plume Removal 
Action System continues to meet the primary objective of the removal action in that 
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southward movement of the total uranium plume, beyond the extraction wells, has not been 
detected. 

A secondary objective of the South Plqne Removal Action System is to ensure that the 
pumping action of the system does not adversely impact the Paddys Run Road Site Plume 
immediately south of the extraction wells. This plume is a result of separate industrial 
activities along Paddys Run Road that is not associated with the FEMP. Based on 
groundwater results from around the Paddys Run Road Site, it can be concluded that the 
South Plume Removal Action System is not adversely impacting the Paddys Run Road Site 
plume. 

Additional data to support the interpretations made here can be found in Appendix A, 
Attachments 2 and 3, of this report. 

Monitoring Results for Total Uranium 

Although there are 50 groundwater FRLs, total uranium is the primary FRL constituent 
because it is the most prevalent site contaminant and has impacted the largest area of the 
aquifer. For this reason, beginning in late 1996 and continuing into the first quarter 
of 1997, an extensive groundwater sampling program was conducted in support of 
groundwater remedial design to refine the definition of the vertical and lateral extent of the 
total uranium plume in the South Field and South Plume areas. A "direct push" sampling 
system (Geoprobe@) was used which allowed for collection of groundwater samples at 
specified intervals to obtain vertical profile information on total uranium concentrations. 
The additional data gathered from the 19 locations sampled was used to finalize the design 
of the enhanced groundwater remedy discussed above. The sampling results were 
presented in detail in the Baseline Remedial Strategy Report. 

Figure 3-6 shows the extent of the total uranium plume in the aquifer at the end of 1997 
and the groundwater flow directions in the aquifer. The shaded areas represent the total 
uranium plume which is above the 20 microgram per liter (pg/L) or 13.5 picoCuries per 
liter @Ci/L) FRL for total uranium in groundwater. Figure 3-6 also shows that the total 
uranium concentrations greater than the FRL, are within the 10-year, uranium-based 
restoration footprint. The actual observed capture zone resulting from pumping at the 
South Plume Removal Action System is also depicted in Figure 3-6 to show that the main 
portion of the South Plume is being captured by the existing system and that further 
movement of uranium to the south is being prevented by the system. 

Groundwater sample data collected during the third and fourth quarters of 1997 in the 
South Field and South Plume areas (areas B, D, and E in Figure 3-3) indicate that the total 
uranium plume in the southern half'of the South Field area and in the South Plume area has 
not significantly changed in size or concentration since the data acquired in support of the 
enhanced groundwater remedy design, as finalized in the Baseline Remedial Strategy 
Report. 
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Figure 3-6. Total Uranium Plume in the AquHer with Concentrations Greater than 20 pgA at the End of 1997 
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The northern half of the South Field Plume was also sampled during the third and fourth 
quarters of 1997, and as in the southern portion of the plume, no significant changes in 
concentration or plume size were noted. 

Groundwater was sampled for the first time since 1993 in the waste pit area 
(waste storage area) and in the Plant 6 area during the fourth quarter of 1997 to track water 
quality conditions and determine if changes to the enhanced groundwater remedy design 
were needed. While the total uranium plume in the Plant 6 area has not significantly 
changed since sampling began in 1993, the total uranium plume in the waste pit area has 
increased and has moved eastward slightly from the 1993 plume location. The enhanced 
groundwater remedy, including 10 extraction wells in the waste pit area and two extraction 
wells in the Plant 6 area, is scheduled to begin operation after soil remediation is complete 
in these areas. 

Groundwater monitoring for total uranium and other constituents of concern under the 
IEMP will continue in these areas, and results will be presented and discussed in future 
IEMP quarterly status reports and annual integrated site environmental reports. 

Additional data on the total uranium plumes can be found in Appendix A, Attachment 2, of 
this report. 

Monitoring Results for Non-Uranium Constituents 

Although the enhanced groundwater remedy was primarily designed to remediate uranium 
from groundwater, other FRL, constituents (Table 2-1) which occur above their respective 
FRLs are being addressed by the enhanced groundwater remedy. Because FRL 
constituents move at different rates in groundwater, the FEMP also monitors these other 
constituents to see where they exceed the FRL and to see if any of the locations with FRL 
exceedances fall outside the 10-year, uranium-based restoration footprint. 

Table 3-1 summarizes the results of monitoring for non-uranium FRL constituents, and 
Figure 3-7 identifies the locations of the wells that had FRL exceedances. Included in the 
table for each FRL constituent are the number of wells with 1997 FRL exceedances, the 
number of wells with FRL exceedances outside the 10-year, uranium-based restoration 
footprint, and the range of 1997 data above the FRL from wells inside or outside the 
10-year, uranium-based restoration footprint. 

During 1997, FRL exceedances were observed for 11 FRL constituents at 29 monitoring 
well locations, as shown in Figure 3-7. All these exceedances are within the 
10-year, uranium-based restoration footprint and are expected to be addressed by the 
enhanced groundwater remedy, except exceedances for zinc, manganese, lead, cadmium, 
and chromium at various monitoring well locations along the property boundary 
(Figure 3-7). No plumes for these constituents at these locations were identified in the 
extensive groundwater characterization efforts evaluated as part of the Operable Unit 5 RI 
Report. These constituents with FRL exceedances at the well locations outside the 
10-year, uranium-based restoration footprint were further evaluated to see if they were 
random events or if they were persistent according to criteria discussed in Appendix A, 
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TABLE 3-1 
NON-URANIUM CONSTITUENTS WITH 1997 RESULTS ABOVE FINAL REMEDIATION LEVELS 

Number of Wells Exceeding FRL Range of 1997 Data Inside 1 0-Year, Range of 1997 Data Outside 
Number of Wells Outside 1 0-Year, Uranium-Based Uranium-Based Restoration Footprint 1 0-Year, Uranium-Based 

Constituent Exceeding FRL Restoration Footprint GW FRL above FRLa Restoration Footprint above FRLa 

lnorganics (mg/L) (mg/L) (mg/L) 

Antimony 1 0 0.006 0.01 96 NA 

Boron 1 0 0.33 0.467 to 1.14 NA 

Cadmium 1 1 0.014 NA 0.0147 

Chromium 13 1 0.022 0.023 to 0.21 2 0.0362 

Lead 5 1 0.01 5 0.01 59 to 0.0636 0.028 

Manganese 12 4b 0.9 0.91 7 to 2.93 0.956 to 2.86 

Molybdenum 1 0 0.1 0.69 NA 

Nickel 1 0 0.1 0.103 to 0.252 NA 

NitratdNitrite 1 0 11 36 NA 

Zinc 18 5 0.02 1 0.0331 to 3.78 0.0298 to 0.0476 

Radionuclides (pCilL) (pCilL) @Ci/L) 

Technetium-99 1 0 94 1207.77 NA 

aNA = not applicable 
bManganese exceedances were determined to be persistent at three of the four monitoring wells (2426, 2430, and 2431) that had FRL exceedances in 1997. 
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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 report. 

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 well 
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 incorporated 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 
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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 ig 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 1995 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 followingwaste 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. 
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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. 

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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Figure 3-8. On-Site Disposal Faciliw Footprint and Monitoring Well Locations 
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TABLE 3-2 

CHRONOLOGICAL SUMMARY OF AQUIFER RESTORATION ACTIVITIES 

Date Activity Reporting Documenf 

1988 Determine the Scope 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 

Design and Construct a Svstem to Clean UP the Aauifer 

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 (e.g., number of 
wells, pumping rates, well locations, etc.) 

Develop a plan to monitor progress of the clean up 

1996 

Develop operational strategy for the aquifer system 

1997-1 998 Start-up the Svstems to Clean UP the Aauifer 

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

South Field (Phase 1) 81 South Plume'Owimization 

Remedial Investigation Report for Operable 
Unit 5 (1 995) 

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 (1 996) 

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

Baseline Remedial Strategy Report, Remedial 
Design for Aquifer Restoration flask 1) (1997) 

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-UD Monitoring Plan for the South Field . Modules, which arescheduled to begin operation in 1998 Extraction and So& Plume Optimization 

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

1997-1998 Operation of the systems to clean UD the Aauifer 

Modules (1 998) 

Relnjection Demonstration Test Plan (1 997) 

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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Surface Water and Treated Effluent Pathway 

This chapter presents the 1997 monitoring activities and 
results for surface water, treated effluent, and sediment 
to determine the effects of remediation activities on the 
surface water pathway. 

In general, low levels of contaminants enter the surface 
water pathway at the FEMP by two primary 
mechanisms: treated effluent that is monitored as it is 
discharged to the Great Miami River, and through 
uncontrolled runoff entering the site's drainages from 
areas of the site containing low levels of soil 
contamination. Recognizing that these discharges will 
continue throughout remediation, the FEMP continues to 
place emphasis on monitoring this exposure pathway. 
Through expansion of the site's wastewater treatment 
capabilities and through strict implementation of the 
site's runoff and sediment controls, the FEMP strives to 
minimize its impact on the surface water pathway. 

- 
Summary of Surface Water and Treated 
Effluent Pathway 

The sources of treated effluent include groundwater extracted from the aquifer, 
controlled runoff from the waste storage area and former production area, process 
wastewaters (e.g., Boiler Plant and decontamination wastewater), and effluent from the 
Sewage Treatment Plant. Controlled runoff and process wastewater are routed to one 
of the designated site water treatment facilities, treated, and then discharged through 
the effluent line to the Great Miami River (Figure 4-1). 

The volume and flow rate of uncontrolled runoff is dependent upon the amount of 
precipitation within any given period of time. Monthly precipitation totals for 1997 
are shown in Figure 1-10 in Chapter One. Figure 4-1 shows the site's natural 
drainage features and defines the areas from which runoff is either controlled or 
uncontrolled. The site's natural surface water drainages include several tributaries to 
Paddys Run (e.g., Pilot Plant Drainage Ditch, Storm Sewer Outfall Ditch, etc.) and 
the northeast drainage. The arrows on this figure indicate the general flow direction 
of uncontrolled runoff which is determined from the site's topography. Uncontrolled 
runoff from the FEW leaves the property via two drainage pathways, Paddys Run 
and the northeast drainage. 
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Figure 44. Controlled Runoff Delineation and Uncontrolled Runoff Flow Directions 
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Remediation Activities Affecting Surface Water 
Pathway 

Activities associated with remediation in 1997 that potentially affect the surface water 
pathway included: 

Construction of the on-site disposal facility, on-site disposal facility leachate 
conveyance system, north railyard complex, new north access road, waste haul road, 
and numerous storm water sediment basins 

Installation of the pipelines for the Groundwater Re-Injection Demonstration Project 
and South Field Extraction System 

Stabilization activities on the bank of Paddys Run near K-65 Silos 1 and 2 

Excavation and construction activities associated with the remediation of the southern 
waste units 

Remediation of soil in Area 1, Phase I, located on the northeastern portion of the site 

Diversion of parking lot storm water to the Storm Sewer Outfall Ditch. 

To minimize the effects of remediation on the environment, engineered and administrative 
controls are used at the F E W  to reduce the amount of sediment entering the surface water 
drainages during rainfall events. As water flows over soil, contaminants typically move 
with the water either by behg adsorbed to sediment eroded from the land surface or 
dissolved in the water itself. The chosen sediment control method varies based on the 
contaminants expected during excavation, the topography of the area, and the size and 
duration of the excavation. 

Engineered controls can include the construction of sedimentation basins (lined or unlined), 
silt fences, check dams, and permanent or temporary seeding. Diversion ditches are also 
constructed as an engineered control to divert clean water from upgradient areas away from 
areas of remediation. Ditches are also sometimes lined with riprap and/or synthetic liners 
to control erosion. In areas where remediation activities may expose contaminated 
materials (e.g., the southern waste units), contaminated runoff is collected in lined basins 
and routed for treatment at one of the site's wastewater treatment facilities. Administrative 
controls include limiting the duration of open excavations, as well as routinely inspecting 
each of the engineered controls constructed at the FEMP. 

. 

Each remediation project is responsible for constructing the engineered control structures 
required under their remedial design. All engineered sediment and surface water controls 
are inspected at least once a week and within 24 hours of any rain event measuring greater 
than 0.5 inch (1.3 cm) of rain in a 24-hour period. Discharge points for uncontrolled 
runoff to Paddys Run are also inspected periodically to assess the effectiveness of 
upgradient controls in preventing significant impacts to Paddys Run. Minor problems 
(e.g., silt fence requiring repairs, reseeding of eroded areas, etc.) were identified in 1997 - 
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during these inspections. The problems identified were communicated to the responsible 
individual for implementation of corrective action. No measurable impacts from these 
problems were detected through the IEMP surface water, treated effluent, and sediment 
monitoring programs. 

During 1997, numerous engineered controls were installed to protect surface water 
drainages downgradient of remediation activities. Nine basins were installed at various 
locations around the FEMP including the northeastern portion of the F E W ,  southeast of 
the Silos, east of the waste pit area, and west of the new north railyard. Construction of a 
series of diversion ditches and sedimentation basins was initiated in the fall of 1997 to 
provide storm water control during remediation of the southern waste units. At a 
minimum, silt fencing was installed to control erosion at all excavation and construction 
projects. Temporary seeding was completed for those areas where final grading was 
postponed pending completion of other portions of a project. 

Surface Water, Treated Effluent, and Sediment 
Highlights for 1997 

Surface water, treated effluent, and sediment are sampled to determine the effect of the 
FEMP's remediation activities on the environment. Surface water is sampled at several 
locations in the site's drainages and analyzed for various radiological and non-radiological 
constituents. Treated effluent is sampled prior to discharge into the Great Miami River. 
Sediment is sampled in the major site drainages (i.e., Paddys Run and Storm Sewer Outfall 
Ditch) and in the Great Miami River for radiological constituents. 

Transition to IEMP 

Historically, surface water and treated effluent sampling has been conducted under three 
separate programs, each designed to meet the requirements of a unique regulatory driver, 
with a distinct technical focus and reporting requirement. These three programs were 
defined in the Fernald Site Environmental Monitoring Plan (FERMCO 1995), NPDES 
permit, and FFCA, respectively. With approval of the IEMP in July 1997, these programs 
were integrated into a single monitoring program providing a comprehensive assessment of 
the site's impact on the surface water pathway. 

The IEMP sediment sampling program largely reflects a continuation of the FEMP's 
sediment sampling program conducted prior to development of the IEMP. This includes an 
annual sampling program with data reported through annual integrated site environmental 
reports. 
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The key elements of the surface water and treated effluent program design are described 
below: 

e 

Sampling - Sample locations, frequency, and constituents were selected to address 
both the prescriptive requirements of the NPDES permit, FFCA, and Operable Unit 5 
Record of Decision, and to provide a comprehensive assessment of surface water 
quality at 19 key locations in on-site drainages and off property in the Great Miami 
River. Prior to implementation of the IEMP, primarily total uranium and NPDES 
constituents were monitored. With the IEMP sampling program, surface water is 
monitored for up to 55 FRL constituents (Table 2-1) and 3 1 benchmark toxicity value 
@TV) constituents. 

Data Evaluation - The integrated data evaluation process focuses on tracking and 
evaluating data compared with background and historical ranges, FRLs, BTVs, and 
NPDES limits. This information is used to assess impacts to surface water due to site 
remediation activities affecting uncontrolled runoff or treated effluent. The assessment 
includes identifying the potential for impacts from surface water to the groundwater in 
the underlying Great Miami Aquifer. The ongoing data evaluation is designed to 
support remedial action decision making by providing timely feedback to the 
remediation project organizations on the effectiveness of storm water runoff controls 
and treatment processes. 

Reporting - Prior to implementation of the IEMP, surface water and treated effluent 
reporting requirements consisted of quarterly FFCA reports, monthly NPDES reports, 
and annual site environmental reports. These surface water and treated effluent 
reporting requirements were combined into quarterly status reports and annual 
integrated site environmental reports. The FFCA surface water and treated effluent 
requirements were reported for the entire year of 1997 in the FFCA quarterly reports; 
however, beginning in 1998, the surface water and treated effluent results will not be 
reported in the FFCA quarterly reports but will be reported in annual integrated site 
environmental reports and the quarterly status reports. The monthly discharge 
monitoring reports required by the NPDES permit will continue to be submitted 
separately as scheduled. 

Data from samples collected under the IEMP are used to fulfill both compliance monitoring 
and surveillance monitoring functions. Compliance monitoring includes sampling at storm 
water and treated effluent discharge points into the surface water and is conducted to 
comply with provisions in the NPDES permit, including the Storm Water Pollution 
Prevention Plan and the FFCA. Surveillance monitoring results of the IEMP surface water 
and treated effluent program are used to assess the collective effectiveness of site storm 
water controls and wastewater treatment processes in preventing unacceptable impacts to 
the surface water and groundwater pathways. The data are routinely evaluated to identify 
any unacceptable trends and to trigger corrective actions when needed to enme protection 
of these critical environmental pathways. Surface water and treated effluent sample 
locations for pre-IEMP and IEMP,are identified in Figures 4-2 and 4-3, respectively. 
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Figure 4-2. Pre-IEMP Surface Water and Treated Effluent Sample Locations 
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Surveillance Monitoring 

Data resulting from 1997 sampling efforts were evaluated to provide surveillance 
monitoring of the remediation activities. "h@ evaluation showed that during 1997 
there were no exceedances of the surface water total uranium FRL detected in any of 
the surface water and treated effluent samples. There were, however, nine 
non-uranium FRL exceedances and 11 BTV non-uranium exceedances detected. These 
exceedances are summarized in Table 4-1. In general, these exceedances were sporadic 
in nature and do not indicate any significant impacts to the environment or operational 
problems with the site's storm water and sediment control systems. The persistent 
aluminum BTV exceedances are due to the background aluminum concentrations in 
Paddys Run and the Great Miami River being above the BTV for this constituent and is 
not necessarily the result of FEW operations. 

.- 

Even with the FEMP's strict implementation of storm water and sediment controls, these 
types of occasional, sporadic FRL and BTV exceedances can be expected to occur until 
final remediation of contaminated source areas (soils and sediments) are complete. The 
EMP sampling program will continue to evaluate FRL and BTV exceedances for 
persistence and to identify any increasing trends in the data through final remediation. 
This information will be used to provide feedback to the remediation projects on the 
collective effectiveness of their storm water and sediment controls. 

Additional details of the FRL and BTV exceedances are presented in Appendix B, 
Attachment 1, of this report. 

TABLE 4-1 
CONSTITUENTS WITH 1997 RESULTS ABOVE FRLs OR BTVs 

Number of Number of 
Locations Locations Range of Range of 
Exceeding Exceeding 1997 Data 1997 Data 

Constituent FRL" BTV FRL' BTV aboveFRL' above BTV 
General Chemistry 
Ammonia 
Inorganics 
Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 

Copper 
Lead 
Manganese 
MerCUry 
Silver 
Zinc 
Semivolatile organics 
Bis(2~thylhexyl) 

NA 

NA 
0 
3 
1 
4 
6 
3 
2 
1 
0 
2 

1 

1 

11 
2 
0 

1 
4 
2 
0 
8 
1 
1 
1 

1 

(Wu 
N A  

NA 
1 00 

0.0012 
0.0098 
0.01 0 
0.01 2 
0.01 0 

1.5 
0.00020 
0.0050 
0.1 1 

W U  
8.4 

(rnglU 
1 

0.087 
0.145 
0.15 

0.0035 
0.01 1 
0.034 
0.030 
0.098 

0.00020 
0.001 3 
0.28 

W U  
8.4 

w u  
NA 

NA 
NA 
0.001 6 to 0.0076 
0.01 05 
0.0207 to 0.181 
0.0144 to 0.269 
0.0149 to 0.0259 
1.57 to 9.69 
0.0004 
NA 
0.201 to 0.366 

23 
W U  

(WU 
1.73 

0.102 to 161 
0.1 6 to 0.284 
NA 
0.01 05 
0.0207 to 0.181 
0.0448 to 0.269 
NA 
0.106 to 9.69 
0.0004 
0.0014 
0.32 to 0.366 

23 
w 

phthalate . 
'NA - not applicable 
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The following two key sample locations represent points where surface water or treated 
effluent leave the site: 

Paddys Run at the property boundary (Willey Road) sample location SWP-03 (formerly 
referred to as location W7 in past site environmental reports) 

Parshall Flume (PF 4001) located at the entry point of the effluent line leading to the 
Great Miami River. 

Evaluation of the data from these locations is especially important because it represents 
points beyond which direct exposure to the public is possible. 

The annual average total uranium concentration in Paddys Run at Willey Road for the 
period 1985 through 1997 is shown in Figure 4-4. This figure illustrates the decrease of 
the total uranium concentration in Paddys Run from 1986 following completion of the 
Storm Water Retention Basin; the basin collects contaminated stom water from the former 
production area. 

Note: The surface water FRL for total uranium is 530 pg/L and the surface water BTV is 890 pgR. 
120 

100 

- 80 
d 
a 

3 60 

ra 

C 
0 

Y 

C 
C 

C 
8 
0” 40 

20 

0 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Date (year) 

Figure 44. Annual Average Total Uranium Concentrations in Paddys Run at Mlley Road 
.- (SWP43YW7” Sample Location, 1985-1997 

080088 *., 
~ - - - 

\ s t ; \  

1997 Integrated Site Environmental Report 71 



_- 

Chapter Four May 7998 

Figure 4-5 shows the total uranium concentrations in Paddys Run at Willey Road for 1997. 
An elevated total uranium concentration detected on June 4, 1997, at this sample location 
was due to a storm-water related overflow of the Storm Water Retention Basin. The total 
uranium concentration, although elevated from previous sampling events, was still below 
both the surface water FRL (530 pg/L [358 pCi/L]) and groundwater FRL 
(20 pg/L [13.5 pCi/L]). 
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Figure 4-5. 1997 Total Uranium Concentrations in Paddys Run at wi/ey Road ( S W P 4 3 M )  Sample 
Location 

Total uranium concentrations from the Parshall Flume (PF 4001) were also well below the 
associated total uranium FRL and are discussed in more detail in the compliance 
monitoring section. 

Evaluation of surface water data is also performed to provide an ongoing assessment of the 
potential for cross-media impacts from surface water to the underlying Great Miami 
Aquifer. To provide this assessment, sample locations were selected to evaluate 
contaminant concentrations in surface water just upstream or within those areas where site 
drainages have eroded through the protective glacial overburden. These sample locations 
are SWP-02, SWD-02, and SWRB 4002. In areas where the overburden is absent, a direct 
pathway exists for contaminants to reach the aquifer. This contaminant pathway to the 
aquifer was considered in the design of the enhanced groundwater remedy and includes 
placing groundwater extraction wells downgradient of these areas where direct infiltration 
occurs to mitigate any potential cross-media impacts. 
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During 1997, total uranium in surface water samples exceeded the groundwater FRL at the 
selected locations; however, the exceedances were not persistent, Table 4-2 summarizes 
these exceedances. Based on the limited duration of these exceedances, it is not likely that 
there were any significant cross-media impacts to the Great Miami Aquifer. Data will 
continue to be collected at these sensitive areas under the IEMP to address the cross-media 
concern. Additional details concerning the cross-media impacts are provided in 
Appendix B, Attachment 1, of this report. 

TABLE 4-2 
EVALUATION OF 1997 TOTAL URANIUM GROUNDWATER 

FRL EXCEEDANCES FOR CROSS-MEDIA IMPACTSa 

.- 

MaximumTotal 
Number of Number of Uranium Result 

Exceedances Samples WdL) 
SWP-02 1 4 37 
SWD-02 2 5 73 
Overflow of 1 1 314 
Storm Water Retention 

'Groundwater total uranium FRL is 20 pg/L. 
bOverflows from the Storm Water Retention Basin are rare (i.e., only one overflow of the Storm Water 
Retention Basin occurred in 1997). 

Data are also evaluated to determine the impact of soil erosion on surface water. During 
the summer of 1997, it was discovered that erosion of the streambank in Paddys Run west 
of the K-65 Silos had resulted in approximately 1,700 ft3 (48 m3) of soil, trees, and metal 
debris falling into the streambed. In the fall of 1997, the Paddys Run Embankment 
Stabilization Project was initiated to construct erosion prevention measures on the eastern 
bank of Paddys Run, directly west of K-65 Silos 1 and 2, and to remove contaminated soil 
and debris that had fallen into Paddys Run. The collapsed soil and debris contained 
elevated levels of radionuclides; however, based on the 1997 sampling results, no impact to 
surface water or sediment downstream of the debris was observed. 

Compliance Monitoring 

FFCA and Operable Unit 5 Record of Decision Compliance 

The FEMP is required to monitor treated effluent discharges at the Parshall Flume 
(PF 4001) for the mass of total uranium discharged and the total uranium concentration. 
These requirements are encompassed under the FFCA and the Operable Unit 5 Record of 
Decision. The Operable Unit 5 Record of Decision requires treatment of effluent so that 
the mass of total uranium discharged to the Great Miami River through the Parshall Flume 
does not exceed 600 pounds (272 kg) per year. The Operable Unit 5 Record of Decision 
also requires that as of January 1, 1998, the monthly average total uranium concentration in 
the effluent must be at or below 20 pg/L. 
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The regulatory agencies allow the FEMP to discharge water from the Storm Water 
Retention Basin directly to the Great Miami River during periods of heavy precipitation to 
minimize the possibility of overflowing the Storm Water Retention Basin. These allowable 
"significant precipitation" bypasses are necessary to provide relief during those times when 
the volume of storm water has the potential to exceed retention and treatment capacities. 
To comply with the 20 pg/L limit during these types of bypasses, the FEMP is allowed to 
deduct the concentration of uranium from the monthly average calculation for up to 
10 significant precipitation bypass days per year. The mass of total uranium discharged 
during these 10 days per year is still counted in the total discharge mass to ensure the 
600 pound per year discharge limit is not exceeded. Additionally, the concentration of 
these bypasses can not be such that they would cause an exceedance of the surface water 
total uranium FRL (530 pg/L) outside the mixing zone in the Great Miami River (Le., the 
point where discharged water is completely mixed with water in the Great Miami River). 

In addition to "significant precipitation" related bypasses, the FEMP is also allowed to 
bypass water from treatment during certain scheduled wastewater treatment plant 
maintenance activities. These maintenance bypasses must be preapproved by the regulatory 
agencies. The mass of total uranium discharged during these maintenance bypasses is 
added to the annual calculation to determine compliance with the 600 pound discharge 
limit. The total uranium concentration in the discharge is not added to the 20 pg/L 
concentration limit; however, the bypasses can not cause an exceedance of the surface water 
total uranium FRL in the Great Miami River. 

The 600 pound annual limit for total uranium discharges was effective with approval of the 
Operable Unit 5 Record of Decision in 1996. Figure 4-6 shows that the total cumulative 
mass of total uranium discharged to the Great Miami River for 1997 (126 pounds [57.2 kg]) 
is well below the 600 pound annual limit. The 20 pg/L monthly discharge limit does not 
become effective until January 1, 1998; however, during 1997, the FEMP monitored total 
uranium concentrations to determine compliance with the future limit. Figure 4-7 shows 
that the FEMP complied with the future limit for the entire year, ahead of the effective date 
for the limit. Table 4-3 shows a summary of the treatment bypass events during 1997. 
Appendix B, Attachment 1, of this report provides more detail on the bypass days deleted 
from the monthly average calculation to determine compliance with the 20 pg/L limit. 

TABLE 4-3 
1997 STORM WATER TREATMENT BYPASS EVENTS 

_- 

Total Uranium 
Total Cumulative Discharged to 

Duration No. of No. of Great Miami River 
Bypass Days (hours) Bypass Days Bypass Days (pounds) (k@ 
Significant Precipitation-Related 
January 27 to January 28 22.5 1 1 2.71 1.23 
March 2 to March 4 57.5 2 3 10.1 4.59 
June 1 to June 3 71 .O 3 6 7.24 3.29 
June 8 to June 10 48.75 . 2 8 4.55 2.07 
Maintenance-Related 
August 18 td August 20 60.5 3 3 10.4 4.72 
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NPDES Permit Compliance 

Compliance sampling, consisting of sampling uncontrolled runoff and treated effluent 
discharges from the FEMP, is regulated under the state-administrated NPDES program and 
remains unchanged with implementation of the IEMP. The current permit became effective 
November 1, 1995, and expires on March 3 1, 1998. The permit specifies discharge and 
sample requirements, as well as discharge limits for several chemical constituents. NPDES 
sample locations are shown on Figures 4-2 and 4-3. 

Sampling to support the renewal of the NPDES permit was accomplished in 1997. The 
data collected during this sampling effort were submitted with the NPDES permit renewal 
application on September 22, 1997. The submittal of the application allows the FEMP to 
continue to abide by the terms of the expired permit until approval of the permit application 
by the OEPA. 

Wastewater and uncontrolled runoff discharges from the FEMP were in compliance with 
the current permit requirements 99.8 percent of the time during 1997. Of the 2,274 
monitoring results reported to OEPA during the year, only five were not within the 
discharge limits specified by the permit. Three violations occurred at the Parshall Plume 
(PF 4001) which discharges to the Great Miami River. The remaining violations occurred 
at an internal location monitoring treated effluent from the Sewage Treatment Plant 
(STP 4601). All of the violations resulted from exceedances of the total suspended solid 
limits. All non-compliant conditions were reported to OEPA, as required by the NPDES 
permit. All required data were successfully obtained. The only effluent limitation 
stipulated at the four uncontrolled storm water runoff monitoring locations is for pH, for 
which the FEMP demonstrated compliance 100 percent of the time. 

Uranium Discharges in Surface Water and Treated Effluent 

As identified in Figure 4-6, 126 pounds (57.2 kg) of total uranium in treated effluent were 
discharged to the Great Miami River through the Parshall Flume (PF 4001) in 1997. In 
addition to the treated effluent, uncontrolled runoff is also contributing to the amount of 
total uranium entering the environment. It is estimated that 6.3 pounds (2.9 kg) of total 
uranium is discharged to the environment through uncontrolled runoff with every inch 
(2.54 cm) of rain. During 1997,40.11 inches (101.9 cm) of precipitation fell at the 
FEMP; therefore, it is estimated that approximately 252 pounds (1 14 kg) of total uranium 
entered the environment through uncontrolled runoff. In addition to this calculated total 
uranium discharge to the environment, 3.46 pounds (1.57 kg) of total uranium were 
discharged to Paddys Run during an overflow of the Storm Water Retention Basin due to 
excessive amounts of precipitation on June 1, 1997. The total for the year for both 
controlled treated effluent discharges and uncontrolled runoff is 378 pounds (172 kg). This 
total represents a continued reduction in the pounds of total uranium being discharged to 
the environment, as presented graphically in Figure 4-8. 
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Figure 4-8. Total Uranium Discharged from the FEMP, 1993-1997 

Sediment Monitoring 

Sediment is a secondary exposure pathway and is monitored annually to assess the impact 
of remediation activities on sediments deposited along surface water drainages. Sediment is 
collected at strategic locations to ensure that the most recently deposited sediment is 
collected. 

Sediment samples were collected in late June and early July at 20 locations along Paddys 
Run, the Storm Sewer Outfall Ditch, and the Great Miami River (Figure 4-9). Samples 
collected at each location were analyzed for total uranium. All samples collected from the 
Storm Sewer Outfall Ditch, Paddys Run north of the outfall ditch, and from the Paddys 
Run background location were also analyzed for radium-226 and isotopic thorium. Also, 
one location south of the Great Miami River effluent line and one location on Paddys Run 
south of the Storm Sewer Outfall Ditch were sampled and analyzed for radium-226 and 
isotopic thorium. Figure 4-9 illustrates specific sample locations that are summarized 
below: 

Storm Sewer Outfall Ditch: five samples collected along the Storm Sewer Outfall 
Ditch from Paddys Run to immediately south of the Storm Water Retention 
Basin (D1 through D5) 

000094 
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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 
(PS1 through PS5), and one background sample collected north of the site (Pl) 

Great Miami River: one sample collected north of the effluent line mackground 
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 @Ci/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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Air Pathway 

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 plants roots. 

As d i s ~ ~ ~ ~ e d  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 (i. e., 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: 

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

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 

Demolition activities associated with the completion of decontamination and 
dismantlement of Plant 1 and the ongoing decontamination and dismantlement of 
the Thorium/Plant 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; futatives; 
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. 
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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 
con taminants 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 the air pathway. This process has been 

~~ 
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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 (Le., 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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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 IEW. 
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-1 1, 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-1 1 and AMs-13) will be operated by the OEPA in 1998 to support its oversight 
role at the FEMP. 

i , . < ' J . , * k  

1997 Integrated Site Environmental Report 84 



May 1998 . Chapter Five 

.- 

5.2 KM) 
4ORG ro 

t 

AMS- I t  METEOROLOGICAL,^ - 
,/' \TOWER e-1 

I 

1 
I 

I 
I 

AMs-9B @ 
(REMOVE 

4 f ' (4.5 ROSS, KM) OHIO 

AMs-9 i 
, 
AMs-14 

2.8 M I  

AMs-3 4 

/J I I 

3 
AMs-29 I 

/ 
I 
I 
I 

- Figunp 5-1. IEMP Radiologkal AIr Monitoring Progmm 

1997 Integrated Site Environmental Report 85 



1 R47O 
Chapter Five May 1998 

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. 

-i' 
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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/m3) (pci/m’) (,udm3) bdm3) 
Fenceline Locations 
Minimum O.OE +00 O.OE + 00 7.1 7.2 
Maxi m um 1.2E-03 9.4E-04 159 66 
Background locations 
Minimum O.OE +00 O.OE + 00 17 NS 
Maxi mum 1.1E-04 6.2E-05 79 NS 
Onsite locations 
Minimum O.OE +00 O.OE +00 15 16 
Maximum 8.5E-04 2.2E-03 84 102 
Offsite Locations 
Minimum O.OE +00 O.OE +00 NS NS 
Maximum 7.1 E-05 2.2E-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. Q40B410$’ 

1997 Integrated Site Environmental Report 87 



Chapter Five ay 1998 

Summary of Project-Specific Air Monitoring 

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 
Thorium/Plant 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, 
ThoriudPlant 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 T h o r i d l a n t  9 Complex have, to date, 

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. 

verified that negligible amounts of radionuclide contaminants were released while 1- 

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. 
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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 &crease more near the ground. 

The F E W  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-specific project activities that could produce radon. Also, the FFA 

~ Q ~ l ~ ~  
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requires routine reporting of data from nine continuous radon monitors (collected in hourly 
intervals and summarized as daily averages). The FFA also requires the continuous 
measurement (collected in five-minute intervals) of radon concentrations in the head space 
of the K-65 Silos. 

Alpha Track-Etch Detectors 

\ 
Alpha track-etch detectors (radon cups) are used when monitoring requirements pertain to 
annual limits because they consider data over long periods of time and provide an overall 
average concentration. The detectors are placed at many locations and gather both 
site-specific and background information regarding the dispersion of radon. Currently, 
there are approximately 62 locations, with two to three detectors placed at each location. 
Most of the detectors are placed within the immediate vicinity of the K-65 Silos 
(24 locations) and at the FEMP fenceline (22 locations). Additionally, data are collected at 
other onsite locations, three local residences, and nine background locations. 

During 1997, radon cups were analyzed over two six-month periods. Results from the 
fenceline and off-property locations were compared to the annual average limit of 
3.0 pCiL above background. Data from fenceline and off-property locations were within 
historical ranges and well below the DOE limit of 3.0 pCi/L above background. The 
annual range of concentrations at the fenceline was 0.2 f 0.1 pCi/L to 1.0 f 0.2 pCi/L. 
The annual range for background radon concentrations was 0.1 f 0.1 pCiL to 
0.2 f 0.2 pCi/L. In addition, other off-property locations had an annual range between 
0.3 f 0.2 pCi/L and 0.4 f 0.2 pCi/L. 

Concentrations at on-property locations along the K-65 exclusion fence ranged between 
0.7 f 0.2 pCi/L and 3.5 f 0.8 pCi/L; the K-65 Silos dome locations ranged between 
3.8 f 0.7 pCi/L and 18.0 f 1.6 pWL with the maximum concentration recorded at 
Silo 2. The maximum values recorded on property remain below the DOE limit of 
30 pCilL annual average, for any one location. 

. 

Table 5-2 presents minimum and maximum radon concentrations at alpha track-etch cup 
monitoring locations for 1997 and 1996. Appendix C, Attachment 2, of this report 
contains the environmental radon data collected during 1997 using alpha track-etch cups. 
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TABLE 5-2 
RADON MONITORING -ALPHA TRACK-ETCH CUPS, 

' 

SUMMARY CONCENTRATIONS FOR 1997 

Radon Concentration f Precisiona (DCVL) 
1997 Location 1996 Location 

Location Average Averageb 
K-65 Silos 1 & 2 Exclusion Fence Locations 
Minimum 0.7 f 0.2 1.2 f 0.4 
Maximum 3.5 f 0.8 3.9 f 1.1 
K-65 Silos 1 & 2 Dome Locations 
Minimum 3.8 f 0.7 4.1 f 1.5 
Maximum 18.0 f 1.6 27.6 f 14.9 
Fenceline Locations 

0.6 f 0.2 Minimum 0.2 f 0.1 
Maximum 1.0 + 0.2 1.0 f 0.2 
Background Locations 
Minimum ' 0.1 f 0.1 0.5 f 0.1 
Maximum 0.2 f 0.2 0.9 f 0.5 
Other Onsite Locations 
Minimum 0.2 f 0.1 0.6 f 0.3 
Maximum 0.4 f 0.1 2.2 f 0.3 
Other Offsite Locations 
Minimum 0.3 f 0.2 0.8 f 0.5 

1.0 f 0.4 Maximum 0.4 + 0.2 

'52 standard deviations 
bData for 1996 presented in Table 21 of the 1996 Site Environmental Report were not adjusted for the exposure period. 
1996 data presented here have been adjusted and are correct. 

In support of Operable Unit 4, and in accordance with the FFA, K-65 Silos 1 and 2 head 
space radon concentrations are monitored to supply the necessary information for 
evaluation of the K-65 Silos regarding remediation activities and to assess the effectiveness 
of the bentonite layer in reducing radon emissions. Recognizing that radon concentrations 
in the silo head space are trending upward, an evaluation was conducted during 1997 
comparing historical annual average radon concentrations at the K-65 Silos exclusion fence 
to background concentrations and the annual average concentrations measured at the 
nearest fenceline monitoring points (alpha track-etch data were used for this comparison). 
The results indicate a measurable increase at the K-65 Silos exclusion fence with little or 
no effect observed at the site fenceline (Figure 54). It is important to note that the 
increase in average concentrations adjacent to the K-65 Silos are still well below the levels 
observed prior to the addition of bentonite to the K-65 Silos in 1991. 

... 
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Continuous Alpha Scintillation Detectors 

Continuous monitors reveal important information regarding the dynamics of radon 
concentrations on and off property. These monitors allow for timely review of radon 
concentrations, which may indicate concentrations are significantly changing from 
day-to-day and week-to-week. However, there are certain restrictions to using these 
monitors. Electrical power is only available at a limited number of locations and due to 
the extensive remediation activities at the site, access to electric utilities is frequently 
changing. Additionally, extreme cold weather affects the reliability of the instruments and 
some of the data are rendered unusable due to instrument malfunction under these severe 
conditions. 

During 1997, there were five exceedances of the 100 pCi/L DOE limit measured onsite. 
The exceedances were detected in continuous radon monitors located immediately adjacent 
to the K-65 Silos. 'The detections were of short duration and were not observed outside the 
immediate vicinity of the K-65 Silos exclusion fence. As in the past, these exceedances 
associated with radon emissions from the K-65 Silos were observed during particularly 
strong atmospheric inversions rather than with any operational change associated with the 
K-65 Silos. Based on the limited occurrence, short duration, and limited aerial extent of 
the exceedances, no additional actions were taken. More detail on these exceedances is 
provided in Appendix C, Attachment 2, of this report. 
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Table 5-3 provides monthly average radon concentration data from the continuous radon 
monitors for 1997. This data is used to track radon concentrations through the year to 
ensure the DOE limits for annual average radon concentrations are not exceeded. In 
addition to the summary data presented-here, Appendix C, Attachment 2, of this report 
provides graphical displays of monthly average radon concentrations from continuous 
radon monitors during 1997 and graphical displays of data from 1992 through 1997. 

TABLE 5-3 
1997 CONTINUOUS ENVIRONMENTAL RADON MONITORING 

MONTHLY AVERAGE CONCENTRATION9 

Location Minimum Maximum Average 
@Ci) (PCVL) (PCW 

Fenceline AMS-02 0.7 1.2 0.9 
AMS-04 0.6 1.1 0.8 
AMS-05 0.7 1.6 1 .o 
AMS-06 0.8 1.1 0.9 
AMS-07 0.7 2.3 1.3 
AMS-11 0.6 1.5 0.9 

Background AMS-12 0.4 1 .o 0.7 

Onsite AMS-016 ' 0.8 1.3 1 .o 
KNE 3.5 8.3 6.1 
KNW 1.4 2.9 2.1 
KSE . 3.6 12.1 6.3 
KSW 1.8 4.3 2.8 
KTOP 6.5 13.0 10.3 

Pilot Plant Warehouse 0.5 1.4 0.8 
Pit 5 0.5 1.4 0.9 

Rally Point 4 0.9 1.6 1.3 
Surge Lagoon 0.9 1.8 1.4 

T28 1.4 3.0 2.3 
WP-17A 0.7 1.6 1 .o 

%don data presented in this table includes a contribution from instrument background. Beginning in 1998. radon data will 
be reported without instnunem background. 

Monitoring for Direct Radiation 

Direct radiation (x-rays, gamma rays, energetic beta particles, and neutrons) originates 
from sources such as cosmic radiation, naturally occurring radionuclides in soil, worldwide 
fallout from nuclear weapons testing, and radioactive materials at the FEMP. The largest 
source of direct radiation at the FEMP is the material stored in the K-65 Silos 1 and 2. 
Gamma rays and x-rays are the dominant types of radiation emitted from the silos. 
Energetic beta particles and neutrons are not a significant component of direct radiation at 
the FEMP because uranium, thorium, and their decay products do not emit this radiationat 
levels that create a public exposure concern. 

Direct radiation levels at and around the FEMP were continuously measured at 
30 locations with thermoluminescent dosimeters during the first three quarters of 1997. 
Eight additional locations were deployed during the fourth quarter at the new air 
monitoring locations. Thermoluminescent dosimeters absorb and store the energy of direct 
radiation within the thermoluminescent material. By heating the thermoluminescent 
material under controlled conditions, the stored energy is released as light, measured, and 
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correlated to the amount of direct radiation. Figure 5-5 identifies the thermoluminescent 
dosimeter monitoring locations. These monitoring locations were selected based on the 
need to monitor the K-65 Silos, the FEMP fenceline, and several offsite locations, 
including background locations. 

Table 5-4 provides summw level information pertaining to direct radiation measurements 
for 1997 and 1996. Direct radiation levels vary from one location to another because of 
the differences in the terrestrial and cosmic components of natural background radiation. 
For example, varying concentrations of naturally occurring radium, thorium, and their 
decay products in soil result in different radiation levels. 

TABLE 5-4 
DIRECT RADIATION (THERMOLUMINESCENT DOSIMETER) MEASUREMENT SUMMARY 

Direct Radiation * Uncertaintya (mrem) 
TLD Location Summary of 1997 Results Summary of 1996 Results 
Fenceline 
Minimum 6 0 f  12 
Maximum 7 9 f  11 83 f 8.0 
Onsite 
Minimum 54 f 7.5 55 f 5.4 
Maximum 778 f 108 630 f 61 
Offsite 
Minimum 52 f 7.3 55 f 5.3 
Maximum 65 f 9.1 
Background 
Minimum 57 f 8.0 59 f 5.7 
Maximum 74 f 10 74 * 7.2 
Average 6 4 f  12 6 6 f  11 

aAssociated laboratory uncertainty 

64 f 6.1 

67 f 6.5 

All monitoring results from thermoluminescent dosimeters for 1997 were within historical 
ranges. A slight increasing trend in the immediate area of the K-65 Silos has been 
identified and will continue to be monitored (Figure 5-6). This trend is attributable to a 
corresponding increase in radon concentrations observed in K-65 Silos head space as 
reported through Enclosure C of the FFCNFFA quarterly reports. The increase in 
environmental direct radiation measurements adjacent to K-65 Silos are still well below the 
levels observed prior to the addition of bentonite to the K-65 Silos in 1991. 

Detailed results of direct radiation measurements for 1997 and 1996 are provided in 
Appendix C, Attachment 3, of this report. 
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Stack Monitoring 

With the transition from uranium production to full-scale remediation activities came a 
significant reduction in the number of stacks and vents (point sources) which require 
monitoring. During 1997, a total of four stack locations were continuously monitored. 
Figure 5-7 provides monitored stack locations. 

In order to estimate the total 1997 airborne emissions from the FEMP, the results from 
stack monitoring were combined with estimated emissions from unmonitored stacks and 
vents. Emissions from woni tored  stacks and vents are estimated through modeling. 
This is accomplished by estimating the total amount of material handled in each facility, 
along with existing weather conditions (wind speed, direction, rainfall, temperature, etc.). 
Finally, fugitive emissions are estimated based on air monitoring data, meteorological data, 
and modeling. Table 5-5 summarizes FEMP estimated total uranium airborne emissions 
for 1997. Summary level meteorological data from 1997 are presented in Appendix C, 
Attachment 5 ,  of this report. 
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Monitoring for Nonradiological 
Pollutants 

The OEPA requires an estimate of emissions from the 
Boiler Plant as part of the FEMP’s effort to demonstrate 
compliance with the Clean Air Act. The FEW estimated 
the amount of nonradiological pollutants including 
particulate matter, sulfur dioxide, nitrogen oxides, and 
carbon monoxide and measured the shade, or density, of 
particulate emissions from the boilers. Shade, or density, 
also called opacity, is a measure of how much light is 
blocked by particulate matter present in stack emissions. 
There were no excursions in opacity at the boilers 
for 1997. For comparison, there were a total of 
14 excursions of the opacity standard in 1996. This 
reduction in opacity excursions is due to the FEMp’s 
conversion fiom coal-fired boilers to natural gaddiesel- 
fired boilers which dramatically reduced boiler emissions. 

In order to estimate sulfur dioxide emissions, scientists regularly determine the sulfur and 
heat content of the fuel. Using this information and the total amount of fuel burned, the 
amount of sulfur dioxide emissions can be calculated. For 1997, sulfur dioxide emissions 
from all boilers were calculated to be 180 pounds (82 kg). This was well below the 
allowable limit calculated from information in the permit issued by the OEPA. 

The nitrogen oxide and carbon monoxide emissions are estimated using EPAdeveloped 
emission factors. Nitrogen oxide emissions for all boilers for 1997 were estimated to be 
27,300 pounds (12,400 kg). Carbon monoxide emissions for all boilers in 1997 were 
estimated to be 13,500 pounds (6,130 kg). To date, the OEPA has not set nitrogen oxide 
or carbon monoxide limits for FEMP industrial processes. 

Table 5-6 provides a comprehensive list of 1997 Boiler Plant emissions. 

TABLE 5-6 
BOILER PLANT EMISSIONS 

Chemical Type Quantity Major Release Basis 
Name of Release Released (Ihkg) Sources of Estimate 
Particulates Fossil Fuels AP-42 Emission 

Stack Emissions 3,600/1,600 Com bust ion 
Fossil Fuels 

Sulfur Dioxide Stack Emissions 180/82 Combustion 
Fossil Fuels 

Nitrogen Oxide Stack Emissions 27,300/12,400 Combustion 
Fossil Fuels 

Carbon Monoxide Stack Emissions 13,500/6,130 Combustion 
N on-m et hane Fossil Fuels 
Volatile-Organic Stack Emissions 70/30 Com bu st i on 

Factors 
AP-42 Emission 
Factors 
AP-42 Emission 
Factors 
AP-42 Emission 
Factors 
AP-42 Emission 
Factors 

! 
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Biota (Produce) Sampling for Total Uranium 

As mentioned in Chapter One, the F E W  is surrounded by farmland. Locally grown sweet 
corn and tomatoes are two of the major crops sold from roadside stands within three miles 
(five h) of the FEMP. Local residents also grow and sell apples, beets, cucumbers, 
lettuce, peppers, potatoes, and squash. 

With air emissions,reduced to very low levels, the possibility of uranium contamination in 
produce from air deposition is very low. While washing the produce before eating 
removes any surface contamination which may be present, some uranium may be taken up 
by plants through their root systems and incorporated into their edible portions. Uranium 
detected in produce may be uranium that was deposited from the air pathway, naturally 
occurring in the soil, or added by fertilizers. 

Produce is collected to determine if total uranium concentrations in produce grown within 
three miles (five la) of the FEMP are higher than concentrations in produce grown at 
distant locations, seven to 26 miles (11 to 42 km). The sample results are then used to 
estimate the potential dose to people from this component of the air pathway (Chapter Six). 
Figure 5-8 presents produce monitoring locations. 

The summary results of the produce sampling program are reported in Table 5-7. In 
general, total uranium concentrations greatly varied for each type of produce. 
Comparisons between the average total uranium concentrations in corn, soybeans, squash 
and tomatoes grown near the FEMP with concentrations grown distant from the FEMP 
indicated very little difference in average concentrations. In addition, when compared to 
historical background ranges, t@e data for 1997 are within the range of background 
reported for 1990 to 1996. These comparisons suggest that there is no substantial impact 
from past or current FEMP emissions on produce grown in the area. 

Under the IEMP, produce will continue to be sampled once every three years. The next 
sampling round is scheduled for the year 2000. 

TABLE 5-7 
1997 BIOTA (PRODUCQ TOTAL URANIUM SUMMARY RESULTS 

Number Historical Background Range' 
of Minimuma Maximum a,b Background Minimum Maximum 

Produce Samplesa (pCi/g, dry weight) (pciig, dry weight) (pciig, dry weight) (pCVg, dry weight) (pciig, dry weight) 

Cornd 9 2.4E-04 1 BE43 4.2E-03 N D  2.0E-01 

Squashe 2 3.8E-02 NA 1.9E-02 ND 3.4E-01 

Soybean 5 1.8E-03 2.1E-02 NS N D  1.2E+00 
_- Tomatoes 6 5.6E-03 1.3E-01 2.4E42 1.8E-04 6.1 E 4 1  

. -  

a'f the number of "non-background" samples is equal to one, then the data . .  point is reported as the minimum. 
bNA -not applicable 
NS - not sampled 
'NDindicates less than blank values or less than background. 
dThe corn family includes sweet corn for human consumption and field corn for livestock feed. 
?he term squash includes, zucchini, and eggplant. 
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Radiation Dose 

This chapter provides estimated doses from the air and direct radiation pathways for 
1997. EPA regulations require the FEW 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 FElMP 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 d r i g  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 CAP88-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 
I' 10 person-rem"; if 20 people each receive 0.5 rem, then the collective dose also is 
'I 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 
airborneradioactive 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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Chapter Six May I998 
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 airbome 
emissions to be 1.4 mrem to a person located 3,317 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 
Q 

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. 

I l 

The collective effective dose from 
1997 airborne emissions to the 
population within 50 miles (80 lan) 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. 

Figure 6-1. DOE Dose Limits 

.:. . i 

- 
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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, c o n f i i  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 [ k] 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 f 11 mrem per year (two standard deviations). The average background dose from 
locations 18, 19, 20, 21; 30, and 33 is 63.8 f 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 conf im that techniques used to control 
fugitive emissions (dust) from remediation projects were effective. 

TABLE 6-1 
DOSE TO MAXIMALLY EXPOSED INDIVIDUAL 

Dose Attributable 
Pathway to the FEMP Applicable Guideline 

Air 
Estimated 1997 emissions 1.4 mrem 10 mredair 

Produce grown in Femald area 0.1 mrem 100 mredall pathways 

Direct radiation 0.00 mrem 100 mredall pathways 

Maximally exposed individual 1.5 mrem 100 mredall pathways 
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Note: The DOE Guideline is 100 mremlyear from all pathways. 
12 
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Figure 6-2. Dose to Maximally &posed Individual, f9934997 

Significance of Estimated Radiation Doses 
for I997 

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 his  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. 

1997 Integrated Site Environmental Report 107 



Chapter Seven May 1998 

Natural Resources 

This chapter provides background information on the natural resources associated with the 
FEMP and summarizes the 1997 activities relating to these resources. Included in this 
chapter is a discussion of the following: 

Threatened and endangered species 
Cultural resources 
Impacted habitat areas. 

Much of the 1,050 acres (425 hectares) of the FEMP property is undeveloped land that 
provides habitat for a variety of animals and plants. These areas, which are termed natural 
resources, include wetlands, deciduous and riparian (stream side) woodlands, old fields, 
grasslands, and aquatic habitats, like Paddys Run. Some of these areas provide habitat for 
state and federal endangered species. Cultural resources, such as archaeological sites, can 
also be found at the FEMP. These resources are considered in the Natural Resource 
Impact Monitoring Plan which was developed in 1997 and included in the IEMP. The plan 
outlines a monitoring and reporting approach to status several priority natural resources in 
order to remain in compliance with the pertinent regulations and agreements. 

Threatened and Endangered Species 

The Endangered Species Act requires the protection of any federally 
listed threatened or endangered species, as well as any critical habitat 
that is essential for the species' existence. Several Ohio laws mandate 
the protection of state-listed endangered species as well. The FEW 
conducted surveys in 1993 and 1994 to establish baseline information 
on any threatened or endangered species that may be found at the 
FEMP. As a result of these surveys, the state-listed threatened 
Sloan's Crayfish is the only threatened or endangered species 
determined to have a known population on the FEMP property. 
However, there is the potential for the presence of other state- and 
federally listed threatened and endangered species, such as the Indiana 
Brown Bat, Running Buffalo Clover, and Spring Coral Root, because 
each of their habitat ranges encompass the FEMP. No surveys were 
conducted in 1997 for the Indiana Brown Bat, Running Buffalo 
Clover, or Spring Coral Root because no remediation activities 
occurred within their respective potential habitat areas. Figure 7-1 
shows the habitats and potential habitats of these species. 

Sloan's Crayfish Monitoring and Provisions 
for Protection 

As identified above, in 1993 and 1994, a population of the state-listed 
threatened species Sloan's Crayfish was found in the northern reaches 
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of Paddys Run. In 1996, a follow-up survey for the Sloan's Crayfish was conducted in 
Paddys Run; the survey found a large, healthy population still residing in the creek. 

During 1997, visual field inspections of sediment loading in the Sloan's Crayfish habitat 
area were conducted within 24 hours of a significant rain event. The purpose of this 
monitoring was to determine if there was an increase of sediment in the northern reaches 
of Paddys Run due to FEMP activities. Sediment loading can adversely impact the Sloan's 
Crayfish by restricting its ability to "breathe" in water. If site activities caused sustained 
(four to five days) increased sediment loading to Sloan's Crayfish habitat in Paddys Run, 
then alternatives such as crayfish relocation would be considered. 

Results of approximately 20 visual field inspections conducted in 19W indicated that 
sediment loading from site activities has not impacted Sloan's Crayfish habitat in Paddys . 
Run. When higher sediment loading conditions were observed, these conditions appeared 
to be a function of upstream influences unrelated to site activities. Field notes indicated 
that these higher sediment loading conditions persist for only one day or less following 
each rain event. Based on these findings, the FEW has recommended to the EPA and 
OEPA to discontinue visual field inspections and is awaiting approval, which is expected to 
occur during early 1998. Visual field inspections will be reinitiated if signrficant soil 
disturbances occur in the drainage areas discharging to Paddys Run or if storm water 
control inspections indicate that sediment controls are not functioning properly. The 
routine inspections associated with storm water controls will continue and provide the 
necessary measure of protection to ensure that the Sloan's Crayfish habitat is not adversely 
impacted. 

Cultural Resources 

Factors such as geologic setting, surface water, soil, vegetation, and climate determine the 
population and cultural growth of an area. The FEMP and surrounding area are located in 
a region of rich soil and many sources of water, such as the Great Miami River. As a 
result, the area has rich cultural resource diversity. This diversity is by the number of 
historical periods represented in the area's history. These periods include the Paleo-Indian 
Occupation (12000 B.C. to 8000 B.C.), Archaic Occupation (8000 B.C. to 1000 B.C.), 
Woodland Tradition (lo00 B.C. to lo00 A.D.), Mississippian Tradition 
(lo00 A.D. to 1660 A.D.), and Historic Times (1660 A.D. to present). 

Several laws have been established in order to protect cultural resources. The National 
Historic Preservation Act requires that DOE take into consideration the effects of its 
actions on sites that are either listed or eligible for listing on the National Register of 
Historic Places, sites which are termed "historic properties. " Also, certain Native 
American artifacts, such as human remains, funerary objects, and sacred objects, are 
protected under the Native American Graves Protection and Repatriation Act. _- 

Pursuant to implementing regulations for these laws, DOE has worked with the Advisory 
Council on Historic Preservation and the Ohio Historic Preservation Office to develop two 
programmatic agreements for the FEMP. These agreements spec@ all activities required 

and recover historic properties prior to any grounddisturbing activity in non-contaminated 
- to consider and protect cultural resources at the FEMP. As a result, DOE must survey for 

, .  
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or previously undisturbed areas. Once construction activities start, DOE must have 
contingency plans in place if unexpected cultural resources are uncovered. The site has 
implemented procedures to ensure effective contingency plans are in place. 

Prior to 1997, there were three known historic sites located on FEMP property 
(Figure 7-2). ,These sites consist of either prehistoric Native American artifacts or historic 
homesites. One of the sites at the FEMP is associated with both prehistoric and historic 
time periods. 

_- 

:.: . . 

For 1997, most remediation activities at the FEW occurred in areas that 
were already surveyed or otherwise exempt from cultural resource survey 
requirements (i.e., previously disturbed areas). However, there were five 
unexpected discoveries encountered during remediation activities in 1997 
(Table 7-1). Figure 7-2 identifies the areas that have been surveyed and 
the location of the unexpected discoveries. In each case, archaeologists 
determined that the unexpected discoveries were not of a level of 
significance to prompt further excavation. No Native American Graves 
Protection and Repatriation Act items were uncovered in 1997. 

impacted Habitat Areas 

Sensitive habitat impact reporting fdfills requirements set forth in the Natural Resources 
Impact Monitoring Plan. Current negotiations with the FEMP natural resource trustees 
involve the formulation of a comprehensive restoration plan based on an estimate of past 
and future impacts to FEW natural resources. The FEMP natural resource trustees 
reqyire &t several different habitats be monitored to compare estimated impacts with 
actual impacts. There are five habitat areas monitored for impacts: northern 
woodlot/pines, southern pines and waste units, grasslands, Paddys Run corridor, and 
wetlands. Figure 7-3 identifies the cumulative areas that were impacted through the end 
of 1997. 

Approximately 55 acres (22 hectares) of habitat were impacted in 1997 bringing the total 
impacted habitat acreage to approximately 110 acres (44.5 hectares). It is estimated that a 
total of 305 acres (123 hectares) will ultimately be impacted through final remediation of 
the site. The extent of each impacted habitat area was surveyed using a Global Positioning 
System, or by visual observation in the case of wetlands associated with the waste 
pits/process areas. Wetlands are protected under the Clean Water Act, as well as other 
federal regulations. A wetlands delineation of the FEMP was conducted in December 1992 
and approved by the U.S. Army Corps of Engineers in August 1993. A total of 36 acres 
(15 hectares) of freshwater wetlands were delineated on the FEW. In 1997, an additional 
0.5 acre (0.2 hectare) wetland was identified. 
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Wetlands 

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. 

:.: . . .. i 
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ALm 

Alpha Particle 

Aquifer 

AR4Rs 

Background Radiation 

Baseline Risk Assessment 

Bedrock 

Beta Particle 

Bulking 
.- 

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. 

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 F E W  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 

Confidence Interval 

Conservative Estimate 

Contaminant 

Curie (Ci) 

Dose 

Drum Equivalent 

Ecological Receptor 

Effective Dose Equivalent 

_- 

Exposure Pathway 
. _  

- 

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. 

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

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) . 

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. 

OQ@Xr33 
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mMP 

Gamma Ray 

Glacial OverburdedGlacial Till 

Great Miami Aquifer 

Groundwater 

Headwork 

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 and/or 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. 
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Radiation 

Radioactive Material 

Radionuclide 

Receptors 

Remedial Action 

Remedial Response 

Removal Action 

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. 

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. 

I 

I 

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 waste 
placement. 
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APPENDIX A 

Appendix A presents additional groundwater data and analysis in support of Chapter Three of the 1997 

Integrated Site Environmental Report. This appendix consists of six attachments as follows: 

Attachment A. 1 provides operational data for the South Plume Extraction System for 
1997. The attachment evaluates system performance with respect to the two-part 
objective to prevent further southward movement of the total uranium plume without 
adverse impact to the Paddys Run Road Site (PRRS) plumes. 

Attachment A.2 provides total uranium data and plume maps for the third and fourth 
quarters of 1997 with statistical trend results (Statistical data trends are based on data 
from 1988 through 1997). Since 1997 was a transitional year for the Integrated 
Environmental Monitoring Program (IEMP) monitoring program, total uranium data for 
the first half of 1997, which was presented in the September 1997 South Plume 
Removal Action Design, Monitoring Evaluation Program Plan (DMEPP), System 
Evaluation Report (DOE 1997g), are not repeated here. 

Attachment A.3 evaluates the capture zone of the South Plume Extraction System by 
analyzing groundwater flow directions based on groundwater elevation data and well- 
specific flow direction data. 

Attachment A.4 provides an analysis of the 1997 non-uranium FRL exceedances both 
inside and outside the 10-year, uranium-based restoration footprint. 

Attachment A S  provides detailed data from the miscellaneous, compliance-based 
monitoring activities in 1997 (i.e., the KC-2 Warehouse Monitoring Program and the 
Coal Pile Basin Runoff Monitoring Program). 

Attachment A.6 discusses 1997 activities associated with the On-Site Disposal Facility 
Monitoring Program. 
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ATTACHMENT A.l 

The South Plume Extraction System, also referred to as the South Plume Removal Action System, was 

operated in the four-well, 1,400 gallons per minute (gpm) target pumping configuration during most of 

1997 until the first week of November. The pumping rate on Extraction Well 3927 (RW-4) was 

increased from 400 gpm to 500 gpm on November 6, 1997, to maximize the eastern extent of the 

capture zone. This 100 gpm pumping rate increase equates to 1,500 gpm for the four-well system. 

The system will continue to operate at the 1,500 gpm pumping rate until after the South Field 

Extraction (Phase I), South Plume Optimization, and Re-Injection Demonstration modules begin 

operating later in 1998, when it is anticipated that capture of the northeastern lobe of the total uranium 

plume will be confirmed. 

A map showing the South Plume Extraction Wells and the IEMP monitoring wells in the area of the 

South Plume is shown in Figure A. 1-1. 

During 1997, 645.6 million gallons of groundwater were pumped by the four wells in the South Plume 

Removal Action System and 88.6 pounds of total uranium were removed from the Great Miami 

Aquifer. The system continued to meet the primary objective of preventing further southward 

movement of the total uranium plume and, in the process, the main lobe of the South Plume was within 

the capture zone imposed by the system. Additional details concerning the capture zone, along with 

supporting data, are presented in Attachment A.3. 

The total uranium concentration data for each extraction well since system start-up in 1993 through 

1997 are shown in Figures A. 1-2 through A. 1-5. The total uranium concentrations depicted in these 

figures are reflective of the position of each of the extraction wells with respect to the total uranium 

plume. Extraction Well 3924 (RW-1) is located within the plume; during 1997, Extraction 
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Individual extraction well performance data are provided in Tables A. 1-1 through A. 1-4. A month-to- 

month breakdown of average pumping rates, total pumping rates, total water pumped, quantity of water 

treated, and total uranium concentration data are given in Table A. 1-5. In preparing these tables, only 

individual extraction well or system outages of 24 hours or greater are specifically identified in the 

footnotes. 
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Well 3924 (RW-1) continued to show total uranium concentrations just above 40 micrograms per 

liter (pg/L) (Figure A. 1-2). Extraction Well 3925 (RW-2) is also within the total uranium plume and 

displayed an upward trend during 1997 with total uranium concentrations rising to 33 pg/L in the latter 

portion of the year (Figure A. 1-3). Extraction Well 3926 (RW-3) displayed a 1997 year-end total 

uranium concentration of 13 pg/L indicating a continued rise during the year as the plume front is 

drawn to the well (Figure A. 1-4). Extraction Well 3927 (RW-4) continues to extract groundwater with 

low total uranium concentrations (1997 average of 1.2 pg/L) ahead of the total uranium plume 

(Figure A. 1-5). The primary purpose of continuing to pump this well is to maintain capture (to the 

degree possible with the existing system) of the northeast lobe of the total uranium plume during 

interim construction of remaining portions of the South Plume remedy. 

Average monthly system total uranium concentration data and a graph of system efficiency (pounds of 

total uranium removed per million gallons pumped) are shown in Figures A. 1-6 and A. 1-7, 

respectively. Since daily pumping rate data for each extraction well for the fourth quarter of 1997 was 

presented for the first time in the Integrated Environmental Monitoring Status Report for Fourth 

Quarter 1997 (DOE 1998a), those plots have not been repeated here. Daily pumping rate data will 

continue to be reported quarterly throughout 1998; annual plots of daily pumping rate data will be 

presented in the 1998 Integrated Site Environmental Report to be issued in June 1999. 

Operating highlights for 1997 included: 

0 Preventative maintenance procedures were revised and schedules were put in place for 
maintenance to address iron fouling of flow control valves which accounted for 35 days 
of individual well outages during 1997. 

Extraction Well 3924 (RW-1) was out of service for 17 days in October for well 
rehabilitation per the preventive maintenance schedules and procedures outlined in 
Appendix A of the Operations and Maintenance Master Plan for the Aquifer 
Restoration and Wastewater Treatment Project (DOE 1997d). Detailed extraction well 
performance data are provided in Table A. 1-1. 

Extraction Well 3925 (RW-2) was out of service for 81 days for well rehabilitation. 
The unexpected delay in rehabilitating Extraction Well 3925 (RW-2) resulted in the 
procedure revisions mentioned above so that future well rehabilitation activities will be 
initiated sooner. Detailed extraction well performance data are provided in 
Table A. 1-2. 

1 

2 

3 

4 

5 

6 

7 

a 

9 

IO 

11 

12 

13 

14 

@ 
17 

ia  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

c 
FERUEMP-ANNpPP-A\ATT-A-l W a y  26, 1998 3:44PM A. 1-2 



FEMP-ISER-97-FINAL 
Revision 0 

May 29, 1998 

0 The entire South Plume Extraction System was out of service only two days during 
1997 (October 18 and 19) due to maintenance activities on the back pressure control 
valve. 

0 The target pumping rate for Extraction Well 3927 (RW-4) was increased from 400 gpm 
to 500 gpm on November 6, 1997 to maximize capture of the northeastern lobe of the 
total uranium plume. Additional information concerning this change and the resulting 
change in the capture zone are provided in Attachment A.3. 

As in previous years, PRRS constituents of concern (arsenic, phosphorus, potassium, sodium, and 

volatile organic compounds) were monitored during 1997 at 12 monitoring well locations immediately 

south of the South Plume Extraction'System to ensure that the operation of the system does not 

adversely impact the PRRS plume. The 12 wells monitored are 2128,2548, 2625, 2636,2898,2899, 

2900, 3128, 3636, 3898, 3899, and 3900 (Figure A. 1-1). 

Consistent with previous reporting, the Mann-Kendall test for trend was run on PRRS data collected 

from these wells since the South Plume Extraction System began operating in 1993. The Mann-Kendall 

test evaluates trends in the data by examining time-ordered data pairs then assigning a value of -1, 0, 

or 1 for decreases in concentrations, no change in concentrations, or increases in concentrations, 

respectively. The assigned values are summed for all time pairs to determine if any trend is present in 

the data and if so, whether the trend is up or down. 

The significance of the up or down trend is evaluated by considering the probability of such an 

arrangement of data points occurring by random chance. A probability of 0.05 or less that the 

time-ordered data pairs could have occurred by chance is designated as a significant trend (up or 

down). A probability greater than 0.05 but less than or equal to 0.10 is designated as a marginal trend. 

A data set with a probability greater than 0.10 is designated as showing no trend. 

As indicated in Table A. 1-6, four wells monitored for PRRS constituents of concern had 

"Up, Significant" trends based on the Mann-Kendall test for trend: 

0 Consistent with the South Plume Removal Action DMEPP System Evaluation Report 
issued in September 1997, "Up, Significant" trends continue to be observed for 
phosphorus in Monitoring Wells 2898 and 2899, which are east and south of the 
extraction system. 
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0 -:. The phosphorus concentration in Monitoring Well 2898 decreased from a high of 
1.05 milligrams per liter (mg/L) during the third quarter to 0.025 mg/L for the fourth 
quarter (Figure A. 1-8). The phosphorus concentration in Monitoring Well 2899, which 
is west of Monitoring Well 2898, increased from 0.02 mg/L during the third quarter to 
0.11 mg/L during the fourth quarter (Figure A. 1-9). If the "Up, Significant" trends are 
related in these two monitoring wells, the phosphorus would have to be traveling from 
east to west towards the PRRS plume. These trends are not believed to be problematic 
at this time because the wells are over 1,000 feet north of the PRRS with several 
monitoring wells in between that exhibit no indications of increasing trends for 
phosphorus (i.e. Monitoring Wells 2625, 2128, and 2636; Figures A. 1-10, A. 1-11, 
and A. 1-12, respectively). Furthermore, concentrations from the most recent quarter 
of sampling at both monitoring wells are below the 95th percentile groundwater 
background concentration of 0.954 mg/L for phosphorus, as reported in the site 
background report, Characterization of Background Water Quality for Streams and 
Groundwater (DOE 1994). 

0 Monitoring Well 2625 had an "Up, Significant" trend for potassium for the first time 
during 1997. Previously, data from this well indicated only an "Up, Marginal" trend. 
While the calculated trend is "Up, Significant" for this well, the maximum potassium 
concentration was observed during the second quarter of 1996 and concentrations have 
been less than this during the previous 18 months. A graph of the potassium 
concentration data versus time for this well is shown in Figure A. 1-13 and indicates 
that the magnitude of variation in concentrations from sample to sample is significantly 
larger than the overall apparent upward drift in concentrations. 

0 Monitoring Well 2899 had an "Up, Significant" trend for potassium with a 
concentration increasing slightly from 3.8 mg/L in the third quarter to 4.0 mg/L in the 
fourth quarter. While the 4.0 mg/L concentration for potassium is above the 
95th percentile value of 1.96 mg/L for background, examination of the graph of 
potassium concentration data versus time for this well, shown in Figure A. 1-14, 
indicates that the "Up, Significant" statistical trend is questionable. 

Although the monitoring activity for PRRS constituents of concern also included volatile organic 

compounds, only toluene was detected once in 1997 at Monitoring Well 3900. There were no other 

volatile organic compounds detected. The one toluene detection was reported in the September 1997 

South Plume Removal Action DMEPP System Evaluation Report. As stated on page 3-7 of that report, 

a similar result was reported for 1996 in the April 1997 South Plume Removal Action DMEPP System 

Evaluation Report (DOE 19970 for Monitoring Well 3636. Because Monitoring Well 3900 is 

approximately 500 feet north of Monitoring Well 3636, and up-gradient with respect to groundwater 

flow, the two positive results for toluene are probably not related. Furthermore, because Monitoring 

Well 2900, which is at the same location as Monitoring Well 3900, did not test positive for toluene, the 

detected toluene at Monitoring Well 3900 is believed to be a false positive. 
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TABLE A.l-1 

EXTRACTION WELL 3924 (RW-1) 
OPERATIONAL SUMMARY SHEET FOR 1997 

Reference Elevation (feet above mean sea level [AMSL]) - 531.9 (top of casing) 
Northing Coordinate ('83) - 474,190.37 
Easting Coordinate ('83) - 1,379,783.13 

Hours in reporting period - 8,760 
Hours not pumped - 820 

Hours pumped - 7,940 
Operational percent - 90.6 

Target pumping rate - 300 gpm 

Monthly Measurements at Wellfield 

Average Monthly Monthly Uranium 
Pumping Rate Million Gallons Concentration Well Efficiency 

Month (gpm) Pumped ( P m  (lbs/M gal) 
1 /97a 

2/97b 

3/97 

4/97= 

5/97' 

6/97 

7/97 

8/97 

9/97' 

10197' 

11/97 

12/97 

262 

224 

309 

285 

280 

298 

286 

286 ,. 

274 

137 

295 

308 

Average 270 

11.7 

9.0 

13.8 

12.3 

12.5 

12.8 

12.8 

12.8 

11.8 

6.1 

12.8 

13.7 

Total 142.1 

41 

47 

41 

42 

NSd 
41 

44 

45 

42 

NSd 
42 

47 

Average 43 

0.34 

0.39 

0.34 

0.35 

N A ~  
0.34 

0.37 

0.38 

0.35 

N A ~  
0.35 

0.39 

Average 0.36 

"Extraction well was out of service for four days due to malfunctioning flow control valve attributed to iron 

bExtraction well was out of service for three days due to malfunctioning flow control valve attributed to iron 

'Extraction well out of service for one day due to malfunctioning flow control valve attributed to iron fouling. 
dNS = not sampled. No sample collected for monthly uranium analysis because extraction well was inoperative at 
the time of scheduled sampling. Therefore, well efficiency could not be calculated; NA = not applicable. 
'Extraction well was out of service for two days due to well screen maintenance. 
'Extraction well was out of service for 17 days due to well rehabilitation. 

fouling. 

fouling. 
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TABLE A.l-2 

FEMP-ISER-97-FINAL 
Revision 0 

EXTRACTION WELL 3925 (RW-2) 
OPERATIONAL SUMMARY SHEET FOR 1997 

Reference Elevation (feet AMSL) - 540.3 (top of casing) 
Northing Coordinate ('83) - 474,290.32 
Easting Coordinate ('83) - 1,380,034.28 

Hours in reporting period - 8,760 
Hours not pumped - 2,692 

Hours pumped - 6,068 
Operational percent - 69.3 

Target pumping rate - 300 gpm 

~ 

Monthly Measurements at Wellfield 
Average Monthly Monthly Uranium 

Pumping Rate Concentration Well Efficiency 
Month (mm) Million Gallons Pumped (PgJL) (lbs/M gal) 
1/97" 164 7.3 NSb N A ~  

2/97" 0 0 NSb N A ~  
3/97" 0 0 NSb N A ~  

5/97' 32 1.4 NSb N A ~  
4/97" 186 8.0 28 0.23 

6/97 303 13.1 29 0.24 
7/97 293 13.1 30 0.25 
8/97 291 13.0 32 0.27 
9/97d 295 12.7 33 0.28 
10197' 336' 15.0 32 0.28 
1 1/97 305 13.2 33 0.28 
12/97 295 13.2 33 0.28 

Average 250 Total 110.0 Average 31 Average 0.26 

"Extraction well was out of service for 81 days for well rehabilitation. 
NS = not sampled. A sample was not collected for monthly uranium analysis because extraction well was 

inoperative at the time of scheduled sampling. Therefore, welkefficiency could not be calculated; NA = not 
applicable. 
"Extraction well was out of service for 27 days for installation of pumplmotor assembly. 
dExtraction well was out of service for one day due to well screen maintenance. 
'Extraction well was out of service for two days due to back pressure control valve maintenance. 
'pumping rate temporarily increased to 400 gpm to maintain capture during the 17 day interval that RW-1 was out 
of service. 

b . 

. 
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TABLE A.13 

EXTRACTION WELL 3926 (RW-3) 
OPERATIONAL SUMMARY SHEET FOR 1997 

Reference Elevation (feet AMSL) - 585.0 (top of casing) 
Northing Coordinate ('83) - 474,399.22 
Easting Coordinate ('83) - 1,380,306.40 

Hours in reporting period - 8,760 
Hours not pumped - 1159 

Hours pumped - 7,601 
Operational percent - 86.8 

Target pumping rate - 400 gpm 

Monthlv Measurements at Wellfield 
~~~ 

Average Monthly . Monthly Uranium 
Pumping Rate Million Gallons Concentration Well Efficiency 

Month ( a m )  Pumped (CLglL) (lbs/M gal) 
1/97 362 16.2 9.9 0.08 

2/97 404 16.3 9.4 0.08 

3/97 499 22.3 8.6 0.07 

4/97b 256 11.1 12 0.10 

7/97 

8/97 

9/97d 

10197' 

11/97' 

12/97 

101 

399 

387 

387 

400 

401 

398 

408 

4.5 

17.2 

17.3 

17.3 

16.3 

16.7 

16.3 

17.5 

14 

11 

11 

11 

12 

12 

12 

13 

0.12 

0.09 

0.09 

0.09 

0.10 

0.10 

0.10 

0.11 

'Extraction well was out of service for five days due to malfunctioning flow control valve attributed to iron 

bExtraction well was out of service for 14 days due to malfunctioning flow control valve attributed to iron fouling. 
'Extraction well was out of service for 23 days due to a clogged pump intake screen. 
dExtraction well was out of service for one day due to well screen maintenance. 
'Extraction well was out of service for two days for back pressure control valve maintenance. 
'Extraction well was out of service for two days for pump and motor replacement. 

fouling. 

Average 367 Total 189.0 Average 11 Average 0.09 
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EXTRACTION WELL 3927 (RW-4) 
OPERATIONAL SUMMARY SHEET FOR 1997 

Reference Elevation (feet AMSL) - 589.0 (top of casing) 
Northing Coordinate ('83) - 474,512.49 
Easting Coordinate ('83) - 1,380,596.15 

Hours in reporting period - 8,760 
Hours not pumped - 548 

Hours pumped - 8,212 
Operational percent - 93.7 

Target pumping rate' - 400, 500 gpm 

Monthly Measurements at Wellfield 
Average Monthly Monthly Uranium 

PumpingRate , Concentration Well Efficiency 
Month ( s m )  Million Gallons Pumped (ICg/L) (lbs/M gal) 
1 /97b*c 216 9.6 1.2 0.01 

2/97d 
3/97 
4i97c 
5/97 
6/97 
7/97 
8/97 
9/97g 
10/97h 
1 1/97 

12/97 

346 
393 
374 
398 
402 
384 
386 
388 
380 
485" 

- 502 
Average 388 

13.9 
17.6 
16.2 
17.7 

' 17.3 
17.2 
17.3 
16.7 
17.0 
20.9 
22.4 

Total 203.8 

1.3 0.01 
1.2 0.01 
1.3 0.01 
NS' NA' 
1.2 0.01 
1.2 0.01 
1.2 0.01 
1.2 0.01 
1.1 0.01 
1.2 0.01 
- 1.2 0.01 

Average . 1.2 Average 0.01 

"Target pumping rate increased from 400 to 500 gpm on November 6 to maximize capture of eastern lobe. 
bExtraction was out of service for eight days in 1997 due to well rehabilitation which was initiated in 1996. 
'Extraction well was out of service for four days due to malfunctioning flow control valve attributed to iron 

dExtraction well was out of service for four days due to malfunctioning flow control valve attributed to iron 

'Extraction well was out of service for one day due to malfunctioning flow control valve attributed to iron fouling. 
'NS = not sampled. A sample was not collected for monthly uranium analysis because extraction well was 
inoperative at the time of scheduled sampling. Therefore, well efficiency could not be calculated; NA = not 
applicable. 
gExtraction well was out of service for one day due to well screen maintenance. 
hExtraction well was out of service for two days due to back pressure control valve maintenance. 

fouling. 

fouling. 

00 nj-*7:5 
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TABLE A.1-5 

WELL FIELD OPERATIONAL SUMMARY SHEET 
JANUARY 1, THROUGH DECEMBER 31,1997 

Total gallons pumped this reporting period (M gal) - 645.6 
Total uranium removed this reporting period (lbs) - 88.6 
Average system efficiency this reporting period (lbs/M gal) - 0.14 
Gallons pumped from August 1993 to December 1997 (billion gal) - 2.8 
Total uranium removed from August 1993 to December 1997 (lbs) - 388.9 
System efficiency from August 1993 to December 1997 (lbs/M gal) - 0.14 

. 
FEMP-ISER-97-FINAL 

Revision 0 
May29. 1998 

Monthly Measurements at Storm Water Retention Basin Valve House 

Average Monthly Well 
Pumping Rates Total 

(gpm) System Water Pumped Water Treated Total Uranium 
Concentration from 

RW-1 RW-2 RW-3 RW-4 Rate Wells Wells Percent South Plume System 
Pumping from Recovery from Recovery 

Month 3924 3925 3926 3927 (gpm) (M gal) (M gal) Treated' 

1/97 

2Ig7 
' 3/97 

4/97 

5/97 

6/97 

7/97 

8/97 

9/97 

10197 

1 1 197 

12/97 

262 164 362 216 

224 0 404 346 

309 0 499 393 

285 186 256 374 

280 32 101 398 

298 303 399 402 

286 293 387 384 

286 291 387 386 

274 295 400 388 

137 336 401 380 

295 305 398 485 

308 295 408 502 

1004 

974 

1201 

1101 

81 1 

1402 

1350 

1350 

1357 

1254 

1483 

1513 

44.8 

39.3 

53.7 

47.6 

36.2 

60.4 

60.3 

60.4 

57.5 

55.4 

63.2 

66.8 

21.2 

15.8 

16.4 

31.6 

16.2 

23.4 

46.1 

25.0 

37.1 

36.7 

40.4 

35.7 

Average 1233 Total 645.6 Total 345.6 

47.3 

40.2 

30.5 

66.4 

44.8 

38.7 

76.4 

41.4 

64.5 

66.2 

63.9 

53.4 

Average 52.8 

Min. Max. Avg. 

12.6 38.1 18.9 

2.4 20.7 11.5 

3.2 21.0 13.1 

6.3 71.9 18.7 

8.0 47.4 16.4 

9.2 30.7 16.7 

10.1 20.7 16.6 

10.0 21.1 16.2 

10.4 28.2 17.2 

12.0 21.1 15.9 

9.0 20.8 16.5 

5.6 22.1 17.8 

aThe amount of groundwater treated per month is variable based on site storm water treatment needs. In general, during months 
with low amounts of precipitation, more groundwater is treated. During months with higher precipitation, less groundwater is 
treated. 
%lese concentrations represent both the concentrations that are sent to treatment and to the outfall. 

FERUEMP-ANN\APP-A\ATA-lWay 26. 1998 5:00PM A. 1-9 



. I.  

FEMP-ISER-97-FINAL 
Revision 0 

May 29, 1998 

TABLE A.1-6 

PADDYS RUN ROAD SITE GROUNDWATER SUMMARY STATISTICS AND TREND ANALYSIS 
Monitoring Number of Min.'-h.C*d Max.&b.C.d Avg.a.b"*d SDa.b.C.d 

Constituent Well Samp1esLb.C (mg/L) (m&) (m.g/L) (mg/L) Trenda.bs*" 
Arsenic 2128 193 0.0006 0.19 0.014 0.023 Down, Significant 

2548 103 0.00065 0.35 0.027 0.040 No Significant Trend 
2625 1 85 0.005 0.05 0.01 0.009 No Significant Trend 
2636 158 0.01 0.1 0.04 0.02 No Significant Trend 
2898 19 0.00035 0.0063 0.0016 0.0014 No Significant Trend 
2899 18 0.00035 0.003 0.001 O.OOO8 No Significant Trend 
2900 191 0.0007 0.0548 0.005 0.005 Down, Significant 

0.234 0.014 0.051 No Significant Trend 3128 21 0.00085 
3636 20 0.0009 0.014 0.002 0.003 No Significant Trend 
3898 18 0.00095 0.0062 0.0023 0.0013 No Significant Trend 
3899 19 0.00035 0.003 0.001 0.009 No Significant Trend 

0.0045 O.OOO99 No Significant Trend 
16 3.3 Down, Significant 
5.4 
12.3 3.31 No Significant Trend 
170 51 No Significant Trend 
1.05 0.23 Up, Significant 
0.11 0.03 Up, Significant 
0.96 0.3 Down, Significant 
13 2 Up, Marginal 
1.1 0.24 No Significant Trend 
1.24 0.3 No Significant Trend 
0.83 0.19 No Significant Trend 

1.5 Down, Marginal 

3900 19 
Phosphorus 2128 29 

0.0012 
0.090 

0.0025 
2.3 

2548 
2625 
2636 
2898 
2899 
2900 
3128 
3636 
3898 
3899 

12 
19 
18 
20 
17 
19 
28 
19 
18 
19 

0.0855 
0.307 
9.6 

0.005 
0.005 
0.07 
0.005 
0.02 
0.02 
0.025 

1.7 
2.98 
92 

0.097 
0.04 
0.5 
0.5 
0.12 
0.2 
0.16 

3900 19 0.005 1.26 0.1 0.3 No Significant Trend 
Potassium 2128 21 1.69 18 4.7 5.2 Down. Significant 

2548 
2625 
2636 
2898 
2899 
2900 
3128 
3636 
3898 

. .  3899 
3900 

Sodium 2128 
2548 12 
2625 . 19 
2636 18 
2898 20 ' 

2899 18 
2900 19 
3128 21 
3636 19 
3898 18 
3899 19 
3900 19 

12 
19 
18 
20 
18 
19 
21 
19 
18 
19 
19 
21 

1.36 
0.64 
8.51 
2.5 
1.36 

0.711 
1.79 
1.38 
1.34 
1.34 

0.975 
22.9 
18.2 
16.5 
28.3 
16 

11.2 
18.1 
4.32 
5.42 
7.29 
6.24 
4.45 

40 
6.26 
218 
5.05 
4.42 

6 

3.32 
3.93 
3.22 

3,7 

3.19 
75.2 

10.1 
3.3 
86.8 
3.8 
3.49 
1.8 
2.6 
2.58 
2.35 
2.46 
1.86 
38.3 

35 25 
50.7 34.5 
79.9 52.5 
29.2 20 
22.9 17.3 
43.3 30.9 
13.4 7.65 
13 9.2 

14.6 9.04 
12.1 8.90 
10.8 6.47 

10.4 
1.8 

58.4 

0.675 
1.1 

0.56 
0.407 
0.595 
0.368 

13.6 
5.1 
8.57 
14.2 
3.7 
3.64 
7.99 
3.34 
2.6 
1.83 
1.58 
2.04 

0.61 

0.555 

No Significant Trend 
Up, Signifcant 
Down, Significant 
No Significant Trend 
Up, Signifcant 
Down, Significant 
Down, Significant 
No Significant Trend 
No Significant Trend 
No Significant Trend 
No Significant Trend 
Down, Marginal 
No Significant Trend 
Down, Significant 
Down, Significant 
Down, Significant 
No Significant Trend 
No Significant Trend 
Down, Significant 
Down, Significant 
No Significant Trend 
Down, Marginal 
Down, Significant 

T h e  data are based on unfiltered samples from the OU5 RI/FS data set (1988 through 1993) and 1994 through 1997 groundwater data. 
However, the Mann-Kendall test for trend was performed on data from samples taken between August 1993 and the end of 1997 in 
order to determine the effect of the south plume pumping system. 
hIf more than one sample is collected per well per day (e.g.. duplicate), then only one sample is counted for the total number of 
samples, and the sample with the maximum concentration is used for determining the summary statistics (minimum, maximum, 
average, and standard deviation [SD]) and Mann-Kendall test for trend. 
%ejected data qualified with either a R or Z were not included in this count, the summary statistics, or Mann-Kendall test for trend. 
"For results where the concentrations are below the detection limit, the results used in the summary statistics and Mann-Kendall test for 
trend are each set at half the detection limit. 
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Note: Monthly averages are flow-weighted calculations of daily grab samples collected at the 
storm water retention basin valve house from the South Plume groundwater. 
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ATTACHMENT A.2 

Table A.2-1 lists the monitoring wells where total uranium concentrations exceeded the 

20 pg/L final remediation level (FRL) during 1997. Included in the table are statistical summaries for 

total uranium concentrations at each well and a calculated statistical trend for the data. Monitoring 

Well locations are shown in Figure A.2-1 and listed in numerical order in Table A.2-2 with the area 

designations from the map in Figure A.2-1. 

All the monitoring wells presented in Table A.2-1 with confirmed total uranium FRL exceedances 

for 1997, are within the 10-year, uranium-based restoration footprint except Monitoring Well 2546. 

Monitoring Well 2546, which is south of the South Plume Extraction System and west of Paddys Run 

Road, had one total uranium sample result in May 1997 of 34 pg/L with "No Significant Trend" 

indicated from the Mann-Kendall test for trend. A similar sampling result was observed at this well 

in 1996 (Figure A.2-59). Subsequent sampling conducted throughout 1997 and preliminary results for 

1998 indicate concentrations well below the 20 pg/L FRL for total uranium. This well is located 

within the PRRS plume (refer to the Remedial Investigation Report for Operable Unit 5 Plates E-77 and 

E-81 [DOE 1995~1). As discussed in the IEMP (Section 3.3.2 [DOE 1997c]), it was acknowledged in 

the Proposed Plan for Operable Unit 5 (DOE 1995b) that the U.S. Department of Energy's (DOE'S) 

role and involvement in the Ohio Environmental Protection Agency's (OEPA's) ongoing assessment 

and/or cleanup of the PRRS plume, if any, would be defined separately as part of the PRRS response 

obligations and in accordance with the PRRS project schedule. Groundwater monitoring at this 

location will continue until such time as the need for action is established and implemented. 

Total uranium concentrations, contoured on the maps in Figures A.2-2 and A.2-3, show the maximum 

total uranium plume for the third and fourth quarters of 1997, respectively. Data from the 1993 

sampling for the Remedial Investigation Report for Operable Unit 5 were used in the waste storage and 

Plant 6 areas for the third quarter of 1997 concentration map (Figure A.2-2) because there were no 

recent data. The map for the fourth quarter of 1997 (Figure A.2-3) contains data collected as part of 

the IEMP during 1997 in the waste storage and Plant 6 areas, as well as data collected in other areas. 

A comparison of the two figures shows that the total uranium plume in the waste storage area slightly 

expanded eastward since 1993 because there are increases in concentrations in Monitoring Wells 2033 
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and 2648. Monitoring Well 2033 showed an increase in concentration from 3.3 pg/L in 1993 to 

89.7 pg/L in 1997, and Monitoring Well 2648 showed an increase in concentration from 23.9 pg/L in 

1993 to 48.4 pg/L in 1997. These changes are expected as the plume moves slowly to the east. 

However, even with this slight eastward movement in 1997, the plume was still well within the 

10-year, uranium-based restoration footprint. The plume and will be remediated by the Waste Storage 

Area Extraction System, which is scheduled to begin operations in the year 2003. 

Because the maximum total uranium plume for the first two quarters of 1997 was presented in the 

' September 1997 South Plume DMEPP System Evaluation Report and in the Baseline Remedial Strategy 

Report, Remedial Design for Aquifer Restoration (Task 1) (DOE 1997a), it is not repeated here. 

As indicated in Table A.2-1 and shown in Figure A.2-4, eight wells with a total uranium FRL 
exceedance had "Up, Significant" trends based on the Mann-Kendall test for trend. All wells with 

exceedances and "Up, Significant" trends were within the 10-year, uranium-based restoration footprint: 

0 Monitoring Wells 13, 2398, and 3069 were located-near or within the northeastern lobe 
of the plume. Monitoring Wells 2398 and 3069 are on property while Monitoring 
Well 13 is a private homeowner well located off property. The "Up, Significant" trend 
in Monitoring Well 2398 indicates a continued slow eastward expansion of the plume. 
The TJp, Significant" trends in Monitoring Wells 3069 and 13 have been previously 
reported and the plume in this area was extensively surveyed in the first half of 1997 
using a Geoprobem sampling tool. It is expected that with the start-up of the South 
Field Extraction (Phase I), Re-Injection Demonstration, and South Plume Optimization 
modules, scheduled to begin in August 1998, that these wells will be within the 
10-year, uranium-based restoration footprint. 

e Monitoring Wells 2386 and 2397 were located on the east side of the South Field 
Plume. As with Monitoring Well 2398 mentioned above, the "Up, Significapt" trend 
indicates a continued slow eastward expansion of the plume as a result of the regional 
groundwater flow in this area. It is expected that with the South Field Extraction 
System (Phase I) scheduled to begin operation in August 1998 that these two wells will 
be within the capture zone and flow is expected to be reversed toward the South Field 
Extraction System. 

0 Monitoring Wells 3095 and 3125 were located in the South Plume immediately 
up-gradient from the South Plume Extraction System. Because both of these wells are 
up-gradient from the South Plume Extraction System, these trends are expected as the 
plume is drawn toward the extraction wells. When the South Plume Optimization 
extraction wells begin operating later in 1998, it is expected that concentrations in these 
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wells will begin to decrease with the improved efficiency from the new extraction 
wells. 

0 Well 3925 is a South Plume extraction well and the "Up, Significant" trend indicates 
that contamination was being drawn to the well from the higher concentrations in the 
heart of the So.uth Plume to the north. When the South Plume Optimization extraction 
wells begin operating later in 1998, it is anticipated that concentrations in this 
extraction well will begin to decrease as the new extraction wells remove the higher 
concentrations in the South Plume immediately north of the present extraction wells. 

Total uranium concentration versus time plots for all IEMP monitoring wells are presented in 

Figures A.2-5 through A.2-134. Only unfiltered, detected results were plotted. 
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TABLE A.2-1 

SUMMARY STATISTICS AND TREND ANALYSIS FOR TOTAL URANIUM 
WITH 1997 RESULTS ABOVE FINAL REMEDIATION LEVEL 

13 
2008 
2009 
2015 
2033 

'2045 
20% 
2049 
2054 
2@5o (12) 
2095 
21033 
2106 
2125 
2166 
2385 
2386 
2387 
2390 
2397 
2398 
2544 
2545 
2546 
2550 
255 1 
2648 
2821 
3015 
3067 
3069 
3095 
3125 
3390 
3924 
3925 

9 
12 
8 
31 
4 
13 
13 
12 
9 
24 
25 
3 
27 
25 
11 
6 
6 
6 
5 
7 
21 
19 
20 
8 
18 
18 
8 
3 
27 
25 
29 
26 
23 
4 
38 
45 

29 
5 

13.6 
1.3 
3.3 
256 
217 
3 

2.84 
27 

52.3 
26 

6.06 
4.2 . 

48 
76.6 
6.67 
106 
80.3 
212 

0.663 
0.4 
16 
0.4 
65 
7.5 
9.61 
27 
0.5 
0 

0.5 
2 

19.3 
81.7 
41 
2.1 

64 
25.4 
39.2 
290 
90 
462 
907 
175 
58.8 
332 
208 
43.2 
88.6 
88 
75 
204 
31.2 
492 
163 
339 
28 
521 
106 
144 
120 
90 

48.4 
32.6 
149 
57 
334 
21 
82 
110 
89 
33 

46 
18 

24.7 
160 
43.3 
311 
499 
70 

25.2 
95 
142 
32.5 
51.8 
27 
64 
117 
17.1 
255 
112 
294 
12 
35 
36 
30 
81 
30 
23 
30 
7 

2.6 
86 
10 
54 

97.5 
47 
25 

12 
5.6 
7.46 
42 
35 

56.5 
246 
60 

16.2 
79 

38.2 
NA 
17.3 
23 
7.9 
46.2 
9.57 
145 
33.3 
46.3 
7.7 
120 
22 
48 
14 
19 
12 
NA 
30 
11 
91 
5 
16 

13.6 
8.5 
7.8 

UP, signifucant 
No Significant Trend 
No Significant Trend 
Down, Significant 
No Significant Trend 
Down, Marginal 
Down. Significant 
No Significant Trend 

Down, Significant 
No Significant Trend 
NA 
No Significant Trend 
Down, Significant 
No Significant Trend 
Down, Significant 
up, S i g n i f i d  
Down, Significant 
No Significant Trend 

UP, Marginal 

up, S i g n i f i d  
UP, significant 
No Significant Trend 
Down, Significant 
No Significant Trend 
Down, Significant 
No Significant Trend 
No Significant Trend 
NA 
No Significant Trend 
Down, Significant 
UP, signifiolnt 
up, S i g n i f i d  
UP, signiscant 
No Significant Trend 
Down, Significant 
up, significant 

%ummary Statistics and IvIann-Kendall test for eend arebased on unfiltered samples from the OU5 RYFS data set (1988 through 1993) and 
994 through 1997 gruundwater data. 4 f more than one sample is collected per well per day (e.g., duplicate), then only one sample is counted for the number of samples, and the 

sample with the maximum concentration is used for determining the summary Sratistics (minimum, maximum, average, and standard deviation 
jSD]) and Mann-Kendall test for trend. 
P e j d  data qualified with either a R or Z were not included in fhis cam, the summary Staiistics, or h4ann-Kendall test for aend. 
If the number of samples is greater than or equal to four, then the M a n n - K d l  test for trend and all of the summary statistics are reported. If 

the number of samples is equal to three, then the minimum, maximum, and average are reported. If the number of samples is equal to two, then 
the minimum and maximum are reported. If the number of samples is equal to one, then the data point is reported as the minimum. 
'For results where the concentrations are below the dexection limit, the results used in the summary statistics and Mann-Kendall test for trend are 

G? = not applicable 
set at half the detection l i t .  
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Well ID Well Incationa Monitoring Activity 
13 
14 
67 

2002 
ux)8 
2009 
2014 
2015 

2017 

2027 
2032 
2033 
2034 
2045 
2046 
2049 
205 1 
2054 

2068 
2070 

2093 
2095 
2106 

21 18 
2125 
2128 
2166 

2385 
2386 
2387 
2389 
2390 
23% 
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L' 

private Well Monitoring 
hivate Well Monitoring 

South Plume Module 
Waste Storage Area Module 
Waste Storage Area Module 
South Field Exuaction System Module 
South Plume Module 
Injection Demonsh-ation Module 
South Plume Module 
Injection Demonstration Module 
Waste Storage Area Module 
Waste Storage Area Module 
Waste Storage Area Module 
Waste Storage Area Module 
South Field Ew-action System Module 
South Field Exuaction System Module 
South Field Exuaction System Module 
RCRA Boundary MonitoIing 
Plant 6 Area Module 
South Plume Module 
Injection Demonstration Module 
South Field Exuaction System Module 
RCRA Boundary Monitoring 
Injection Demonstdon Module 
South Plume Module 
South Plume Module 
South Plume Module 
RCRA Boundary Monitoring 
Injection Demonstration Module 
Plant 6 Area Module 
South Plume Module 
South Plume Module 
South Plume Modules 
RCRA Boundary Monitoring 
Injection Demonstdon Module 
South Field Extraction System Module 
South Field Extraction System Module 
South Field Exuaction System Module 
Plant 6 Area Module 
South Field Extracton System Module 
South Plume Module 

KC-2 Warehouse 
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TABLE A.2-2 
(Continued) 

Well ID Well Location” Monitoring Activity 
2397 
2398 

2402 
2417 
2424 
2426 
2429 
2430 
243 1 
2432 
2434 

2544 
2545 
2546 
2548 
2550 
255 1 
2552 
2553 
2624 
2625 
2636 
2648 
2649 
2733 
2821 
2880 
2881 
2897 
2898 
2899 
2900 
3009 
3014 
3015 

3027 
3032 
3034 

B 
D,E,F 

B 
F 
F 
F 
F 
F 
F 
F 
D,E,F 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
A 
A 
F 
A 
D 
D 
D 
D 
D 
D 
A 
B 
D,E 

A 
A 
A 

South Field Exhaction System Module 
South Plume Module 
RCRA Boundary Monitoring 
Injection Demonstrahl ‘on Module 
South Field Exhaction System Module 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
South Plume Module 
RCRA Boundary Monitoring 
Injection Demonstration Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
Waste Storage Area Module 
Waste Storage Area Module 
RCRA Boundary Monitoring 
Waste Storage Area Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
Waste Storage Area Module 
South Field Module 
South Plume Module 
Injection Demonstration 
Waste Storage Area Module 
Waste Storage Area Module 
Waste Storage Area Module 
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Well ID Well Location” Monitoring Activity 
3045 
3049 
3054 
3062 
3067 
3068 
3069 

3070 

3093 
3095 
3 106 

3125 
3 128 
3385 
3387 
3390 
33% 
3397 
3398 

3402 
3417 
3424 
3426 
3429 
343 1 
3432 
3550 
355 1 
3552 
3624 
3636 
3733 
3821 
3880 
388 1 
3897 

B 
B 
C 
D 
F 
B 
D E F  

D ’  
D 
D A F  

D 
D 
B 
B 
B 
D 
B 
D,E,F 

B 
F 
F 
F 
F 
F 
F 
D 
D 
D 
D 
D 
F 

- A  
D 
D 
D 

South Field Exaxtion System Module 
South Field Exaxtion System Module 
Plant 6 Area Module 
South Plume Module 
RCRA Boundary Monitoring 
south Field Exuaction System Module 
South Plume Module 
RCRA Boundary Monitoring 
Injection Demonstration Module 
RCRA Boundary Monitoring 
Injection Demonsb.aton Module 
South Plume Module 
South Plume Module 
South Plume Module 
RCRA Boundary Monitoring 
Injection Demonstration Module 
South Plume Module 
South Plume Module 
South Field Extraction System Module 
South Field Extraction System Module 
South Field Extraction System Module 
South Plume Module 
South Field Exlraction System Module 
South Plume Module 
RCRA Boundary Monitoring 
Injection Demonseraton Module 
South Field EAraction System Module 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
RCRA Boundary Monitoring 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
South Plume Module 
RCRA Bomdary Monitoring 
Waste Storage Area Module 
South Plume Module 
South Plume Module 
South Plume Module 
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Well ID Well Location" Monitoring Activity 
3898 D South Plume Module 
3899 D south Plume Module 
3900 D South Plume Module 
3924 D South Plume Module 
3925 D South Plume Module 
3926 D South Plume Module 
3927 D south Plume Module 
4067 F RCRA Boundary Monitoring 
4125 D south Plume Module 
4398 D ,EP South Plume Module 

RCRA Boundary Monitoring 
Injection DemwstratiOn Module 

4424 F RCRA Bomdaxy Monitoring 
4426 F RCRA Boundary Monitoring 
4432 F RCRA Boundary Monitoring 

21033 B South Field Extraction System Module 
21063 D South Plume Module 
21 194 D South Plume Module 
31217 F RCRA Boundary Monitoring 
41217 F RCRA Boundary Monitorhg 
22198 F RCRA Boundary Monitoring 

Well location refers to Figure A.2-1. 
%A = Not Applicable. "his well is located near. the southeast corner of the Femald Environmental Management Project (FEMP) 
Property- 
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FIGURE A.2-5. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 13 
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FIGURE A.2-7. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 67 
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FIGURE A.2-8. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2002 
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FIGURE A.2-9. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2008, 
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FIGURE A.2-11. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2014 
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FIGURE A.2-12. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 201 5 
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FOR WELL 2032 
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FIGURE A.2-16. TOTAL URANIUM CONCENTRATION VS. TIME 
PLOT FOR WELL 2033 
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FIGURE A.2-17. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2034 r: $ 
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FIGURE A.2-18. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2045 
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FIGURE A.2-19. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2046 
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FIGURE A.2-21. TOTAL URANIUM CONCENTRATION VS. TIME 
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FIGURE A.2-22. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2054 
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FIGURE A.2-23. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2060 (WELL 12) 
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FIGURE A.2-24. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2068 
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FIGURE A.2-25. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2070 
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FIGURE A.2-26. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2093 
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FIGURE A.2-27. TOTAL URANIUM CONCENTRATION VS. T 
FOR WELL 2095 
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FIGURE A.2-28. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 21033 
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FIGURE A.2-29. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2106 
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FIGURE A.2-30. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 21 063 
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FIGURE A.2-31. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 21 18 
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FIGURE A.2-32. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 21 194 
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FIGURE A.2-34. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2128 
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FOR WELL 2166 
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FIGURE A.2-36. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 221 98 
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FIGURE A.2-37. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 221 99 
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FIGURE A.2-39. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 22201 
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FIGURE A.2-40. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2385 
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FIGURE A.2-41. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2386 
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FIGURE A.2-42. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2387 
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FIGURE A.2-43. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2389 
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FIGURE A.2-44. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2390 
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FIGURE A.2-45. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2396 
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FIGURE A.2-46. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2397 
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FIGURE A.2-47. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2398 
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FIGURE A.2-48. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2402 
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FIGURE A.2-49. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 241 7 
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FIGURE A.2-50. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2424 
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FIGURE A.2-51. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2426 
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FIGURE A.2-53. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2430 
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FIGURE A.2-54. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2431 
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FIGURE A.2-55. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2432 
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FIGURE A.2-57. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2544 
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FIGURE A.2-59. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2546 
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FIGURE A.2-60. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2548 
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FIGURE A.2-61. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2550 
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FIGURE A.2-62. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2551 
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FIGURE A.2-64. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2553 
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FIGURE A.2-65. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2624 
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FIGURE A.2-71. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2821 
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FIGURE A.2-72. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2880 
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FIGURE A.2-73. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2881 
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FIGURE A.2-74. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2897 
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FIGURE A.2-76. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 2899 
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FIGURE A.2-78. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3009 
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FIGURE A.2-79. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3014 
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FIGURE A.2-82. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3032 
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FIGURE A.2-83. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3034 II' 
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FIGURE A.2-86. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3054 
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FOR WELL 3062 
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FIGURE A.2-90. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3069 
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FIGURE A.2-91. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3070 
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FIGURE A.2-92. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3093 



50 

40 

10 

0 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

- -1- - - - - - - - - - - - - - - - 

I 
I 
I 

1 .  

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

‘r - - - - - - - -  

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

- I - - - -  

I 

I .  

I 
I 
I 
I 
I 
I 
T - - -  
I 
I 
I 
I 
I 
I 
I 

- - - - -  

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I . - -r - - - - - - - - - - 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
T -  
I 
I 

. I  
I 
I 
I 
I 

- - -  

I 
I 
I .I  
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

-r - - - - - - - -  

I I I I 
I I I I 1 The groundwater FbL for total branium is 20 pg/L. j 1 

I I I I I I I I I I 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Sample Date (year) 

FIGURE A.2-93. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3095 
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FIGURE A.2-95. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 31217 
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FIGURE A.2-96. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3125 
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FIGURE A.2-97. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3128 
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FIGURE A.2-99. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3387 
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FOR WELL 3396 
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FIGURE A.2-102. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3397 
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FIGURE A.2-103. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3398 
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FIGURE A.2-106. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3424 
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FOR WELL 3429 
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FIGURE A.2-120. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3897 
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FIGURE A.2-124. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3924 
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FIGURE A.2-125. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3925 
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FIGURE A.2-127. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 3927 
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FIGURE A.2-128. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
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FIGURE A.2-129. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 41217 
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FIGURE A.2-130. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 4125 
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FIGURE A.2-131. TOTAL URANIUM CONCENTRATION VS. TIME PLOT 
FOR WELL 4398 
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FIGURE A.2-133. TOTAL URANIUM CONCENTRATION VS.TIME PLOT 
FOR WELL 4426 
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Groundwater elevation maps are shown in Figures A.3-1 through A.3-10 for Type 2 and Type 3 

groundwater monitoring wells for the four quarters of 1997 and for the first quarter of 1998. Elevation 

data for the first quarter of 1998 are included because this data set is representative of the water table 

3 

4 

5 

when the South Plume Extraction System is pumping at 1,500 gpm. (Note: The set point for South 6 

Plume Extraction Well 3927 (RW-4) was increased from 400 gpm to 500 gpm on November 6, 1997, 

to maximize the extent of the eastern edge of the capture zone, which increased the total pumping rate 

for the system from 1,400 gpm to 1,500 gpm.) For additional operational details, see Attachment A. 1.  

Each groundwater elevation map contains an interpreted capture zone for the respective time period for 

the South Plume Extraction System made from the Type 2 elevation contours, then posted on both the 

Type 2 and Type 3 elevation maps. Also indicated on the maps are the bedrock highs and the major 

groundwater flow divide which separates groundwater exiting the New Haven Trough to the Great 

Miami River through the Paddys Run Outlet from groundwater exiting the New Haven Trough to the 

Great Miami River through the New Baltimore Outlet. 

Detailed maps of the 10 groundwater elevation maps shown in Figures A.3-1 through A.3-10 in the 

area around the South Plume Extraction System are shown in Figures A.3-11 through A.3-20. 

Hydrographs for the wells around the South Plume Extraction System are provided in Figures A.3-21 

through A.3-30 to assess vertical groundwater gradients. For this reason, groundwater elevations from 

Type 2 and Type 3 wells at the same cluster were plotted on the same graph. The well clusters are 

identified by the last three digits of the monitoring wells (e.g., cluster 552 consists of Monitoring 

Wells 2552 and 3552). For well cluster locations, refer to Figure A.1-1. 

Analysis of the Type 2 and Type 3 elevation data on these graphs indicate that they fall into three 

categories with respect to the slight vertical gradients indicated: 

0 The most prominent vertical gradients are evident at monitoring well clusters 624, 396, 
and 552 (Figures A.3-21, A.3-22, and A.3-23, respectively). These well clusters are 
along Paddys Run and show temporary vertical gradients (up to one foot difference) at 
various times which are interpreted to be due to Hiltration events from Paddys Run. 

' 3 .  
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Monitoring well cluster 125 (Figure A.3-24) is also along Paddys Run, but appears to 
show less effect from infiltration than the other well clusters in the vicinity of Paddys 
RUn. 

0 Monitoring well clusters 881 and 897 (Figures A.3-25 and A.3-26, respectively), which 
are north of the South Plume Extraction System, appear to show slight differences in 
elevation measurements of approximately 0.1 foot which are persistent with time. 
Monitoring well cluster 898, which is east of the South Plume Extraction System, also 
shows this slight but persistent difference in elevations. In each of these three cases, 
the highest elevation in the cluster is at the Type 3 monitoring well. Monitoring well 
cluster 880, which is also north of the South Plume Extraction System, does not show 
this effect (Figure A.3-28). 

0 A slight reverse vertical gradient is observed at monitoring well cluster 899 
(Figure A.3-29), which is immediately southeast of Extraction Wells 3926 (RW-3) and 
3928 (RW-4). At this well cluster, the Type 2 well has slightly higher elevations when 
compared to the Type 3 well. The elevation difference is persistent with time and 
averages about 0.1 foot to 0.2 foot. However, monitoring well cluster 900 
(Figure A.3-30) is south of Extraction Wells 3924 (RW-1) and 3925 (RW-2) and does 
not show this effect. In fact, Type 2 and Type 3 elevations at this well cluster are 
almost identical. 

The cause for these slight and persistent differences in elevation measurements between Type 2 and 

Type 3 wells is unknown, but because they are minimal, they are not expected to affect the capture and 

containment of the total uranium plume. 

The colloidal borescope was used in monitoring wells around the South Plume Extraction System 

during 1997 to provide additional data on the location of the capture zone. Quarterly data were 

collected and are being presented consistent with implementation of the IEMP reporting schedule. 

These data are presented in Table A.3-1 and in three period-specific sets of figures from 

Figures A.3-31 through A.3-60. Each set of figures consists of a map and graphs showing the average 

groundwater flow direction for each well after statistical filtering. The uncertainty after filtering, plus 

or minus one standard deviation, is indicated on the map'by a fan-shaped wedge at each well location. 

Each flow direction map is followed by graphs of flow direction versus time for those wells that were 

borescoped: 

0 Figures A.3-31 through A.3-39 represent data from the first half of 1997 and are 
consistent with data presented in the September 1997 South Plume Removal Action 

' DMEPP System Evaluation Report. 
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.. Figures A.3-40 through A.3-48 represent third quarter 1997 data. Flow directions are 
generally similar to those observed during the first half of 1997. 

0 Figures A.3-49 through A.3-60 represent fourth quarter 1997 data. The observed flow 
directions during the fourth quarter were generally similar to those observed during the 
first half of 1997 and during the third quarter of 1997. The most notable difference 
was in the observed flow directions in Monitoring Well 3899 which shifted from 
northwest toward the South Plume Extraction System in the first half of 1997 and in the 
third quarter of 1997 to southwest and away from the South Plume Extraction System 
in the fourth quarter of 1997. 

The borescope flow directions were not always consistent with flow directions interpreted from 

groundwater elevation data because the borescope monitors local flow regimes within the aquifer, while 

groundwater elevation data tend to give results which are more regional in nature. Generally, 

however, the borescope data were consistent with the capture zones interpreted from groundwater 

elevation data with the following exceptions: 

0 Monitoring Well 3552 appeared to be within the capture zone during all of 1997 based 
on the borescope flow directions to the north as shown in Figures A.3-31, A.3-40, 
and A.3-49. However, the capture zone interpreted from groundwater elevation data 
from the first three quarters of 1997 suggests the well was outside the capture zone. 
The capture zone interpreted from fourth quarter 1997 groundwater elevation data was 
consistent with the borescope results for this well. The differences were attributed to 
variation in scale between flow directions interpreted from elevation data, and flow 
directions observed with the borescope. 

0 Monitoring Well 2552 on the extreme western edge of the capture zone appeared to be - 
outside the capture zone during the first half of 1997 based on the southeasterly flow 
direction indicated on Figure A.3-31. Capture at this location during the third and 
fourth quarters was uncertain because flow directions indicated on Figures A.3-40 
and A.3-49 were almost due east and could have turned north toward the extraction 
system or south to the Paddys Run Outlet. The capture zone at this well location is 
believed to have varied during the year as infitration from Paddys Run changed. 
Increased infiltration during the months with higher than normal precipitation provided 
water to the extraction system which decreased the areal extent of capture. In times 
when Paddys Run was not flowing, the capture zone may have expanded and possibly 
included Monitoring Well 2552. 

, 

Borescope measurements were taken in the area of the northeastern lobe of the total uranium plume 

during the fourth quarter of 1997 at Monitoring Wells 221 11,21063, and 2093 to determine 
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groundwater flow directions in this area and to determine which wells were within the capture zone of 

the South Plume Extraction System. Since the borescope had not been used in these wells before the 

fourth quarter, they do not appear on the borescope maps from earlier quarters. 

Figures A.3-61 through A.3-63 show modeled particle tracks for South Plume Removal Action System 

pumping rates of 700 gpm, 1 , 100 gpm, and 1,500 gpm, respectively. The modeled flow directions 

agree with the flow directions interpreted from groundwater elevation data, except in the area of the 

northeast lobe of the total uranium plume. As presented in the Integrated Environmental Monitoring 

Status Report for Fourth Quarter 1997, groundwater elevation data indicate flow to the east and 

southeast in this area, while the model predicts flow to the south and southwest toward the South Plume 

Extraction System. This difference between observed and predicted flow directions is believed to be 

due to a change in the pumping rates at the Southwest Ohio Water Collector Wells 1 and 2. The model 

assumes a pumping configuration of 10 million gallons per day (mgpd) from Collector Well 2, which is 

on the north side of the Great Miami River, and eight mgpd from Collector Well 1.  Refer to 

Figures A.3-1 through A.3-10 for collector well locations. In recent communications, Southwest Ohio 

Water Collector representatives indicated that Collector Well 2 was pumped at 12 mgpd and Collector 

Well 1 was pumped at six mgpd for nine months out of the year. During the late summer months and 

early fall, both collector wells were pumped at 12 mgpd each. 

Preliminary model studies indicate that the predicted flow in the area of the northeastern lobe of the 

plume is extremely sensitive to boundary conditions along the eastern edge of the modei, and therefore, 

also sensitive to Southwest Ohio Water Collector pumping rates. This change to Southwest Ohio Water 

Collector pumping rates and eastern model boundaries is being incorporated into the ongoing model 

upgrade project from SWIFT to VAM3D. Model predictions in this area will be re-evaluated and 

compared to observed groundwater flows when the model upgrade project is completed. 
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TABLE A.3-1 

FLOW DIRECTION DATA FROM BORESCOPE OBSERVATIONS IN 1997 

Average Flow 
Direction"' Standard Deviation' 

Monitoring Well Date of Observation (degrees) (degrees) 
2093' 

21063' 

221 1 lC 
2552 

3552 

2898 

3898 

2899 

3899 

2900 

3900 

1 1/25 

11/12 

11/24 

3/13 

8/22 

11/13 

3/12 

8/26 

11/13 

2/24 

8/26 

10106 

2/19 

8/26 

1 1/05 

5/27 

8/27 

11/17 

5/22 

8/27 

11/05 

3/12 

8/25 

10108 

5/28 

8/25 

1 1/07 

217.9 

159.4 

89.9 

135.1 
91.74 

96.7 

12.8 

350.8 

351.9 

103.5 

91.72 

100.3 

198.1 

235.6 

212.7 

144.9 

111.9 

134.5 

279.5 

279.9 

227.3 

358.6 

352.0 

310.1 

221 .o 
225.8 

283.0 

5.4 

6.8 

6.2 

38.9 

8.16 

18.2 

9.3 

64.4 

25.1 

10.4 

12.26 

9.8 

23.1 

18.1 

12.7 

10.6 

12.5 

11.2 

7.5 

11.2 

12.3 

27.5 

15.9 

5.9 

16.1 

25.2 

70.5 

"Average flow direction is measured clockwise in degrees from magnetic north. 
'Values are calculated after statistical filtering to remove outliers. 
'These wells were not monitored with the borescope until the fourth quarter of 1997. 
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FIGURE A.3-46. GROUNDWATER FLOW DIRECTION IN 
MONITORING WELL 3899 USING COLLOIDAL BORESCOPE 
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FIGURE A.3-52. GROUNDWATER FLOW DIRECTION IN 
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FIGURE A.3-54. GROUNDWATER FLOW DIRECTION IN 
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Average: 227.3 
Standard Deviation: 12.3 
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FIGURE A.3-56. GROUNDWATER FLOW DIRECTION IN 
MONITORING WELL 2900 USING COLLOIDAL BORESCOPE 
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ATTACHMENT A.4 

INTRODUCTION 

This attachment to Appendix A evalua :s non-uranium FFU exceedances which occurred in 1997. The 

evaluation provides the following information: 

0 A listing of and the location of the non-uranium FRL exceedances in 1997. These FRL 
exceedances were evaluated for trend using the Mann-Kendell test for trend. Data 
collected from 1988 (beginning of the remedial investigatiodfeasibility study [RI/FS] 
groundwater sampling) to 1997 were used in the trend analysis. 

0 A presentation of the 1997 non-uranium FRL exceedances inside the 10-year, uranium- 
based restoration footprint is provided. 

0 An evaluation of the 1997 non-uranium FRL exceedances outside the 10-year, 
uranium-based restoration footprint is provided. 

NON-URANIUM FRL EXCEEDANCES DETECTED IN 1997 

Table A.4-1 lists the 1997 non-uranium FRL exceedances both inside and outside the 10-year, 

uranium-based restoration footprint. The 1997 concentration data for each FRL exceedance were 

combined with data collected since 1988 to evaluate the trend at each exceedance location. 

Table A.4-1 identifies: the constituents which had a non-uranium FRL exceedance in 1997; the 

groundwater monitoring well location where the exceedance occurred; the number of unfiltered 

samples collected from 1988 through 1997; the number of unfiltered samples with concentrations above 

the FRL from 1988 through 1997; the number of unfiltered samples with concentrations above the FRL 

in 1997, respectively; summary statistics for each sample set; and statistical trend results. For the trend 

analysis, if four or more sample results existed, the trend of the concentration data was determined 

using a Mann-Kendell test for trend. 

Figure A.4-1 identifies the location of the 1997 non-uranium FRL exceedances both inside and outside 

the 10-year, uranium-based restoration footprint. 
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NON-URANIUM FRL EXCEEDANCES DETECTED IN 1997 WITHIN THE 10-YEAR, 1 

URANIUM-BASED RESTORATION FOOTPRINT 2 

3 

4 Non-uranium FRL exceedances were monitored inside the 10-year, uranium-based restoration footprint 

to determine: 5 

0 

0 

If any new FRL exceedances were being detected 

If any statistically "Up, Significant" trends were occurring. 

In 1997, 10 constituents had one or more FRL exceedance at monitoring well locations inside the I I  

10-year, uranium-based restoration footprint (Table A.4-1). The 10 constituents were: antimony, 

boron, chromium, lead, manganese, molybdenum, nickel, nitratehitrite, technetium-99, and zinc. 

Background 

A detailed parameter selection process was used to develop lists of constituents for groundwater 

monitoring of the aquifer restoration remedy. The detailed parameter selection process is presented in 

Appendix A of the IEMP and is summarized below. 

The groundwater monitoring under the IEMP focused on the 50 groundwater FRL constituents listed in 

the Record of Decision for Remedial Actions at Operable Unit 5 (DOE 1996). For the purpose of 

modeling and monitoring, the aquifer was divided into different zones. A unique monitoring parameter 

list was developed for each zone, based on data collected from the aquifer from 1988 through 1995 and 

criteria defined in Appendix A of the IEMP. Constituents were categorized as follows: 

0 > MP The constituent had been detected in the aquifer at concentrations "greater than 
its established FRL" and was considered "mobile and persistent". It had been 
predicted to be able to migrate from the glacial overburden to the aquifer and 
had already caused a FlU exceedkce in the aquifer. 

0 > N The constituent had been detected in the aquifer at concentrations "greater than 
its established FRL" but was "not considered mobile and persistent". This 
constituent was not predicted to be able to migrate vertically through the glacial 
overburden, reach the aquifer, and create an unacceptable risk. Background 
conditions andor surface water infiltrations may have caused isolated FRL 
exceedances noted in the historical record. 
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-. < MP The constituent had "not been detected in the aquifer at concentrations greater 
than its established FRL", but was considered both "mobile and persistent". 
This constituent was predicted to be able to migrate through the glacial 
overburden to the aquifer (if no source removalkontrol actions are taken), but 
as yet has not caused exceedances of its established FRL. 

0 < N The constituent had "not been detected in the aquifer at concentrations greater 
than its established FRL" and was "not considered mobile and persistent". 

New FRL Exceedances 10 

If a new FRL exceedance was detected in a particular aquifer zone, then the constituent with the 

exceedance would need to be re-categorized for monitoring purposes from < 'I to > . Of the 12 

11 

10 constituents with FRL exceedances for 1997 noted above, chromium appears to require 

re-categorization from 

13 

< MP" to I' > MP" in aquifer zones 1 and 2. This re-categorization is 14 

necessary for the fillowing reasons: 15 

0 In aquifer zone 1, one or more chromium FIU exceedances were detected in 1997 at 
Monitoring Wells 2032, 3032, and 2648. Two chromium FRL exceedances occurred 
at Monitoring Well 2648 before 1996; therefore, chromium should already have been 
identified in the IEMP as > MP" in aquifer zone 1 rather than 'I < MP" . a 

0 In aquifer zone 2, one or more chromium FRL exceedances were detected in 1997 at 
Monitoring Wells 2386,2387,2398, 3045, 3068,3385, and 3397. Chromium FRL 
exceedances at Monitoring Well 2398 actually began back in 1996. It was categorized 
in the IEMP for aquifer zone 2 as 'I < MP" since the data used to prepare the IEMP 
only went through 1995. 

The FRL for chromium is based on hexavalent chromium. However, total chromium was analyzed due 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

to short laboratory "holding times" for hexavalent chromium. If the total chromium concentration was 

above the FRL, then it was not certain that the hexavalent component of the total chromium 

concentration was above the FRL. However, it has been conservatively assumed that all of the 

chromium in a particular sample was hexavalent, but this most likely was not the case. Given the pH 

29 

30 

31 

32 

and Eh conditions of the aquifer, the chromium exceedances were most likely false positive 

exceedances for hexavalent chromium. Therefore, it is proposed that an investigation of the valence 

state of chromium in the groundwater at the FEMP be conducted prior to adjusting the monitoring 

33 

34 

35 

program for chromium. This investigation will be conducted in 1998. Results of this investigation will 36 

be discussed in future IEMP reports. I. 37 

38 
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Statisticallv-UD-Simificant Concentration Trends 

Statistically determined "Up, Significant" trends were used to identify areas of the aquifer where 

concentrations were increasing. Of the 10 constituents with FFU exceedances in 1997 within the 

10-year, uranium-based restoration footprint, only chromium and nickel in Monitoring Well 2398 had 

statistically "Up, Significant" trends. Figure A.4-1 identifies the location of Monitoring Well 2398. 

Figures A.4-2 and A.4-3 present chromium and nickel concentration versus time plots, respectively, 

for Monitoring Well 2398. Figures A.4-2 and A.4-3 indicate that the upward trend in chromium and 

nickel concentrations appears to have begun around 1995. 

. .  

In conjunction with the nickel and chromium increases, an increase in the chloride concentration at 

Monitoring Well 2398 has also been observed. The chloride concentration in this well has increased 

from approximately 20 mg/L in 1993 to approximately 55 mg/L in 1996. Given the corrosive nature 

of chloride and that nickel and chromium are components of the stainless steel comprising the well 

screen and casing, it is possible that the chromium and nickel increases in Monitoring Well 2398 were 

due to corrosion of the well materials. During 1998, DOE will further investigate the role of chloride 

as a corrosive agent that may be contributing to increases in nickel.and chromium in monitoring wells 

at the FEMP. Progress of this investigation will be provided in future IEMP reports. Given that 

Monitoring Well 2398 is located within the 10-year, uranium-based restoration footprint, no additional 

actions beyond that specified above the scope of the current IEMP monitoring regime were required. 

NON-URANIUM FRL EXCEEDANCES DETECTED IN 1997 OUTSIDE THE 10-YEAR, 
URANIUM-BASED RESTORATION FOOTPRINT 

The Restoration Area Verification Sampling Program Summary Report (DOE 1998c) indicates that any 

FRL exceedance detected outside the 10-year, uranium-based restoration footprint at a property 

boundary well as a result of routine IEMP groundwater monitoring would also be evaluated using the 

same conservative data evaluation method approved for the Restoration Area Verification Sampling 

Program, Project-Specific Plan (DOE 1997e). This section fulfills this commitment for calendar year 

1997 data. 

The purpose of this evaluation is to determine if an FRL exceedance detected outside the 10-year, . 

uranium-based restoration footprint is persistent or not persistent. Data from samples collected 

immediately following an FRL exceedance are analyzed to determine if the detected FRL exceedance is 
, 
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persistent. In accordance .with the approved Restoration Area Verification Sampling method, if two or 

more sampling events following an FRL exceedance indicate that the concentration in question is back 

down below the groundwater FRL, then the exceedance is not considered persistent. 

If an FRL exceedance detected outside of the 10-year uranium-based restoration footprint is determined 

to be not persistent, then no additional action is required above and beyond the routine groundwater 

monitoring specified in the IEMP. If an FRL exceedance is determined to be persistent, then the cause 

of the persistent exceedance needs to be identified, and its impact on the aquifer remedy design 

assessed. Ultimately, the cause needs to be addressed either through a modification of the aquifer 

remedy or by other means as applicable. 

Evaluation of RCRA Propertv Boundarv Well Data 

Based on results from Appendix A of the Restoration Area Verification Sampling Project-Specific Plan 

and the Restoration Area Verification Sampling Program Summary Report, no persistent FRL 

exceedance was identified outside the 10-year, uranium-based restoration footprint. However, 

evaluation of 1997 RCRA Property Boundary Well data revealed three persistent manganese FRL 

exceedances in 1997. 

Figure A.4-4 identifies the 26 property boundary monitoring wells which are located outside or near 

the boundary of the 10-year, uranium-based restoration footprint. The 26 wells are: 

2417,2424, 2051, 2070, 2426,2429,2430,2431,2432,2733,22198, 3417, 3424, 3426, 
3429, 3067, 3070, 3431, 3432, 3733, 31217,4067,4424,4426,4432, and 41217. 

In 1997, five FRL constituents had one or more exceedances involving 10 of the 26 property boundary 

' groundwater monitoring wells located outside the 10-year, uranium-based restoration footprint, as 

noted below and on Figure A.4-4: 

Cadmium Monitoring Well 3432 
Chromium Monitoring Well 41217 
Lead Monitoring Well 3733 
Manganese 
zinc 

Monitoring Wells 2424, 2426, 2430, and 2431 
Monitoring Wells 2424, 2426,22198, 3426, and 4424 

. . .  
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The manganese exceedances at Monitoring Wells 2424,2426, 2430, and 2431 were statistically 

determined to have "Up, Significant" concentration trends. Figures A.4-5 through A.4-16 present 

individual concentration versus time graphs for each monitoring well and its associated FRL 

exceedances outside the 10-year, uranium-based restoration footprint. These graphs were prepared the 

same way the graphs were prepared for the Restoration Area Verification Sampling Project-Specific 

Plan and the Restoration Area Verification Sampling Program Summary Report. They are conservative 

in that: 

0 The values plotted on the graphs represent the greatest concentration for each date of 
the following: filtered samples, unfiltered samples, normal samples, and duplicate 
samples. Any large discrepancies between concentrations of the same constituent on 
the same date are noted on the individual graphs. 

0 ' Nondetects are graphed at the reported detection limit. 

Sample results, by FRL constituent and by well, are further discussed below. 

Cadmium - Monitoring Well 3432 

Figure A.4-5 illustrates the cadmium concentration versus time for groundwater samples collected from 

Monitoring Well 3432 from 1988 through 1997. Prior to 1996, no FRL exceedances for cadmium had 

been detected at Monitoring Well 3432. 

A cadmium FRL exceedance was detected in July 1997. However, the concentration of cadmium in 

groundwater samples collected throughout the rest of 1996 and 1997 was below the cadmium FRL. In 

accordance with the Restoration Area Verification Sampling Project-Specific Plan method, two or more 

sampling events with concentrations below the FRL are required after an exceedance to c o n f i i  that 

the exceedance is not persistent. Although the September 1997 cadmium concentration was below the 

groundwater FRL, an additional sample with a concentration below the FRL is required to satisfy the 

sampling plan. Therefore, another sample will be collected during the first quarter of 1998. 

Persistence of the July 1997 exceedance will be re-evaluated after first quarter 1998 sample results are 

obtained. 
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Figure A.4-6 illustrates the chromium concentration versus time for groundwater samples collected 

from Monitoring Well 41217 from 1988 through 1997. Prior to 1996, no persistent FRL exceedances 

for chromium had been detected at Monitoring Well 41217. 

A chromium FRL exceedance was detected in January 1997. The concentrations of chromium in 

groundwater samples collected throughout the rest of 1996 and 1997 were below the chromium FRL. 

Therefore, in accordance with the Restoration Area Verification Sampling Project-Specific Plan 

method, the FRL exceedance for chromium at Monitoring Well 41217 in January of 1997 was not 

determined to be persistent. 

Lead - Monitoring Well 3733 

Figure A.4-7 illustrates the lead concentration versus time for groundwater samples collected from 

Monitoring Well 3733 from 1988 through 1997. Prior to 1996, no FRL exceedances for lead had been 

detected at Monitoring Well 3733. a 
A lead FRL exceedance was detected in July 1996, but the subsequent two samples indicated lead 

concentrations were below the lead FRL. A lead FRL exceedance was detected in September of 1997. 

In accordance with the Restoration Area Verification Sampling Project-Specific Plan method, two 

additional groundwater samples were required to determine the nature of the lead FRL exceedance 

detected in the September 1997 groundwater sample. The additional groundwater samples will be 

collected in 1998. 

Manganese - Monitoring Well 2424 

Figure A.4-8 illustrates manganese concentration versus time for groundwater samples collected from 

Monitoring Well 2424 from 1988 through 1997. FRL exceedances for manganese at Monitoring 

Well 2424 prior to 1996 were reported in the Restoration Area Verification Sampling Project-Specific 

Plan. Additional monitoring was conducted in 1996 and 1997 to satisfy the Restoration Area 

Verification Sampling Program Summary Report. It was reported in the Restoration Area Verification 

Sampling Program Summary Report that based on the concentration of the last three samples collected 

in 1997 the FRL exceedances for manganese at Monitoring Well 2424 were not persistent. 
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Manganese - Monitoring: Well 2426 

Figure A.4-9 illustrates the manganese concentration versus time for groundwater samples collected 

from Monitoring Well 2426 from 1988 through 1997. Prior to 1996, no FRL exceedances for 

manganese had been detected at Monitoring Well 2426. 

Manganese FRL exceedances were detected in groundwater samples collected in September 1996 and 

January, April, and July 1997. The groundwater sample collected in September 1997 had a manganese 

concentration just below the manganese FRL. In accordance with the Restoration Area Verification 

Sampling Project-Specific Plan method established in the approved Restoration Area Verification 

Sampling Project-Specific Plan, the 1996 and 1997 manganese groundwater FRL exceedances at 

Monitoring Well 2426 were determined to be persistent. 

As explained in the conclusion and recommendation section, additional monitoring will take place in 

1998 and biofouling will be examined as a possible cause for the persistent manganese FRL 

exceedances at this well. 

ManPanese - Monitorinn Well 2430 

Figure A.4- 10 illustrates the manganese concentration versus time for groundwater samples collected 

from Monitoring Well 2430 from 1988 through 1997. Prior to 1996, no FFU exceedances for 

manganese had been detected for Monitoring Well 2430. 

A manganese FRL exceedance was detected in the groundwater sample collected in September 1996. 

The subsequent-two sampling events in January and April 1997 indicate that the concentration of 

manganese was once again below the FRL for manganese. Therefore, in accordance with the 

Restoration Area Verification Sampling Project-Specific Plan method, the 1996 manganese 

groundwater FRL exceedance was not determined to be persistent. 

In July and September 1997, the concentration of manganese measured in the groundwater samples 

collected from Monitoring Well 2430 were once again above the FRL for manganese. In accordance 

with the Restoration Area Verification Sampling Project-Specific Plan method, the 1997 manganese 

groundwater FRL exceedances at Monitoring Well 2430 were determined to be persistent. 
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As explained in the conclusion and recommendation section, additional monitoring will take place in 

1998 and biofouling will be examined as a possible cause for the persistent manganese FRL 

1 

2 

exceedances at this well. 

Manganese - Monitoring Well 243 1 

Figure A.4- 1 1 illustrates the manganese concentration versus time for groundwater samples collected 

from Monitoring Well 2431 from 1988 through 1997. Prior to 1997, no FRL exceedances for 

manganese had been detected at Monitoring Well 243 1. 

Manganese FRL exceedances were detected in groundwater samples collected in January, April, and 

July 1997. The concentration of manganese in the groundwater sample collected in September was 

below the manganese FRL. In accordance with the Restoration Area Verification Sampling 

Project-Specific Plan method, the 1997 manganese groundwater FRL exceedances at Monitoring 

.Well 2431 were determined to be persistent. 
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As explained in the conclusion and recommendation section, additional monitoring will take place in 

1998 and biofouling will be examined as a possible cause for the persistent manganese FRL 17 

exceedances at this well. 18 

16 

19 

Zinc - Monitoring Well 2424 20 

Figure A.4- 12 illustrates the zinc Concentration versus time for groundwater samples collected from 

Monitoring Well 2424 from 1988 through 1997. This well was identified in Appendix A of the 

21 

22 

Restoration Area Verification Sampling Project-Specific Plan as having a pre-1996 zinc FRL 

exceedance. Additional monitoring was conducted in 1997 to satisfy the Restoration Area Verification 

23 

24 

Sampling Program Summary Report. The Restoration Area Verification Sampling Program Summary 

appear that the FRL exceedances for zinc at Monitoring Well 2424 were persistent. Monitoring 

25 

Report reported that based on the concentration of the last two samples collected in 1997 it did not 26 

21 

Well 2424 was re-developed in July 1997 through pumping. The zinc concentrations appear to 

decrease in July of 1997, indicating that re-development of the well by pumping may have lowered the 

28 

29 

zinc concentration. 
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Zinc - Monitoring Well 2426 

Figure A.4-13 illustrates the zinc concentration versus time for groundwater samples collected from 

Monitoring Well 2426 from 1988 through 1997. This well was identified in Appendix A of the 

Restoration Area Verification Sampling Project-Specific Plan as having a pre-1996 zinc FRL 

exceedance. The pre-1996 exceedance was identified as a one-time exceedance. 

A zinc FRL exceedance was detected in the groundwater samples collected in September 1996 and 

January 1997. Based on the last three samples collected in 1997, the FRL exceedance for zinc at 

Monitoring Well 2426 was not considered to be persistent. 

The concentration of zinc in the last groundwater sample collected in 1997 was reported by the 

laboratory to be non-detectable at a concentration above the FRL. This reported nondetectable 

concentration was considered suspect, as the required contract detection limit was set below the FRL. 

The reported non-detect concentration was only slightly above the FRL and additional groundwater 

samples will be collected in 1998. It is believed that unless this exceedance occurs again, it is not a 

concern. 

Zinc - Monitoring Well 22198 

Figure A.4- 14 illustrates the zinc concentration versus time for groundwater samples collected from 

Monitoring Well 22198 in 1997. This well was installed in 1997. Data reported in this appendix 

begins with the April 1997 sampling round. An FRL exceedance for zinc was detected in the 

April 1997 groundwater sample. Concentrations of zinc in the groundwater samples collected in July 

and September of 1997 were below the zinc FRL. Therefore, in accordance with the Restoration Area 

Verification Sampling Project-Specific Plan method, the FRL exceedance for zinc in Monitoring 

Well 22198 was not determined to be persistent. 

Zinc - Monitoring Well 3426 

Figure A.4-15 illustrates the zinc concentration versus time for groundwater samples collected from 

Monitoring Well 3426 from 1988 through 1997. Prior to 1996, no FRL exceedances for zinc had been 

detected at Monitoring Well 3426. 
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A zinc FRL exceedance was detected in April 1996 but no exceedance was detected in the subsequent 

four samples collected in July and September 1996 and January and April 1997. In accordance with 

the Restoration Area Verification Sampling Project-Specific Plan method, the FRL exceedance for zinc 

at Monitoring Well 4424 in 1996 was not determined to be persistent. 

. 

A zinc FRL exceedance was detected in July 1997. The concentration of zinc in the subsequent 

groundwater sample collected in September 1997 was below the zinc FRL. One more sample will be 

required to confirm the non-persistence of the September FRL exceedance. Additional sampling will 

take place in 1998. 

Well 4424 - Zinc 

Figure A.4-16 illustrates the zinc concentration versus time for groundwater samples collected from 

Monitoring Well 4424 from 1988 through 1997. Prior to 1996, no FRL exceedances for zinc had been 

detected at Monitoring Well 4424. 

A zinc FRL exceedance was detected in April 1997. The concentrations of zinc in groundwater 

samples collected in July and September 1997 were below the zinc FRL. Therefore, in accordance 

with the Restoration Area Verification Sampling Project-Specific Plan method, the FRL exceedance for 

zinc at Monitoring Well 4424 in 1997 was not determined to be persistent. 

CONCLUSIONS 

0 The following 1997 FRL exceedances were identified as being one-time exceedances 
and were not persistent: 

- Manganese and zinc at Monitoring Well 2424 
Zinc at Monitoring Well 4424 
Chromium at Monitoring Well 4.1217 
Zinc at Monitoring Well 22198. 

- 
- 
- 

0 Analysis of 1997 groundwater data indicated that persistent manganese groundwater 
FRL exceedances were detected at Monitoring Wells 2426, 2430, and 2431. As 
explained below, it was concluded that: 

- Persistent FFU exceedances for manganese in 1997 were considered to be only 
slightly above natural background concentrations. 
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- - The FEMP was not a likely source for 1997 manganese contamination. 

- Iron biofouling conditions were reported in the same monitoring wells that had 
manganese FRL exceedances. 

Natural Background Conditions 

Unconsolidated glacial/alluvial aquifers in Ohio, like the Great Miami Aquifer, have relatively high 

manganese concentrations. Manganese is an impurity in shale and sandstone. Shale forms the floors 

and walls of the buried valley containing the sand and gravel comprising the Great Miami Aquifer 

beneath the FEMP. The 90th percentile manganese concentration for unconsolidated glacial/alluvial 

aquifers in Ohio (based on 465 analyses) was reported in 1991 as 590 pg/L (Rowland and 

Pennel 1991). The background concentration study, Characterization of Background Water Quality for 

Streams and Groundwater, performed with samples from th.e Great Miami Aquifer at the FEMP, 

concluded that the 95th percentile of background concentration (based on 16 samples) was 900 pg/L. 

Manganese does not have a Maximum Contaminant Level Standard but it does have a Secondary 

Maximum Contaminant Level Standard, which is 50 yg/L in Ohio. The FRL for manganese at the 

FEMP was appropriately based on the determined background value for the area of 900 pg/L. 

Exceedances at Monitoring Wells 2426, 2430, and 2431 in 1997 were considered to be only slightly 

above background, with the maximum concentration at each monitoring well being 2860 pg/L, 

965 ,ug/L, and 2200 pglL, respectively. 

The FEMP Is Not a Likely Source for Manganese Contamination 

Manganese or compounds with manganese were not used in operations at the FEMP, but according to 

the Operable Unit 5 RI Report, manganese is a minor impurity (< 1 percent) in uranium ores and ore 

concentrates. Potential sources for manganese contamination at the FEMP were identified in the 

Feasibility Study Report for Operable Unit 5 (DOE 1995a) as the waste pit area, flyash piles, South 

Field area, solid waste landfill, Plant 1 area, Plant 213 area, Pant 8 area, laboratory area, General 

Sump, and the Health and Safety Building. These potential source locations are not close to 

Monitoring Wells 2426, 2430, or 243 1. 

Manganese was detected during the Operable Unit 5 RI Report in groundwater collected from the Great 

Miami Aquifer at above-background concentrations, but no trend indicative of a plume or widespread 
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contamination was observed in the aquifer. Soil in the area of the sewage treatment plant appeared to 1 

have manganese concentrations that were above background. 2 

3 

Manganese has a medium solubility in groundwater and its tendency to adsorb to soil matrix is also 

medium, whereas uranium has a medium to high solubility in groundwater and its tendency to adsorb to 

4 

5 

soil matrix is also medium (DOE 1995a). It can be assumed that if a large amount of manganese was 6 

released to the groundwater, a manganese plume would exist today. However, no manganese plume 

emanating from the possible source areas noted above has been identified. 

Biofoulinp Conditions within The Monitoring Wells 

Metallic compounds are often bioaccumulated in a sequential manner around water wells. Iron and 

zinc concentrate very close to the well screen, while manganese accumulates further out 

(Cullimore 1993). The persistent manganese detections made in 1997 at Monitoring Wells 2426, 2430, 

and 2431, as well as some of the one-time detects noted in the past at various other wells, could have 

resulted from such bioaccumulation of metals around the monitoring wells. If biofouling is actually 

occurring in these wells, re-habilitation of the wells may decrease manganese concentrations. 

It has been determined that both aerobic and sulfate-reducing bacteria are naturally present in the 

aquifer (DOE 1998b). Recently, groundwater sampling personnel have reported iron-fouling problems 

with a few of the groundwater monitoring wells routinely sampled at the FEMP. Recent reports from 

the field indicate that the water pumped from the wells has a red coloration and is very turbid. The 

three wells with the persistent manganese detections in 1997 have the reported iron problems. 

However, iron is not routinely sampled in the property boundary wells. 

RECOMMENDATIONS AND AREAS OF FOCUS 

In addition to the continuance of routine IEMP groundwater monitoring, the following issues will be 

addressed: 
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0 No change will be made to the aquifer remedy at this time to address the persistent manganese 
FRL exceedances detected in 1997 at Monitoring Wells 2426,2430, and 243 1. The F I U  
exceedances could be due to biofouling within the monitoring wells. 
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0 Samples will be collected from the RCRA Property Boundary Program wells to determine if iron 
concentrations correlate with manganese and zinc concentrations in an effort to develop a 
monitoring strategy to track if and when the wells should be redeveloped to address biofouling 
conditions. 

0 Monitoring Wells 2426,2430, and 243 1 will be treated for biofouling to determine if the 
treatment process lowers manganese concentrations. 

0 Samples will be collected at select wells for hexavalent chromium and geochemical parameters 
(Eh and pH) will be measured and reviewed in order to determine if the monitoring approach for 
chromium in the IEMP is appropriate to determine FRL exceedances. 

A data evaluation will be conducted to determine the relationship between chloride 
concentrations to nickel and chromium concentrations. 

0 

Results of the above-noted actions will be reported through normal IEMP deliverables. 
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TABLE A.4-1 

SUMMARY STATISTICS AND TREND ANALYSIS FOR NON-URANIUM 
CONSTITUENTS WITH 1997 RESULTS ABOVE FINAL REMEDIATION LEVELS 

No. of 
No. of Samples 

Samples Above 

I 

Monitoring NO. o Above FRLfy Standgrd 
Constituent (FRL)B Well S ~ p 1 & A d  FRLb,Gd 1997h ~ i n i ~ ~ ~ b . C & 4 f  M ~ ~ u m b , C , 4 &  ~ ~ ~ ~ ~ b . G 4 C , ~ g  ~ ~ ~ i ~ t i ~ ~  ,C,dC,f& ~~~db.C.4Gtg 

(mgn) (mgn) (m%L) (mgn) 
Antimony (0.0060 mgL) 3032 1 1 1 0.0 196 NA NA NA NA 
Boron (0.33 mdL) 2049 2 2 2 0.467 1.14 NA NA NA 

~~ 

Cadmium (0.014 mgL) !$32 17 1 1 0.0005 0.0147 0.0020 0.0033 No Significant Trend 
Chromium (0.022 mgLlh 2032 1 1 I 0.0478 NA NA NA NA 

2054 
21 18 
2386 
2387 
2398 
2648 
3032 
3045 
3068 
3385 

2 
2 
3 
2 
19 
4 
1 
2 
2 
2 

1 
1 
1 
1 
7 
3 
1 
1 
1 
1 

1 
1 
1 
1 
4 
1 
1 
1 
1 
1 

0.0025 
0.0025 
0.002 
0.0021 
0.00145 
0.008 
0.0485 
0.001 5 
0.0025 
0.002 

0.0448 
0.0375 
0.165 
0.023 
0:212 
0.134 
NA 

0.0488 
0.039 
0.0266 

NA 
NA 
0.05 

NA 
0.0366 
0.06 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

0.0588 
0.05 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Up, Significant 
No Significant Trend 

NA 
NA 
NA 
NA 

3397 2 1 1 0.002 0.0288 NA NA NA 

Lead (0.015 mgL) 2648 4 3 1 0.0005 0.0242 0.02 0.01 No Significant Trend 
3032 1 1 1 0.0636 NA NA NA NA 
3045 2 1 I 0.0005 0.0268 NA NA NA 
3068 2 1 1 0.0022 0.0159 NA NA NA 

t; 
r p  es Up, Significant :?3 

m 

a Manganese (0.90 m a )  2054 2 1 1 0.303 0.917 NA NA NA 

up, Significant U, 5.4 
I g 2 

Up, Significant 
Up, Significant 

a w 
CD u 

A 
Q 

2648. 4 2 1 0.566 2.93 1.42 1.08 No Significant Trend 
3027 2 2 .  1 1.29 1.69 NA NA NA 



TABLE A.4-1 
(Continued) 

4 
No. of 

No.of Samples I 

Samples Above 
Monitoriig No. of Above FRLfy Standard 

Constituent (FRL)' Well Samplesb-Gd FRLb*cd 199F MinimumhGd"' Deviationhcd4SB Trendhcdqfir 
Manganese (continued) 3032 1 I 1 0.977 NA NA NA NA 

3045 2 1 I 0.0257 1.17 NA NA NA 
3068 2 1 1 0.186 1.39 . NA NA NA 
3385 2 1 I 0.352 0.952 NA NA NA 
3397 2 I 1 0.233 1.13 NA NA NA 

Molybdenum (0.10 mgL) 2649 3 3 1 0.359 0.69 0.56 NA NA 
Up, Significant Nickel (0. IO mgL) 2398 19 5 4 0.003 0.791 0.09 0.2 

Nitrate/Nitrite (1 1 m a )  2649 2 2 1 36 73.6 NA NA NA 
(PCW (PCW (PCfi) (PCW 

(wm (mpn) (mpn) (mpn) 
Technetium-99 (94 pCi/L) 2649 1 1 1 1207.8 NA NA NA NA 

Zinc (0.021 mgL) 2054 
2068 
2106 
21 18 

22424 

%!z! 
,2424 
v.L v w 

2648 
3027 
3032 
3045 
3068 
3385 

2 
2 
19 
2 
3 
19 
18 
4 
2 
1 
2 
2 
2 

1 1 
1 1 
4 2 
I 1 

1 1 
5 1 

3 1 
3 I 
1 1 
I I 
1 1 
1 I 
1 I 

0.0065 
0.0 106 
0.00085 
0.00465 
0.002 

0.00145 
0.0008 
0.003 

0.00385 
0.18 

0.0095 
0.0025 
0.0 14 

0.0361 
0.07 I 
0.122 
0.035 
0.0474 
0.0914 
0.047 
0.127 
3.78 
NA 

0.095 1 
0.0613 
0.0543 

NA 
NA 

0.014 
NA 
0.02 

0.01 84 
0.01 I 
0.6 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

0.028 
NA 
NA 

0.025 1 

0.013 
0.06 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

No Significant Trend 
NA 
NA 

No Significant Trend 
No Significant Trend 
No Significant Trend 

NA 
NA 
NA 
NA 



TABLE A.4-1 
(Continued) 

No. of 8 _. Samples Above 
No. of Samples I 

?i, 

Zinc (Continued) 3387 2 1 I 0.0121 0.0372 NA NA NA 
3397 2 I 1 0.0034 0.114 NA NA NA 
3426 -,..., 17 2 I 0.00145 0.0699 0.0 122 0.0 165 No Significant Trend 
4398 17 1 1 0.00095 0.0495 0.0092 0.01 I No Significant Trend 
$424 17 1 I 0.00145 0.0298 0.00833 0.00746 No Significant Trend 

Note:$lig~li[@ti~~ indicates well is outside the IO-year, uranium-based restoration footprint. 

*From OU5 ROD, Table 9-4 
based on unfiltered samples from the O W  RUFS data set (1988 through 1993) and 1994 through 1997 
'If more than one sample is collected per well per day (e.g., duplicate), then only one sample is counted for the total number of samples, and the sample with the maximum concentration is used for 
determining the summary statistics (minimum, maximum, average, and standard deviation [SD]) and Mann-Kendall test for trend. 
dRejected data qualified with either a R or Z were not included in the count, the summary statistics, or Mann-Kendall test for trend. 
'lf the number of samples is greater than or equal to four, then the Mann-Kendall test for trend and all of the summary statistics are reported. If the total number of samples is equal to three, then the 
minimum, maximum, and average are reported. If the total number of samples is equal to two, then the minimum and maximum are reported. If the total number of samples is equal to one, then the 
data point is reported as the minimum. 
'For results where the concentrations are below the detection limit, the results used in the summary statistics and Mann-Kendall test for trend are each set at half the detection limit. 
WA = not applicable 
hFRL based on Chromium VI, from OUS ROD, Table 9-4 

. 
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KC-2 Warehouse Well Monitoring Activitv 

The KC-2 Warehouse Well (Well 67 in Figure A.5-1) was monitored as part of the IEMP. In 

accordance with an agreement with EPA, this well, located in the KC-2 Warehouse, was monitored on 

an annual basis. This monitoring program will continue until the warehouse is de-commissioned and 

demolished, at which time the well will be plugged and abandoned. Results of the KC-2 Warehouse 

well monitoring program, which were previously reported in letter form, will now be reported in 

annual integrated site environmental reports per the approved IEMP. 

The August 1997 sampling event for the KC-2 Warehouse Well (Table A.5-1) indicated that 

concentrations of hazardous substance list metals were higher than routinely indicated in previous 

sampling results. Similar anomalously high concentrations were also recorded in the January 1995 

sampling event. On that occasion, the elevated results were believed to have been caused by a 

disturbance of sediment at the bottom of the well during sampling. In an effort to determine if 

sediment at the bottom of the well may have been disturbed during the August 1997 sampling event, the 

well was resampled in January 1998. The validated results of the January 1998 sampling event are 

consistent with previously reported sampling events. A review of the field activity log sheets for the 

two sampling events indicate that the August sample was black in color and was significantly more 

turbid than the January sample. Therefore, the January sample is believed to be more representative of 

the groundwater concentrations at Monitoring Well 67. 

Coal Pile Runoff Basin Monitoring 

Two monitoring wells (1675 and 1676 on Figure A.5-1) installed in the glacial overburden, adjacent to 

the coal pile runoff basin, were used to monitor the Coal Pile Runoff Basin in 1997. Monitoring was 

conducted in accordance with Ohio Permit to Install No. 05-4172, issued and effective on 

September 13, 1990. Consistent with the requirements of the Permit to Install, the 1997 monitoring 

data from these two wells are presented in Table A.5-2. 
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- TABLE AS-1 

KC-2 WAREHOUSE GROUNDWATER SUMMARY STATISTICS 

1997 Data 1998 Data 
 b be^ of m c . d  *.a.b.e.f MaX...b.d.o.f Avk!.n.b.d.c.f s p b . d s . f  Sample Result (mgk); Sample Result (mgk)  

Constituent Samples'.' (mgk)  (mgk) (mgk) (mg/L) (mgk)  Validation Qualifier; Validation Qualifiers 

FEMP-ISER-97-FINAL 
Revision 0 

May 29, 1998 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
sodium ' 

Thallium 
Vanadium 
zinc 

Total Uranium 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 

10 
10 
10 
10 
10 
10 
9 
10 
10 
9 
10 
10 
10 

10 

NA 0.0466 

O.Oo60 0.002 
0.050 0.0008 
2.0 0.103 

o.oO40 0.00011 
0.014 0.0001 
NA 46.3 

0.022'' 0.0039 
0.17 0.0016 
1.3 0.0015 
NA 0.00125 
NA 3.18 

0.015 0.001 
NA 33.9 
0.900 0.0733 
0.0020 O.ooOo5 
0.10 0.0051 
NA 0.922 

0.050 0.00039 
0.050 0.00035 
NA 17.5 
NA 0.000445 

0.038 0.00135 
0.021 0.008 

bgn) @I$) 
20 0.2 

80 
0.22 

0.0873 
0.867 
0.005 
0.0671 
1310 
2.35 
0.102 
0.373 
0.0025 

620 
3.8 
322 
8.52 

0.0022 

1.21 
14.6 

0.0099 

0.0312 
23.9 
1.8 

0.19 
1.79 

@a) 
2400 

16:7290 
0.0626 
0.0194 
0.3735 
0.0017 
0.0132 
391.25 
0.5198 
0.0307 
0.1151 

NA 
179.814 
0.9556 
116.75 
2.4387 
O.ooo4 
0.2995 
3.733 
0.0032 
0.0065 
20.1778 
0.1852 
0.0450 

0.4568 

@gn) 
248.13 

26.8602 
0.0739 
0.0326 
0.2823 
0.0016 
0.0233 

474.1690 
0.8147 
0.0404 

0.1530 
NA 

243.891 1 
1.4120 

111.0513 
3.2829 
O.OOO68 
0.4297 
4.4820 
0.0030 
0.0096 
2.0425 
0.5675 
0.0594 
0.6213 

bgn) 
756.2395 

11.5 J 
0.128 J 
0.025 - 
0.342 - 

0.00058 - 
0.0097 - 

361 J 
0.801 - 
0.0277 - 
0.116 - 

0.0025 U 
171 J 

0.895 J 
121 J 

2.36 J 
0.00011 - 
0.431 - 
4.42 J 

0.0061 U 
o.oO07 u 

23.9 J 
0.0039 U 
0.0343 - 
0.507 - 
bpn) 
4.4 

0.262 U 
0.0016 U 
0.0013 U 
0.363 - 

o.ooo4 u 
0.0033 U 

115 - 
0.0184 u 
0.0061 - 
0.0041 u 
0.005 U 

10.8 - 
0.0131 J 
40- 

0.136 U 
0.0001 u 
0.0146 u 
2.18 U 

0.0022 u 
0.0008 U 

22.1 - 
0.0018 U 
0.011 u 
0.238 U 

bgn) 
0.4 

'If more than one sample is collected per well per day (e,g., duplicate), then only one sample is counted for the total number of samples, and 
the sample with the maximum concenrration is used for determining fix summary sfatistics (minimum, maximum, average, and standard 
deviation [SD]). 
%ejected data qualified with either a R or Z were not included in this count or the summary statistics. 
Trom OU5 ROD, Table 9 4  
dNA = not applicable 
'For values where the concentrations are below the detection limit, the results used in the ~D?QWY statistics are set at half the detection limit. 
'If the total number of samples is greater than or equal to four, then all of the summary S ~ ~ ~ ~ S Q C S  are reported. If the total number of samples is 
equal to three, then the minimum, maximum, and average are reported. If the total number of samples is equal to two, then the minimum and 
maximum are reported. If the total number of samples is equal to one. then the data point is reported as the minimum. 
T h e  Jarmary 1998 data is not included in the total number of samples or summary statistics. 
hnu. based on Chromium VI. from OU5 ROD, Table 9-4. 

FARUEMP-ANNWP-A\CHSMlT-A-SUvlay 26, 1998 3:45PM AS-2 
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TABLE AS-2 

COAL PILE RUNOFF BASIN SUMMARY STATISTICS FOR 1997 DATA 
~~ 

Number of 
Avg-a*b.c*d 

(mg/L) ( W L )  (mgm 

Well Constituent Samplesa*b Min.a.b.c.d MaX.a.b.C.d 

1675 Chloride 4 20 66 38 
Sulfate 4 265 395 349 
Total Dissolved Solids 4 957 1045 1010 

PH 

(Std. Units) (Std. Units) (Std. Units) 
4 7.08 7.24 7.16 

(pmhos/cm) (pmhoslcm) (pmhoslcm) 
Specific Conductivity 4 1276 1361 1338 

Total Uranium 

1676 Chloride 
Sulfate 4 220 385 297 
Total Dissolved Solids 4 719 1113 923 

(Std. Units) (Std. Units) (Std. Units) 
PH 4 7.10 7.30 7.16 

(pmhos/cm) (pmhos/cm) (pmhoslcm) 
Specific Conductivity 4 1278 1395 1354 

Total Uranium 

'If more than one sample is collected per well per day (e.g., duplicate), then only one sample is counted for the 
total number of samples, and the sample with the maximum concentration is used for determining the summary 
statistics (minimum, maximum, and average). 
bRejected data qualified with either a R or Z were not included in this count or the summary statistics. 
'For values where the concentrations are below the detection limit, the results used in the summary statistics are 
set at half the detection limit. 
dIf the total number of samples is greater than or equal to three, then all of the summary statistics are reported. If 
the total number of samples is equal to two, the minimum and maximum are reported. If the total number of 
samples is equal to one, then the data point is reported as the minimum. 

FARUEMP-ANN\APP-A\AlTACHS\AlT-A-SWay 26.1998 3:4SPM A.5-3 
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The on-site disposal facility monitoring program fulfills two purposes: leak detection and leachate 

monitoring. It also meets the regulatory requirements for groundwater detection monitoring in the 

Great Miami Aquifer and perched groundwater system at the FEMP. The Final Groundwater/Leak 

Detection and Leachate Monitoring Plan for the On-Site Disposal Facility (DOE 199%) presents the 

specific on-site disposal facility monitoring strategy for construction, closure, and post closure. The 

plan represents the first part of a three-tiered detection, assessment, and corrective action monitoring 

strategy required by EPA at all landfills. 

Facility dimensions include: capacity of 2.5 million cubic yards, final maximum height of 40 feet, and 

an estimated areal coverage of 70 acres of the northeast area of the FEMP. Protection of the Great 

Miami Aquifer and the overlying perched groundwater system includes the following measures for each 

of the eight cells: 

e Leachate collection system 
e Leak detection system 
e Multi-layer composite liner system 
e Multi-layer composite cover. 

The leachate collection system collects rainwater and surface water during cell construction, whereas 

the leak detection system sits beneath the primary liner; both drain west and exit the clay liner to 

manholes. Horizontal till wells set in the vicinity of where the pipe exits each cell will provide 

verification of groundwater quality. The location where the leachate detection and collection system 

piping exits the clay liner has been referred to as the "sump" in the monitoring plan. Currently, the 

Great Miami Aquifer groundwater monitoring wells exist in the planned location for Cell 1 and the 

horizontal well for Cell 1 is in place under the "sump". Baseline sampling for these wells has been 

completed and they are currently sampled under a quarterly sampling plan. 

Table A.6-1 presents March through December 1997 monitoring data for on-site disposal facility 

wells 22198, 22199, 22200, and 22201. These wells were installed in March 1997. Horizontal till 

well 12338 was installed in December 1997, but was not monitored in 1997 for water quality. Refer to 

Chapter Three for a detailed discussion of 1997 groundwater monitoring activities at the on-site 
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disposal facility. Additionally, Figure A.6-1 depicts the 1997 on-site disposal facility monitoring well 

locations. 2 

3 
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TABLE A.6-1 

OSDF MONITORING WELL SUMMARY FROM INCEPTION THROUGH 1997 
(March through December 1997) 

Monitoring No. of Validated No. of Validated Samples I 

FRLC-d Minimuma*b*‘*f MaXimUma.b.d.c.f. AVeragea.b.d,e.f. 2 b * Constituent Well SamuIesa*b With 

? NA 
? 22 198 15 15 0.0143 25 7.65 
$ 22 199 7 7 0.0266 19.3 8.30 

22200 7 7 0.0232 19.4 8.66 e 
5: 2220 1 15 15 0.0186 24 10.3 

r Total Organic Carbon (mg/L) (mgW ( m g m  (mglL) 

Total Organic Halogens NA 
22198 15 5 0.0062 0.0526 0.0243 
22 199 7 2 0.0055 
22200 7 3 0.0073 0.0181 0.012 R 3” 2220 1 15 9 0.0055 0.078 0.0308 

22198 16 12 0.05 11 0.0805 0.0620 
22199 7 4 0.044 0.0569 0.0479 9 + w 22200 7 4 0.0473 0.158 0.0771 
2220 1 15 10 0.0575 0.123 0.0936 

Technetium-99 (pCilL) (pCi/L) (pCilL) (pCilL) 
22198 16 1 94.0 17.6 NA NA 
2220 1 15 2 13.4 21.6 NA 

22 198 16 16 20 0.645 3.81 1.61 
22199 7 7 0.325 0.608 0.426 
22200 7 7 0.131 1.11 0.377 
2220 1 15 14 0.08 5.30 0.558 

2220 1 15 1 1 NA NA 

.$? 

NA 0.0066 . 
w 

Boron 0.33 

Uranium, Total OlgW OLgW OLfm osg/L) 

Tetrachloroethene NA 

‘If more than one sample is collected per well per day (e.g., duplicate), then only one sample is counted for the number of validated samples, the number of validated samples with 
detections, and the sample with the maximum concentration is used for determining the summary statistics (minimum, maximum, and average). 
bRejected data qualified with either a R or Z were not included in this count or the summary statistics. 
‘From OU5 ROD, Table 9-4 

0 dNA = not applicable 
0 ‘If the total number of samples is greater than or equal to three, then the minimum, maximum, and average are reported. If the total number of samples is equal to two, then the 
0 minimum and maximum are reported. If the total number of samples is equal to one, then the data point is reported as the minimum. a ‘For results where the concentrations are below the detection limit, the results used in the summary statistics are each set at half the detection limit. 

t d  m 
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- APPENDIX B 

Appendix B presents additional surface water, treated effluent, and sediment data in support of 

Chapter Four of the 1997 Integrated Site Environmental Report. This appendix consists of two 

attachments as follows: 

0 Attachment B. 1 provides further evaluation of the final remediation levels ( F a )  and 
benchmark toxicity (BTV) exceedances for surface water and treated effluent including 
an assessment of potential cross-media impacts to the groundwater pathway. This 
attachment also provides detail on storm water-related bypasses pertaining to 
compliance with the Record of Decision for Remedial Actions at Operable Unit 5 
(DOE 1996) total uranium treated effluent discharge limits. 

0 Attachment B.2 provides additional details pertaining to the 1997 sediment analytical 
results and historical results for comparison purposes. 
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ATTACHMENT B.l  

During 1997, surface water and treated effluent samples were collected under the Integrated 

Environmental Monitoring Plan (IEMP) (DOE 1997a) and former programs for various constituents to 

fulfill both regulatory and surveillance monitoring requirements. The pre-IEMP and IEMP sample 

locations are presented in Figures B. 1-1 and B. 1-2, respectively. Surface water monitoring locations 

and the program for which samples were collected in 1997 are summarized in Table B. 1-1. 

DATA LWIITATIONS 

Because the IEMP sampling was not implemented until August 1997, a minimal number of 

nonradiological, and for some locations, radiological sample results are available to be used for 

surveillance monitoring evaluation (Le., comparison to FRLs and BTVs), to assess background 

concentrations, and to identify significant trends in the surface water data. Statistical and graphical 

trending was not completed due to the data limitations. As additional data become available, this 

information will be presented in future reports associated with the IEMP. a .  
In addition to the limited data available for interpretation, detection limits required for some FRL or 

BTV constituents could not be met during analysis by the contracted laboratory. Constituents for which 

the laboratory did not meet detection limits consistently included several semi-volatile organic 

compounds, metals, and volatile organic compounds. The ability of the contracted laboratories to meet 

the respective detection limits has improved greatly with implementation of the IEMP in August 1997. 

As of October 1997, the only detection limit that was not achieved was for the aluminum BTV. As 

discussed later, the aluminum BTV is above the aluminum background concentration in both Paddys 

Run and the Great Miami River and monitoring against this BTV is being investigated. 

SURVEILLANCE MONITORING 

Surveillance monitoring is the comparison of surface water and treated effluent analytical results to the 

surface water FRLs and BTVs in order to determine effects of FEMP remediation activities on the 

surface water pathway. Surveillance monitoring also includes an assessment of surface to groundwater 

cross-media impacts. 
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All 1997 data with the exception of the data collected from the Sewage Treatment Plant (STP 4601) 

were compared to FRLs and BTVs. Results of treated effluent samples collected from the Sewage 

Treatment Plant (STP 4601) are not used for surveillance monitoring because these samples are 

collected at an internal point prior to the Sewage Treatment Plant treated effluent being discharged to 

the Parshall Flume (PF 4001). Samples collected at the Parshall Flume (PF 4001) are used in the 

surveillance evaluation because this is the last point treated effluent is sampled prior to discharge to the 

Great Miami River. 

Water discharges to the Great Miami River are required to be below the FRLs at the point where 

discharged water is completely mixed with water in the Great Miami River (i.e., outside the mixing 

zone). To make a conservative determination of the concentration of each constituent at this point in 

the Great Miami River for comparison to the FRLs, the following calculation was applied to data from 

the Parshall Flume (PF 4001): 

where: 

Qio 

CGMR 

QPF 

CPF 

= Flow-weighted average concentration outside the mixing zone in the 

Great Miami River, picocuries per liter (pCi/L) or milligrams per 

liter (mg/L) 

7day, 10-year low flow, 583 cubic feet per second (cfs) 

Background concentration in Great Miami River from the Remedial 

Investigation Report for Operable Unit 5 (DOE 1995b), pCi/L or mg/L 

(0 was used when no background concentration was available) 

Daily flow at Parshall Flume (PF 4001), cfs 

Daily concentration at Parshall Flume (PF 4001), pCi/L 

or mg/L 

= 

= 

= 

= 

Table B. 1-2 lists FRL exceedances at corresponding sample locations. Note that no exceedances 

tooccurred in the Great Miami River or at the point where Paddys Run flows off property. In addition, 
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the surface water FRL for total uranium was not exceeded at any surface water sample location. The 

FRL exceedances that did occur in 1997 were generally sporadic as indicated by the small number of 

replicate exceedances and the fact that the exceedances do not occur at multiple locations during each 

sampling event. 

As noted on Table B. 1-2, the copper FRL exceedance appears to be more prevalent than the remaining 

FRL exceedances. Copper is sampled biannually in the drainages to Paddys Run (STRM 4003, 

STRM 4004, STRM 4005, and STRM 4006) and during overflows of the Storm Water Retention Basin 

(SWRB 4002) to comply with the National Pollutant Discharge Elimination System (NPDES) permit. It 

is also sampled at other drainages on a more frequent basis. The copper FRL was exceeded in several 

samples during 1997; however, the exceedances were only slightly above the FRL and the copper FFU 

was not exceeded at the property boundary location in Paddys Run during 1997. These exceedances 

will continue to be monitored as established in the NPDES permit and in the IEMP to determine their 

significance. 

The FRL for zinc was exceeded in three of five samples collected from the northeast drainage ditch 

(SWD-01) during 1997. The last time this location was sampled in December 1997, the zinc FRL was 

not exceeded. The zinc exceedance concentrations are consistent with historical results of samples 

collected within this drainage for the Remedial Investigation Report for Operable Unit 5. The zinc 

exceedances associated with this location are not considered to be significant at this time. However, 

recognizing that a portion of the drainage area (Area 1,  Phase I) feeding the northeast drainage has 

been certified as meeting soil FRLs specified in the Record of Decision for Operable Unit 5, zinc 

concentrations in this drainage will continue to be monitored and tracked over time to determine the 

significance of these exceedances. 

The sample collected at SWP-02 (Figure B.1-2) in October 1997 exceeded the FRL for six metal 

constituents (beryllium, cadmium, total chromium, copper, manganese, and mercury). Only minimal 

remediation activities within the drainage basin for SWP-02 were active during October, and previous 

and subsequent sample results did not exceed the FRLs for these constituents. No samples were 

required to be collected at the upstream locations (SWP-01 and STRM 4006) during October; the 

downstream location (SWP-03) was dry during the entire month of October. Moreover, data for 

STRM 4006 indicate that only copper exceeded the FRL during 1997. Due to minimal rainfall during 
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October, these exceedances may have been related instead to elevated, levels of sediment in the sample. 

Sampling under the IEMP will continue to track these constituents and to determine if the, exceedances 

are persistent. 

Another objective of the IEMP surveillance monitoring program is to provide an ongoing assessment of 

the potential for cross-media impacts from surface water to the underlying Great Miami Aquifer. To 

provide this assessment, sample locations were selected to evaluate contaminant concentrations in 

surface water just upstream from those areas where site drainages have eroded through the protective 

glacial overburden (Le., Storm Sewer Outfall Ditch and certain reaches of Paddys Run). In areas 

where the overburden is absent, a direct pathway exists for contaminants to reach the aquifer. Total 

uranium is used as an indicator to evaluate the impact of surface water on the Great Miami Aquifer 

because it is the primary contaminant at the site. A conservative assumption is used in this assessment, 

which considers the total uranium concentration in the surface water to be at the same concentration 

when the water reaches the Great Miami Aquifer through infiltration. However, the most likely 

scenario is that the total uranium concentration would decrease, because dilution and adsorption occur 

as the water infiltrates through the ground and is mixed with the groundwater in the Great Miami 

Aquifer. 

As shown in Table B. 1-3, the results of the cross-media impact assessment for 1997 indicate occasional 

exceedances of the groundwater total uranium FRL (20 micrograms per liter bg/L]) in the areas where 

surface water is directly infiltrating into the Great Miami Aquifer. Key sample locations associated 

with these areas of direct infiltration are SWP-02, SWD-02, and SWRB 4002. The exceedances 

presented in Table B.1-3 have not been identified as being persistent based on the 1997 data set and it is 

not likely that the underlying Great Miami Aquifer has been significantly impacted by these sporadic 

exceedances. In addition, the design of the groundwater remediation systems has accounted for this 

contaminant pathway by designing extraction wells to be installed downgradiint of these areas where 

direct infibation occurs. Surface water monitoring under the IEMP will continue to focus on assessing 

the potential for cross-media impacts to the groundwater pathway throughout the remediation process. 

BTV exceedances for 1997 were limited to 11 constituents at various locations. As noted in 

Table B. 14, the aluminum BTV exceedances are more prevalent than the remaining constituents with 

BTV exceedances. The aluminum BTV was exceeded at nine locations which included the two 
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background-locations. The background aluminum concentration in both the Great Miami River and 

Paddys Run is higher than the aluminum BTV and thus, indicates that the aluminum concentrations in 

surface water are not attributable to the FEMP. To address this issue, an assessment is currently being 

conducted at the site to determine the applicability of the current BTVs to surveillance monitoring. 

This evaluation was presented in the Sitewide Excavation Plan (DOE 1998) which has been submitted 

to the regulatory agencies for review in April 1998. 

Based on the sporadic nature of these FRL and BTV exceedances, continued monitoring is 

recommended to determine their significance.. The data will continue to be used to document 

exceedances, provide statistical analysis, assess the cross-media impacts, and determine if additional 

administrative or engineered controls are required to protect the surface water pathway. As more data 

is collected with implementation of the IEMP, the background concentrations will be refined and trends 

will also be established via graphical and statistical methods. 

Storm Water-related Bwasses 

The Operable Unit 5 Record of Decision stipulates compliance with a monthly flow-weighted average 

total uranium concentration of 20 pglL at the Great Miami River via the Parshall Flume (PF 4001) 

beginning on January 1, 1998. During 1997, the FEMP monitored total uranium concentrations at the 

Parshall Flume (PF 4001) to assess the ability to achieve compliance with this 20 p g L  limitation prior 

to the implementation date. 

The regulatory agencies allow the FEMP to directly discharge water collected in the Storm Water 

Retention Basin to the Great Miami River during periods of "significant precipitation". These are 

referred to as bypass events. As noted in Figure B. 1-3, the Operable Unit 5 Record of Decision allows 

the FEMP to eliminate the flow-weighted concentration for these bypass days due to "significant 

precipitation" (up to 10 days each year) in order to comply with the 20 pg/L total uranium limit. Based 

on the recently approved refinements to the definition of how the bypass days are to be counted, eight 

of the 10 allowable annual "significant precipitation" bypass days were used during 1997 to comply 

with the l i i t .  The refined definition was established in the Operations and Maintenance Master Plan 

for Aquifer Restoration and Wastewater Treatment Project (Section 3.6.2) (DOE 199%). The 

Operations and Maintenance Master Plan was approved by the U.S. Environmental Protection 

Agency (EPA) and the Ohio Environmental Protection Agency (OEPA) in October and 
. .  I . : : 
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November 1997, respectively. In summary, "significant precipitation" bypass days are to be accounted 1 

for as follows: 2 

Each day(s) when bypassing for less than 12 hours occurs is (are) to be counted only as 
necessary to achieve the 20 pg/L monthly average total uranium limit 

Each day when bypassing for 12 or more hours occurs is to be counted as a full bypass 
day. 

The flow-weighted concentration and flow rate for each bypass day are eliminated from the calculation 

. forthemonth. 

Figure B. 1-3 shows that the FEMP complied with the limit for the entire year ahead of the effective 

date for the limit and provides more detail on the bypass days with respect to compliance with the 

20 pg/L total uranium limit. This figure shows how the monthly flow-weighted average concentration 

at the Parshall Flume (PF 4001) drops as each allowable bypass day is utilized. Note that for the 

month of June, five "significant precipitittion" bypass days were required to be utilized per the refined 

definition; however, only three days were required to meet the 20 pg/L total uranium limit. 

A storm water-related bypass during scheduled treatment plant maintenance activities occurred on three 

days (August 18, 19, and 20) as noted on Figure B.l-3. Bypassing during scheduled treatment plant 

maintenance is permissible under the Operable Unit 5 Record of Decision; therefore, had the 20 pg/L 

discharge limit been in effect, the August bypass days would not have been considered in the 

calculation of the monthly average. 
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TABLE B.l-1 

LISTING OF SURFACE WATER AND TREATED EFFLUENT SAMPLE LOCATIONS 

PF 4001" 
SWRB 4002" 
STP 4601" 
STRM 4003" 
STRM 4004" 
STRM 4005" (WlODD) 

STRM 4006" 
swD-01 
swD-02 
SWD-03 
SWP-01 ( w 5 )  
SwP-02 
swP-03 (w7) 

L SwR-01 (wl) 

Sample Location Surface Water Program 

w 3  ' w 4  
' W8 

w 9  
w10 
WlODS 
WlOUS 
w11 

"Permitted NPDES Outfall 

NPDES/FFCA/IEMP Characterization/NPDES Permit Renewal 
NPDES/FFCA/IEMP CharacterizatioxdNPDES Permit Renewal 
NPDES 
NPDEWNPDES Permit Renewal 
NPDES/NPDES Permit Renewal 
NPDESnEMP Characterization/(Pre-IEMP Environmental Monitoring 
Program)/NPDES Permit Renewal 
NPDES/NPDES Permit Renewal 
IEMP Characterization 
IEMP Characterization 
IEMP Characterization . 

IEMP Characterization/(Pre-IEMP Environmental Monitoring Program) 
IEMP Characterization 
IEMP Characterization/(Pre-IEMP Environmental Monitoring Program) 
IEMP Characterization/(Pre-IEMP Environmental Monitoring Program) 
he-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
Pre-IEMP Environmental Monitoring Program 
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TABLE B.l-2 

1997 SURFACE WATER LOCATIONS WITH RESULTS 
ABOVE THE FRL, INCLUDING SUMMARY STATISTICS 

? t 

i 

ii 

Number of > P F" Total Number Samples with Summary Statisticsb*c-c*f 

f Location' 

P' (Southern Paddys Run Drainage Ditch) Copper 

W STRM4004 9 (Paddys Run Drainage Ditch Near Inactive Chromium 
Flyash Pile) 

of Samples FRL Exceedances FRLd Min. Max. Avg. SD 

STRM4003 Chromium 3 1 0.0108 0.00145 0.0207 0.00838 NA 
3 2 0.012 0.0028 0.016 0.01 1 NA 

Lead' 3 1 0.010 0.0021 0.015 0.0093 NA 
Beryllium 1 1 0.0012 0.0016 NA NA NA 

2 1 0.0108 0.003 0.033 NA NA 

Copper 2 2 0.012 0.0169 0.0293 NA NA 
Lead 2 1 0.010 0.0108 0.0154 NA NA 

STRM 4005 Beryllium 1 1 0.0012 0.0021 NA NA NA 
Chromium 3 1 0.0108 0.0014 0.042 0.015 NA (Pilot Plant Drainage Ditch) 

Copper 3 1 0.012 0.00285 0.0448 0.0182 NA 

Constituent During 1997b*c During 1997b*c (mglL) (mglL) (mglL) (mglL) (mg/L) 

w 

Lead 
Manganese 

3 1 0.010 0.00055 0.026 0.012 NA 
1 1 1.5 1.57 NA NA NA 

Zinc I 1 0.11 0.269 NA NA NA 

OLg/L> OLgW OLglL) OlglL) OLgm 

(mglL) (mglL) (mglL) ( m i m  (mg/L) 
bis(2-Ethylhexy1)phthalate 1 1 8.4 23 NA NA NA 

STRM 4006 Copper 3 1 0.012 0.00285 0.0167 0.00922 NA 
JNorthern Paddys Run Drainage Ditch) 
SWD-01 Zinc 5 3 0.11 0.0384 0.366 0.200 0.144 
(Northeast Drainage) 

A 

8 
e3 
8 
P 
&a 
P 



TABLE B.l-2 
(Continued) 

5 Number of z Total Number Samples with Summary Statisticsb*c-e*' 
5 of Samples FRL Exceedances FRL~ Min. Max. Avg. SD 
p Location' Constituent During 1997'*' During 1997b*e (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 
f 

Beryllium 4 1 0.0012 O.OOOO15 0.0076 0.0020 0.0037 
Cadmium 4 1 0.0098 o.Ooo1 0.0105 0.003 0.005 $ fZ$Run) 

N Chromium 4 1 0.010g 0.0003 0.2 0.5 0.09 
4 

Copper 4 1 0.012 0.0026 0.27 0.070 0.13 

L 

OI 

Manganese 4 1 1.5 0.0067 9.7 2.4 4.8 
Mercury 4 1 0.00020 0.00005 0.0004 0.001 0.0002 

!z 
P 

i5 z 
SWRB 4002 Copper 1 1 0.012 0.0.156 NA NA NA 
(Storm Water Retention Basin Overflow) 

'See location map (Figure B.l-2) and Table B.l-1 for locations and programs. 
bIf more than one sample is collected per surface water location per day (e&. duplicate, grab, composite), then only one sample is counted for the total number of samples, and the sample with 

m the maximum concentration is used for the summary statistics and in determining FRL exceedances. 
L 'Rejected data qualified with either a R or Z was not used for this table. 
\b dFrom OU5 ROD, Table 9-5 

'If the total number of samples is greater than or equal to four, then all of the summary statistics are reported. If the total number of samples is equal to three, then the minimum, maximum, and 
average are reported. If the total number of samples is equal to two, then the minimum and maximum are reported. If the total number of samples is equal to one, then the data point is reported 
as the minimum. 
'NA = not applicable 
BFRL based on Chromium VI, from OU5 ROD, Table 9-5 

. .  
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TABLE B.l-3 

EVALUATION OF 1997 TOTAL URANIUM GROUNDWATER 
FRL EXCEEDANCES FOR CROSS-MEDIA IMPACTSa 

Number of Number of Maximum Result 
Exceedances Samples ( P i m  

swp-02 1 4 37 

swD-02 2 5 73 

. Overflow of Storm Water 1 
Retention Basin 

1 3 14b 

Yiroundwater total uranium FRL is 20 pg/L. 
bOverflows from the Storm Water Retention Basin are rare (Le., .only one Storm Water Retention Basin overflow 
occurred in 1997). 

800443 
l%R\IEMP-ANNWP-B\APP-B-l\May 26. 1998 3:46PM B. 1-10 



TABLE B.l-4 

SURFACE WATER LOCATIONS WITH RESULTS ABOVE THE BTV, INCLUDING SUMMARY STATISTICS 

Number of 
Summary Statisticsb*c~c-f I 

Total Number Samples with 
of Samples BTV Exceedances B T V ~  Min. Max. Avg. SD 

SWD-Ol Aluminum 2 1 0.087 0.0823 7.9 NA NA 
(Northeast Drainage) Manganese 5 1 0.098 0.0073 0.106 0.05 1 0.042 

Zinc 5 2 0.28 0.03 84. 0.366 0.200 0.144 

SWD-02 Aluminum 5 5 0.087 0.479 3.28 2.04 1.12 
(Storm Sewer Outfall Manganese 5 3 0.098 0.0338 0.248 0.116 0.0827 
Ditch) 
SWD-03 Aluminum 1 1 0.087 0.169 NA NA NA 
(Waste Storage Area) Manganese 4 3 0.098 0.0332 0.192 0.126 0.0667 

SWP-01 Aluminum 2 1 0.087 0.0528 0.11 NA NA 
(Paddys Run 
Background) 

SWP-02 Aluminum 4 3 0.087 0.001 161 40 80 

Location' Constituent During 1997b*C During 1997b" (mg/L) (w!/L) (mg/L) (mg/L) (mg/L) 

(Paddys Run) Cadmium 4 1 0.0035 0.0001 0.0105 0.003 0.0051 
Chromium 4 1 0.01 1 0.0003 0.18 0.05 0.090 
Copper 4 1 0.034 0.0026 0.27 0.070 0.13 
Manganese 4 1 0.098 0.0067 9.7 2.4 4.8 

SWP-03 Aluminum 3 3 0.087 0.384 2.34 1.32 NA 
(Paddys Run at Silver 3 1 0.0013 O.oO05 0.0014 0.0008 NA 
Downstream Property 
Boundary) 

SWR-Ol Aluminum 2 2 0.087 0.448 0.812 NA NA 
(Great Miami River 
Background) 

STRM 4003 Aluminum 1 1 0.087 17.8 NA NA NA 
NA (Southern Paddys Run Chromium 3 1 0.01 1 0.00145 0.0207 

Drainage Ditch) Manganese 1 1 0.098 0.416 NA NA NA 
STRM 4004 Aluminum 1 1 0.087 27.3 NA NA NA 
(Southern Paddys Run Barium 1 1 0.145 0.16 NA NA NA 
Drainage Ditch) Chromium 2 1 0.01 1 0.003 0.0288 NA NA 

Manganese 1 1 0.098 0.493 NA NA NA 

Mercury 4 1 0.0002 o.ooO05 0.0004 0.0001 0.0002 

0.00838 



TABLE B.l-4 
(Continued) 

Number of 
Total Number Samples with Summary Statisticsb~c~c-' I 

of Samples BTV Exceedances B T V ~  Min. Max. Avg. SD 

STRM 4005 Ammonia 3 1 1 0.05 1.73 0.7 NA 
(Pilot Plant Drainage Aluminum 1 1 0.087 36.8 NA NA NA 
Ditch) Barium 1 - 1  0.145 0.284 NA NA NA 

Chromium 3 1 0.01 1 0.00145 0.042 0.015 NA 
Copper 3 1 0.034 0.00285 0.0448 0.0182 NA 
Manganese 1 1 0.098 1.57 NA NA NA 

Location' Constituent During 1997b*c During 1997b*c (mgW (mgW (mg/L) (mglL) (mg/L) 

bis(2-Ethlhexv~l)ahthalate 1 

STRM 4006 Aluminum 
(Northern Paddys Run Manganese 
Drainage Ditch) 

1 
1 

1 0.087 1.8 NA NA NA 
1 0.098 0.'116 NA NA NA 

'See location map (Figure B. 1-2) and Table B. 1-1 for locations and programs. 
bIf more than one sample is collected per surface water location per day (e.&, duplicate, grab, composite), then only one sample is counted for the total number of samples and 
the sample with the maximum concentration is used for the summary statistics and in determining BTV exceedances. 
'Rejected data qualified with either a R or Z were not used for this table. 
'From IEMP, Table 4-2 
'If the total number of samples is greater than or equal to four, then ail of the summary statistics are reported. If the total number of samples is equal to three, then the minimum, 
maximum, and arithmetical average are reported. If the total number of samples is equal to two, then the minimum and maximum are reported. If the total number of samples 
since 1997 is equal to one, then the data point is reported as the minimum. 
%A = not applicable 
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ATTACHMENT B.2 

Sediment is a secondary exposure pathway and is monitored annually to assess the impact of 

remediation activities on sediments deposited along surface water drainages. Sediment is collected at 

strategic locations to ensure that the most recently deposited sediment is collected. Because the IEMP 

was not approved prior to the sediment sampling efforts for 1997, sediment sampling was conducted 

under the previously effective Environmental Monitoring Plan (DOE 1995a). 

Results of the 1997 sediment monitoring program are summarized in Table B.2-1. Figure B.2-1 

identifies each sediment sahple location. Analytical results of samples collected from Paddys Run and 

Great Miami River were below the FRL for total uranium, isotopic thorium, and radium-226. 

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 @Ci/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. 

In general, the 1997 sample results indicate a decrease in concentrations from the samples collected 

from 1990 through 1996. 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 FRL. Figures B.2-2 through B.2-6 present sediment data trends. 

When compared to overall historical results, 1997 sediment results indicate no discernable trends; 

however, monitoring will continue to identify adverse impacts to the sediment pathway as remediation 

activities occur. 
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TABLE B.2-1 

SUMMARY STATISTICS FOR SEDIMENT MONITORING PROGRAM 

1997 Results - Concentration (dry 
No. of Minimum Maximum Average 

Radionuclide Samples pCi/g (mg Ikg) pCi/g (mg lkg) pCilg (mglkp 
Great Miami River, North of the Effluent L i e  
Total Uranium 1 1.3 (1.9) NA NA NA NA 
Great Miami River, South of the Effluent L i e  
Radium-226 2 0.54 NA 0.57 NA 0.56 NA 
Thorium-228 2 0.37 NA 0.42 NA 0.40 NA 
Thorium-230 2 0.61 NA 0.68 NA 0.65 NA 
Thorium-232 2 0.35 NA 0.37 NA 0.36 NA 
Total Uranium 4 1.0 (1.5) 1.2 (1.8) 1.1 (1.6) 
Paddys Run Background, North of S.R. 126 
Radium-226 1 0.48 NA NA NA NA NA 
Thorium-228 1 0.41 NA NA NA NA NA 
Thorium-230 1 0.58N NA NA NA NA NA 
Thorium-232 1 0.34 NA NA NA NA NA 
Total Uranium 1 0.67 (1.0) NA NA NA NA 
Paddy Run, North of the Storm Sewer Outfall Ditch 
Radium-226 5 0.54 NA 1.0 NA 0.78 NA 
Thorium-228 5 0.31 NA 0.47 NA 0.41 NA 
Thorium-230 5 0.47 NA 0.65 NA 0.58 NA 
Thorium-232 5 0.25 NA 0.43 NA 0.34 NA 
Total Uranium 5 0.77 (1.1) 1.1 (1.7) 0.77 (1.1) 
Storm Sewer Outfall Ditch 
Radium-226 5 0.41 NA 0.98 NA 0.65 NA 
Thorium-228 5 0.31 NA 1.8 NA 0.76 NA 
Thorium-230 5 0.53 NA 1.7 NA 0.90 NA 
Thorium-232 5 0.21 NA 1.6 NA 0.64 NA 

Paddys Run, South of the Storm Sewer Outfall Ditch 
Radium-226 2 0.49 NA 0.50 NA 0.50 NA 
Thorium-228 2 0.35 NA 0.36 NA 0.36 NA 
Thorium-230 2 0.56 NA 0.85 NA 0.70 NA 
Thorium-232 2 0.33 NA 0.34 NA 0.33 NA 
Total Uranium 6 0.68 (1.0) 1.2 (1.8) 0.94 (1.4) 

Total Uranium 5 ' 0.93 (1.4) 9.1 (14) 3.4 (5.1) 

I 

1996 
~ ~ . ~ f  Minimum Maximum Average 
amples pCi/g (mg Ikg) pCi/g (mglkg) pCilg (mglkg) 

1 0.88 NA NA NA 

1 0.55 NA NA NA NA NA 
1 0.45 NA NA NA NA NA 
1 0.58 NA NA NA NA NA 
1 0.41 NA NA NA NA NA 
3 0.68 (1.0) 2.4 (3.5) 0.88 (1.3) 

3 0.90 NA 1.1 NA 0.98 NA 
3 0.91 NA 1.1 NA 1.0 NA 
3 0.87 NA 1.9 NA 1.3 NA 
3 0.77 NA 0.86 NA 0.81 NA 
3 . 1.4 (2.0) 2.8 (4.1) 1.8 (2.7) 

8 0.72 NA 1.6 NA 0.93 NA 
8 0.58 NA 1.4 NA 0.82 NA 
8 0.60 NA 3.4 NA 1.1 NA 
8 0.52 NA 1.1 NA 0.7 NA 
8 0.95 (1.4) 7.4 (11) 2.3 (3.4) 

5 0.68 NA 1.4 NA 0.97 NA 
5 0.85 NA 1.9 NA 1.3 NA 
5 1.2 NA 4 NA 2.4 NA 
5 0.66 NA 1.8 NA 1.1 NA 

6.9 (10) 14 (21) 5 2.5 (3.7) 

1 0.68 NA NA NA NA NA 
1 0.65 NA NA NA NA NA 
1 0.88 NA NA NA NA NA 
1 0.63 NA NA NA NA NA 
7 1.0 (1.5) 3.0 (4.4) 1.6 (2.4) 

1990 - 1995 Results'*b 
Minimum Maxihum 

pCi/g (mglkg) pCi/g (mglkg) 

0.5 (0.74) 1.8 (2.7) 

0.53 NA 0.93 NA 
0.46 NA 1.4 NA 
0.75 1.3 

0.30 (0.44) 2.6 (3.8) 
0.29 .NA 0.62 NA 

0.00 NA 1.4 NA 
0.15 NA 1.2 NA 
0.22 NA 1.5 NA 
0.15 NA 1.1. NA 
0.41 (0.61) 2.0 (3.0) 

0.00 NA 3.7 NA 
0.25 NA 5.1 NA 
0.08 NA 9.8 NA 
0.19 NA 5.4 NA 
0.55 (0.81) 8.7 (13) 

0.00 NA 1.3 NA 
0.05 NA 1.8 NA 
.0.02 NA 3.4 NA 
0.01 NA 2.1 NA 
0.41 (0.61) 16 (23) E 

i 5 F  

m 
0.44 NA 1.2 NA z r y  
0.27 NA 1.3 NA -Eg:g 
0.21 NA 1.8 NA 
0.13 NA 1.1 NA 
0.55 (0.81) 30 (44) 



TABLE B.2-1 
(Continued) 

FRLS mdkg pCi/g 
Radium-226 2.9 

Thorium-228 3.2 

Thorium-230 18Ooo 

Thorium-232 1.6 

Total Uranium 210 

"If more than one sample was collected per sediment location (e.g.. split or duplicate), then only one sample is counted for the total number of samples and the sample 
with the maximum concentration is used for the summary statistics. 
bIf the total number of samples is greater than or equal to three, then the minimum. maximum, and arithmetical average area reported. If the total number of samples is equal 
to two, then the minimum and maximum are reported. If the total number of samples is equal to one. then the result is reported as the minimum. 
%e minimum and maximum are reported unless the total number of samples is equal to one. In this case the result is reported as the minimum. 
dZero may indicate sample activity was less than blank activity. 

I 
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Note: The sediment FRL for thorium-230 is 18,000 pCi/g and the BTV is 29,000,000 pCi/g. 
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Note: The sediment B l V  for thorium-232 is 8,000,000 pciig. 
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Note: The sediment FRL for total uranium is 210 mgkg. 
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AMs 
"C 
cm 
DOE 
"F 
FEMP 
IEMP 
in 
h 
kph 

mPh 
mrem 
mSv 
NESHAP 

mi 

pCi/L 
pCi/m3 
TLD 
Pg/m3 

LIST OF ACRONYMS 

air monitoring station 
Centigrade 
centimeters 
U.S. Department of Energy 
Fahrenheit 
Fernald Environmental Management Project 
Integrated Environmental Monitoring Plan 
inches 
kilometers 
kilometers per hour 
mile 
miles per hour 
millirem 
milli Sievert 
National Emissions Standards for Hazardous Air Pollutants 
Ohio Environmental Protection Agency 
picocuries per gram 
picocuries per liter 
picocuries per cubic meter 
thermoluminescent dosimeter 
micrograms per cubic meter 1 
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APPENDIX C 

Appendix C presents additional air monitoring data and analysis in support of Chapter Five of the 

1997 Integrated Site Environmental Report. This appendix consists of five attachments as follows: 

Attachment C. 1 provides the results of the radiological air particulate monitoring 
program, including an assessment of 1997 results with respect to historical data, and 
provides concentration versus time plots of the total uranium and total particulate data 
for 1997. 

Attachment C.2 provides the results of the radon monitoring program including results 
from alpha track-etch cups and continuous radon monitors. This discussion focuses on 
evaluating the radon data against the U.S. Department ,of Energy (DOE) standards 
contained in DOE Order 5400.5 and on identifying any significant trends in the 1997 
data. 

0 Attachment C.3 provides the results of the direct radiation monitoring program 
including an assessment of 1997 results with respect to historical data. 

Attachment C.4 provides the results of the biota (produce) monitoring program 
including an assessment of the 1997 results with respect to historical data. 

Attachment C.5 provides a summary of the meteorological data measured at the site 
during 1997. 
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ATTACHMENT C.l 

Appendix C. 1 provides a detailed discussion of the radiological air particulate data for calender 

year 1997. This information is used to assess the emissions of uranium and other trace radionuclides 

from the Fernald Environmental Monitoring Project (FEMP) to the surrounding environment. 

3 

4 

5 

6 

During 1997, the network of high volume air samplers which comprise the FEMP's environmental 

radiological air particulate monitoring program were redesigned to reflect the National Emissions 

Standards for Hazardous Air Pollutants (NESHAP) compliance monitoring approach presented in the 

Integrated Environmental Monitoring Plan (IEMP) (DOE 1997). The primary changes to the 

monitoring network took place over the fourth quarter of 1997 and included the addition of eight new 

air monitoring stations (AMs) located at the site fenceline (AMS-22 through AMS-29) and the 

relocation of existing AMS-9B (designated as AMS-9C at the new location). As the new IEMP 

locations were being installed, five off-site locations (AMS-10, AMS-11, AMS-13, AMS-14, and 

AMS-21) were removed from service. These locations were not identified in the IEMP as necessary to 

support a comprehensive assessment of radiological air particulate concentrations at the FEMP property 

boundary. Two of these locations (AMS-11 and AMS-13) will be operated by the Ohio Environmental 

Protection Agency (OEPA) in 1998 to support its oversight role at the FEMP. 

Prior to the IEMP transition over the fourth quarter of 1997, radiological air particulate monitoring was 

conducted at eight fenceline locations and six offsite locations. One on-site monitor (AMS-1B) was 

removed from service in late June due to extended power interruptions caused by construction of the 

Operable Unit 1 railyard. Figure (2.1-1 provides the location of air monitoring stations during 1997 

and historical air monitoring station locations (AMS-lA, AMS-17, and AMS-18). Table C.1-1 

provides an operational summary for air monitoring stations in 1997. 

Air filters were exchanged every two weeks at all the monitoring locations during 1997. The filters 

were analyzed for total uranium and in most cases total particulates. In addition, an aliquot of each 

filter was maintained to provide an annual composite sample to be analyzed for a suite of radionuclides. 

The results of the biweekly total uranium analyses are summarized in Table C. 1-2 and provided 

graphically in Figures C. 1-2 through C. 1-28. In'addition, results from biweekly total particulate 
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monitoring are summarized in Table C. 1-3 and provided graphically in Figures C. 1-29 through C. 1-50. 

It should be noted that total particulates were not monitored at off-site locations until July 1997 when 

background locations AMs-12 and AMs-16 were added to the total particulate monitoring. 

The results for air monitoring in 1997 were consistent with the previous year’s data and historical 

ranges. Temporary increases in total uranium and total particulate concentrations were observed along 

the eastern fenceline in late September and early October. This temporary increase was particularly 

evident at AMs-3 and is thought to be associated with dryer weather conditions and the heightened 

level of construction activities along the eastern fenceline during this period. 

The results of the annual composite samples are presented in Table C. 14. Composite sample results 

indicate Concentrations of trace radionuclides (strontium-90, technetium-99, cesium-137, 

plutonium-238, and plutonium-239/240) are well below the DOE guidelines. Furthermore, the results 

confirm total uranium to be the major contributor to dose. On average, 94 percent of the air inhalation 

dose at each monitoring station is attributable to uranium. Beginning in 1998, a quarterly composite 

sample focusing on the expected major contributors to inhalation dose (uranium, radium, and thorium) 

will be collected at each air monitor. This information will be used to track compliance with the 

NESHAP Subpart H dose limit of 10 millirem (mrem) through the year. In addition, this information 

will also be used to trigger corrective actions if an exceedance of the NESHAP limit is projected over 

the course of the year. 

* 1  . * <  
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TABLE C.1-1 

OPERATIONAL SUMMARY FOR AIR PARTICULATE MONITORING STATIONS IN 1997 

First Sample Last Sample AMs Number of 
Location Samples Start Date Collection Date 
OnsitelFenceline 
AMs-1B 
AMs-2 
AMs-3 
AMS-4 
AMs5 
AMS-6 
AMs-7 
AMs-SA 
AMS-9BIC 
AMs-17A 
AMSl8A 
AMs-19 
AMs-20 
AMs-22 
AMs-23 
AMs-24 
AMs-25 
AMs-26 

14 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
6 
6 
1 
6 
6 
6 
6 

12/27/96 
12/26/96 
12/26/96 
12/26/96 
12/26/96 
12/26/96 
12/26/96 
12/26/96 
12/26/96 
01 110197 
0 1110197 
01110197 
01/10/97 
101 14/97 
10/14/97 
101 14/97 
10/14/97 
10114197 

- . 10/14/97 ._ .. 

10/14/97 

06/16/07 
12130197 
12130197 
12130197 
12130197 
12130197 
12130197 
12130197 
12/30/97 
12/26/97 
12/26/97 
12/26/97 
12/26/97 
12130197 
12130197 
10/28/97 
12130197 
12130197 

12/30/97 
--. 12/3-0197 - 

AMs-29 6 10/14/97 12130197 
OffsitelBackground 
AMs-10 22 12/26/96 10110197 
AMs-11 28 12/26/96 12130197 
AMs-12 28 12/26/96 12130197 
AMs-13 26 12/26/96 12/07/97 
AMs-14 24 12/26/96 11/14/97 
AMs-16 28 12/26/96 12130197 
AMs-21 22 12/26/96 10/07/97 

' EER\IEMP-ANN\APP-C\ATTACHlWP-C-IWay 26. 1998 3:SOPM c. 1-3 000467 



TABLE C.1-2 

' S ~ n f 1 9 9 h W t s  @&I 3, 

TOTAL URANIUM PARTICULATE CONCENTRATIONS IN AIR 
.,C.d . 

Min. Max. 
OnsitelFenceline 
AMs-1B 
AMs-2 
AMs-3 
AMs-4 
AMSJ 
AMs-6 
AMs-7 
AMs-8A 
AMs-9BlC 
AMs-17A 
AMs-18A ' 

AMs-19 
AMs-20 
AMs-22 
AMs-23 
AMs-24 
AMs-25 
AMs-26 
AMs-27 
AMs-28 

14 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
6 
6 
1 
6 
6 
6 
6 
6 

OffsitelBackground 
AMS-IO" 22 
AMS-11" 28 
AMs-12 28 
AMs-13" 26 
AMs-14" 24 
AMs-16 28 
AMs-21" 22 

1.3E-04 
O.OE+OO 

0 .OE +00 
O.OE +00 

O.OE+OO 

O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.5E-06 

5.OE-06 

1 .OE-05 

1.3E-05 

9.8E-06 
1.1E-04 
6.78-06 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE +00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.5E-04 
2.58-04 
1.2E-03 
2.6E-04 
2.28-04 
1.4E-04 
1.5E-04 
2.38-04 

4.68-04 
1.1E-04 

3.5E-04 
6.3E-05 
9.8E-05 
2.9E-05 

NA 
5.3E-05 

3.OE-05 
4.1E-05 
3.OE-05 
2.98-05 
7 m-ns 

4.58-05 
3 .OE-05 
2.933-05 
7.1E-05 
3.78-05 
l.lE-04 
4.48-05 

4.9E-04 
5.1E-05 
1.9E-04 
3.3E-05 
2.78-05 
4.2E-05 
3.6E-05 
8.2E-05 
4.3E-04 
9.28-05 
1.3E-04 
2.6E-05 
3.0E-05 

2.9E-05 
NA 

1.4E-05 

1.9E-05 
1.9E-05 
2.OE-05 
1.3E-05 

16' 
27 
27 
27 
27 
27 
27 
11 
llh 
28' 
27k 
27 
21 
0" 
0" 
0" 
Om 
0" 
0" 
0" 

7 9E-05 nm 

2.1E-05 26 
1.2E-05 27 
8.1E-06 27 
1.9E-05 27 
1.8E-05 27 
1.9E-05 27 
1.2E-05 27 

4.OE-05 2.28-03 
O.OE+OO 9.4E-04 
5.38-06 7.28-04 
5.3E-06 4.1E-04 
5.4E-06 3.7E-04 
2.7E-06 5.1E-04 

O.OE+OO 2.OE-04 
1.3E-05 9.OE-04 
1.6E-05 7.88-04 

O.OE+OO 4.98-04 
3.9E-05 2.2E-03 

O.OE+OO 2.1E-04 
O.OE+OO 1.9E-04 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 

O.OE+OO 
O.OE+OO 
O.OE+OO 

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.5E-06 

- 
7.28-05 
2.28-04 
3.78-05 
2.OE-04 
7.5E-OS 
6.2E-05 
6.2E-05 

3.1 E-04 
1 .OE-04 
1.7E-04 
6.3E-05 
7.3E-05 
9.1E-05 
2.48-05 
3.1E-04 
3.1E-04 
9.7E-05 
5.OE-04 
4.4E-05 
5.78-05 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.2E-05 
2.1E-05 
7.7E-06 
2.7E-05 
2.1E-05 
l.lE-05 
1.8E-05 

N A ~  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

NAB 
N A ~  

O.OE+d 
O.OE+OO' 

O.OE+OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.7E-06 

N A ~  
3.5E-03 
1.7E-02 
2.3E-03 
4.4E-03 
3.28-03 . 
7.88-03 

N A ~  
N A ~  

l.lE-03 
3.9E-03 
4.7E-04 
7.3E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A  N A  

O.OE +00 2.2E-04 
O.OE+OO 1.6E-04 
O.OE+OO 4.88-04 
O.OE+OO 2.3E-04 
O.OE+OO 4.4E-04 
O.OE+OO 3.58-04 
O.OE+OO 4.3845 

'For blank corrected concentrations less than or equal to O.OE+OO pCilm', the concentration is set as O.OE+OO pCilm'. 
blf the total number of samdes is equal to one, then the data point is reported as the minimum. 
'NA = not applicable 
d1996 summary average results may be slightly higher than those reported in the 1996 Site Environmental Report (DOE 1997) (due to reporting sample activity that was less than the blank 
activity as a zero value). 
'See Figure C. 1-1. 
'1996 summary results are from data collected at AMs-1A. 
:No meaningful comparative data exist for AMs-lB, AMS-BA, or AMs-9BlC for this period. 
1996 summary results are from data collected at AMs-9B. 

.1996 summary results are from data collected at AMs-17 and AMs-17A. 
'1990-1995 summary results data are from data collected at AMs-17. 
k1996 summary results are from data collected at AMs-18 and AMs-18A. 
'1990-1995 summary results data are from data collected at AMs-18. 
"AMs locations were placed in service in 1997. 

i . 

ns were taken out of service during the fourth quarter of 1997. 
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TABLE C.1-3 

TOTAL PARTICULATE CONCENTRATIONS IN AIR 

Summary of 1997 Y e p  End Resultsbic Summary of 19q6 Results' Summary 1990-1995 Results' 
(Pdm 1 (Pg/m ) (PgJm ) 

LocationaTb #Samples Min. Max. Avg. #Samples Min. Max. Avg. Min. Max. 
Onsite/F'enceline 
AMS-1B 13 
AMs-2 28 
A M s 3  28 
AMs4 28 
AMs-5 28 
A M S - 6  28 
AMs-7 28 

AMS-8A 27 
AMS-9BJC 28 
AMs-17A 27 
AMS-18A 27 
AMs-19 27 
AMs-20 27 
AMs-22 6 
qMS-23 6 
AMs-24 1 

24 51 
16 77 
17 159 
14 51 
11 42 
8 53 

24 55 
18 89 
7.1 136 
20 84 
17 49 
23 49 
18 48 
21 30 
22 28 
74 NA 

AMs-25 6 26 40 
AMs-26 6 20 23 
AMs-27 6 33 49 

35 gd 
31 20 
39 20 
30 20 
28 20 
29 20 
34 20 
35 11 
42 11' 
34 208 
33 19' 
33 19 
27 19 
27 Ok 
25 Ok 
NA Ok 
33 Ok 
22 Ok 

Ok 
Ok - . _ _  - .. 38 

-1 9 

25 
7.2 
16 
19 
17 
19 
18 
19 
19 
16 
22 

16 
NA 
NA 
NA 
NA 
NA 
NA 
NA- 

22 

49 36 
52 28 
56 33 
63 34 
56 33 
56 32 
59 34 . 
53 31 
51 32 
62 32 
102 48 
66 35 
60 31 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA---NX --- 

NA" 
11 
8 
13 
12 
8 
13 

NA' 

6.8h 
9.r  
7.5 
7.6 
NA 
NA 
NA 
NA . 
NA 
NA 
NA- 

NA" 

NA" 
67 
128 
69 
62 
69 
76 

NA" 
NAc 
68h 
88' 
49 
101 
NA 
NA 
NA 
NA 
NA 
NA 

-NA -- - - -  

AMs-29 6 19 30 25 Ok NA NA NA NA NA 
OffsitelBackground 
AMs-10' 0 NS NS NS 0 NS NS NS I 21 110 

AMs- 13' 0 NS NS NS 0 NS NS NS 18 95 

AMs- 16' 14 27 79 46 0 NS NS NS 22 59 

AMs-11' 0 NS NS NS 0 NS NS NS 15 88 
AMs- 12' 14 18 41 27 0 NS NS NS 6 416 

AMs-14' 0 NS NS NS 0 NS NS NS 19 126 

AMs-21' 0 NS NS NS 0 NS NS NS NS"' NS"' 

'See Figure C.1-1. 
hIf the total number of samples is equal to one, then the data point is reported as the minimum. 
'WA = not applicable 
NS = not sampled 
"1996 summary results are from data collected at AMS-1A. 
'No meaningful comparative data exist for AMS-lB, AMs-8A. or AMS-9BJC for this period. 
'1996 summary results are from data collected at AMS-9B. 
p1996 summary results are from data collected at AMs-17 and AMS-17A. 
h1990-1995 summary results are from data collected at AMs-17. 
'1996 summary results are from data collected at AMs-18 and AMs-18A. 
'1990-1995 summary results are from data collected at AMs-18. 
kAMS locations were not in operation prior to 1997. 
'Total particulate analysis was discontinued during 1994 and was reinstated for AMs-12 and AMs-16 in 1997. 
"'AMS-21 was not sampled for total particulate during 1990-1995. 

FERUEMP-ANNUPP-CUPP-C-I .-\May 26. 1998 3:SOPM C. 1-5 000463 



TABLE C.1-4 

RADIONUCLIDES IN AIR DURING 1997 

Sampliry 
Location 

Concentration funcertainty (pCi/m3 x .OOOOOI~ 
Uranium-235/ Plutonium-239/ 

Strontium-90 Technetium-99 Cesium-137 Radium-226 Radium228 Thorium-228 Thorium-230 Thorium-232 Uranium-234 Uranium-236 Uranium-238 Plutonium-238 Plutonium-240 
OnsitelFenceline 

< 24 . 9.5 f 3.1 
< I7 8.7 f 2.7 
< 15 9.9 f 3.2 
c 13 11 f 3.3 
< 17 7.6 f 2.6 

< I3 8.5 f 2.7 

< 1s 14 f 4.4 
,e 14 I 1  f 3.4 
< 18 I4 f 4.3 
< 15 8 f 2.7 

2 < I3 5.9 f 

< 14 8 f 2.5 

<. 16 12 f 3.8 

AMS-IB 4 AMs-2 
2 AMs-3 - AMs4 s 
p' AMSJ 8 AMs-6 

AMs-7 
g AMS-8A 
s ' AMS3BIC 

AMS-17A 
AMS-18A 

0 AMs-19 
c AMs-20 
& Offsitemat 

AMs-IO 
AMs1 1 
AMs-12 
AMs-13 
AMs- 14 
AMs-16 
AMs-21 
DCG' 

11 f 5 
4.4 f 4.3 
17 f 5.3 
20 f 5.1 

< 4.2 

< 4.4 

29 f 6.4 
4.6 f 4.4 
6.3 f 4.1 

6 f 4.1 
< 4.1 

9.2 f 4.8 

12 i- 4.8 

< 1.9 
150 f 22 
14 f 4.2 

< 2  

< 1.9 
< 1.9 

5.1 f 3 

< 2.4 
< 2.3 

< 2  
21 f 5.1 

< 2.4 
< 2.9 
< 2.4 
< 2.4 
< 2.5 

9.000.ooc 

< 1.8 

11 f 3.8 

5.9 f 2.8 

< 2.8 

round 

7.2 f 1.4 
7.3 f . 1.3 
14 f 2 
8 f 1.4 

7.1 f 1.5 
6.1 f 1.4 
7.1 f 1.4 
9.9 f 1.6 
14 f 1.9 

9.4 f 0.8 
9.3 f 1.4 
6.1 f 1.4 
6.9 f 1.3 

8.7 f 1.6 
6.5 f 1.6 
6.4 f 1.5 
IO f 1.8 

8.8 f 1.6 
IO f 1.8 
I1 f 2.1 

40,000 

45 f 
< 
< 
< 
< 

260 f 
330 f 

46.0 f 
< 
< 
< 
< 

132 f 

16 f 4.2 6.4 f 1.8 
< 2.9 5.3 f 1.6 

I5 f 3.9 I I  f 2 
< 2.8 6.3 f 1.6 
< 2.8 5 f 1.6 

3.7 f 3.4 5.9 f 1.7 
< 3 5.3 f 1.6 

8.1 f 3.5 8.5 f 1.8 
13 f 3.9 15 f 2.3 
10 f 1.9 9.7 f 0.97 

8.6 f 3.1 7.5 f 1.5 
5.3 f 3.1 5.4 f 1.4 

< 1.7 4.9 f 1.3 

8.5 f 3.5 7.7 f 1.8 
< 2.4 5.8 f 1.6 
< 2.4 5.6 f 1.5 

9.5 f 3.6 9.1 f 1.8 
5.3 f 3.2 9 f 1.7 
9.3 f 3.5 13 f 2.1 
7.2 f 3.6 8.3 f 1.8 

40,000 7.000 

22 
21 
25 
18 
39 

190 f 20 
4 i  f 4.5 

110 f 11 
30 f 3.6 
25 f 3.6 
27 f 3.5 
21 f 3.1 
47 f 5.1 
71 f 7.8 
30 f 2 
55 f 2.7.  
15 f 2.4 
I5 f 2.2 

17 f 2.6 
9.8 f 2.3 
6.2 f 1.9 
14 f 2.5 
16 f 2.5 
12 f 2.2 
IO f 2.4 

90.000 

32 f 4.5 190 f 2a 
17 f 2.3 35 f 3.7 
35 f 4.4 I20 f 12 
I2 f 1.8 34 f 3.6 
13 f 2.2 26 f 3.3 

9.4 f 1.9 28 f 3.7 
12 f 1.9 28 f 3.2 
18 f 2.4 51 f 5 
35 f 4.2 86 f 8.7 
10 f 0.98 60 f 3.1 
14 f 1.6 92 f 3.1 
5 f 1.2 20 f 2.4 

4.2 f 1.1 22 f 2.4 

4.8 f 1.3 20 f 2.4 
2.1 f 1.2 9.4 f 1.8 

< 1.2 7.3 f 1.4 
3.3 f 1.3 14 f 2.1 
3.7 f 1.3 I6 f 2.2 
2.8 f 1.2 13 f 1.9 
5.4 f 1.6 12 f 2 

lOO.000 l00.000~ 

< 0.83 
< 0.83 
< 0.9 
< 0.83 
< 0.97 
< 0.87 
< 0.99 
< 0.97 
< 0.98 
< 1.2 
< I  
< 0.93 
< 1.3 

0.83 f 0.57 
< 0.64 
< 0.61 
< 0.52 
< 0.56 
< 0.64 
< 0.59 
< 0.76 
< 0.59 
< 0.98 

< 0.79 
< 1.1 

< 0.84 

< 31 < 13 
< 23 < 17 
< 21 < 15 

44 f 18 < 14 
< 25 < 17 

< 29 < 20 
< 19 < 15 

~2,000,000,000 400.000,OOO 

'Plushinus (*) values are the uncertainty in the analytical results at the 95 percent confidence level. 
bSee Figure C.l-1 for sample locations. 
cDerived concentration guidelines from DOE Order 5400.5., Radiation Protection of the Public and the Environment, February 1990. 
result in a committed effective dose equivalent of 100 mrem (1 mSv). 

11 f 3.4 5.1 f 4.5 
< 0.22 5.9 f 4 

6.8 f 2.2 < 4.3 
7.3 f 2.4 < 3.7 
9.9 f 3.1 < 3.6 

9.1 f 3 < 4 
11 f 3.4 22 f 5.4 

1,000,000 3,OOO;oOC 

E Continuous inhalation of this concentration for one year will 
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FIGURE C.l-20. 1997 TOTAL URANIUM PARTICULATE CONCENTRATION IN AIR FOR AMs-20 
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FIGURE C.1-27. 1997 TOTAL URANIUM PARTICULATE CONCENTRATION IN AIR FOR AMS-28 
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ATTACHMENT C.2 

As discussed in Chapter Five of this 1997 Integrated Site Environmental Report, the FEW’S radon 

monitoring program primarily focuses on assessing the effects of radon emissions from the K-65 Silos 1 

and 2 on the surrounding environment. The radon data collected under the program are compared to 

the radon concentration standards contained in DOE Order 5400.5, Radiation Protection of the Public 

and the Environment. The pertinent standards and associated 1997 compliance status are provided 

below. 

0 The DOE annual average limit at and beyond the facility fenceline is 3.0 picocuries per 
liter @Ci/L) above background; there were no exceedances in 1997. 

0 The DOE annual average limit over the facility is 30 pCi/L above background; there 
were no exceedances in 1997. 

0 The DOE limit measured at any point over the facility is 100 pCi/L; there were five 
exceedances during 1997. 

In 1997, the radon monitoring program operated 20 continuous monitors (Pylon AB-5) within the K-65 

Silos 1 and 2 exclusion fence, selected areas on site and at five air monitoring locations along the site 

fenceline and at off-site locations. These monitors are primarily utilized to determine compliance with 

DOE Order 5400.5, 100 pCi/L radon limit, as well as to identlfy increasing environmental radon 

concentrations in a timely manner so that corrective actions may be implemented as necessary. Also, 

the Federal Facilities Agreement requires routine reporting of data from nine continuous monitors to 

assess short-term fluctuations associated with radon emissions from the K-65 Silos 1 and 2. 

Nineteen of the 20 continuous monitors were operational through ,1997. Continuous monitoring 

location AMs-1B was removed from service in June 1997 due to power interruption from the ongoing 

remediation activities in the area north of the former production area. The remaining 19 units operated 

approximately 96 percent of the time during 1997. The four percent down-time was associated with 

extreme cold temperatures, power interruptions, and/or routine maintenance activities. 
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Data from the continuous radon monitors are provided in this attachment in the following three 

formats: 

0 Table C.2-1 provides a detailed summary of 100 pCi/L exceedences. During 1997, 
there were five exceedences of the 100 pCi/L DOE limit. As in past years, these 
exceedences have occurred during periods of particularly strong atmospheric 
inversions. 

0 Figure C.2-1 identifies the location of continuous radon monitoring locations in 1997. 
Figures C.2-2 through C.2-21 present the monthly average radon concentrations plotted 
over time for the 20 continuous radon monitoring stations which operated during 1997. 
The 3.0 pCi/L (fenceline and off site) and 30 pCi/L limits (on site) have been added as 
reference points to the appropriate graphs to assist in evaluating the data. For 
consistency with historical data, the results for 1997 have not been corrected for 
instrument background (uncorrected). Therefore, the measurements may be biased 
slightly higher than true ambient radon concentrations. The practice of correcting 
measurements for instrument background was adopted by the FEMP in October 1997. 
Therefore, data presented in future reports will be corrected for instrument background 
which will eliminate this bias from the measurements. 

. .  

0 Figure C.2-22 identifies the historical continuous radon monitoring locations from 1992 
through 1996. Figures C.2-23 through C.2-47 show the minimum, maximum, and 
annual average radon concentrations (uncorrected) for continuous radon monitors from 
1992 through 1997. It should be noted that annual average concentrations were 
calculated for monitors which had six or more monthly readings during the year. This 
provides a more representative annual average value since the natural fluctuations in 
radon concentrations are more likely to be accounted for between summer and winter 
months. In addition, because of the natural variability in environmental radon 
concentrations and the inherent errors associated with the two sampling technologies, 
the annual average values presented in the attached figures may differ slightly from 
annual average concentrations measured via alpha track-etch cup monitors placed at the 
same monitoring locations. 

In addition to the continuous radon monitors, radon monitoring was conducted at 62 radon 

(alpha track-etch) cup locations during 1997. These detectors were collected every six months and 

analyzed by an off-site vendor. The data from this monitoring effort are provided in Table C.2-2 for 

each six month sample collection period, as well as the annual average concentrations for 1997. For 

comparison, 1996 results are also included in the table. The radon cups are utilized primarily to 

determine compliance with the DOE Order 5400.5 standards of 3.0 pCi/L (above background) annual 

average at the fenceline and off-site locations and 30 pCi/L (above background) annual average over 

the facility. Data collected from the fenceline and off-site locations were all below 3.0 pCi/L standard. 

. *- 
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Likewise, aH on-site monitoring locations were all below the 30 pCi/L standard. Figure C.2-48 I 

identifies the radon alpha track-etch cup monitoring locations. 2 

3 

Beginning in 1997, new quality assurance methods were used to evaluate the alpha track-etch cup data. 4 

These methods were implemented to address analytical biases detected in previous years’ data. The 5 

process includes screening the data against quality assurance samples of a known radon exposure that 6 

are analyzed in conjunction with the field samples. The IEMP describes the detailed screening process 7 

for acceptable data, as well as the treatment to adjust the data. 8 

9 

For 1997, the analyses for the known exposure quality assurance samples show a positive bias 

(i.e., analytical results were greater than the known exposure value). Therefore, the 1997 data from 

alpha track-etch cups were corrected downward to account for this bias. Radon data from alpha’ 

10 

11 

12 

track-etch cups collected prior to 1997 have not been corrected, and therefore should be noted when 

comparing 1997 to 1996 data. 

13 

14 
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FEW-ISER-97-FINAL 

- TABLE C.2-1 

1997 RADON CONCENTRATIONS 
100 pCi/L EXCEEDANCES AT THE K-65 SILOS 1 AND 2 EXCLUSION FENCE 

Monitoring Location Meteorological Parameters 
Date-Timea K65NEb K65SEb Delta T(”C)‘ Stability Classd 

02/26-0000 
02/26-0100 
02/26-0300 
06/16-0100 
09/25-0300 
09/25-0400 
10/24-0200 
11/18;0200 
11/18-0300 
11/18-0500 
11/18-0600 

124.8 
NA 
101.7 
113.0 
141.4 
103.1 

NA 
104.7 
124.8 
140.5 
NA 

NA 
114.4 
NA 
NA 
NA 
NA 
105.3 
NA 
NA 
NA 
100.3 

5.2 
6.3 
5.4 
6.3 
4.7 
3.2 
7.7 
5.9 
5.1 
5.7 
3.2 

G 
G 
G 
G 
G 
F 
G 

G 
G 
G 

F 

&Time is in military time. 
bNA = not applicable 
‘Delta T is the temperature difference between &meter and 10-meter elevations. A positive Delta T is indicative of an atmospheric 
inversion. 
%e Stability Class parameter correlates to specific ranges of Delta T and acts as a measure of the intensity of the inversion. The 
100 pCiL exceedances were associated with very strong inversions. Below is a chart representing the parameter classification: 

Range of Delta T Stability Class 
3.7 or greater G 
1.4 to 3.6 F 
-0.4 to 1.3 E 
-1.3 to -0.5 D 
-1.5 to -1.4 
-1.7 to -1.6 

C 
B 

Less than -1.7 A 

. .  * 
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FEMP-ISER- W-FINAL 
Revision 0 

May29, 1998 

TABLE C.2-2 

RADON MONITORINGALPHA TRACK-ETCH CUPS, 
CONCENTRATION DATA FOR 1997 

Radon Concentration + Precisiona (DCilL) 
1st Half of Year 2nd Half of Year 1997 Location 1996 Location 

Location 1997 1997 Average Averaaeh 
K-65 Silos 1 and 2 
Exclusion Fence Locations 
K65A 
K65B 
K65C 
K65D 
K65E 
K65F 
K65G 
K65H 
K65I 
K65J 
K65K 
K65L 
K65M 
K65N 
K650 

0.9 f 0.4 
1.3 f 0.6 
2.0 f 0.6 
2.8 ?I 0.6 
2.9 f 0.4 
2.7 f 0.7 
1.7 f 0.5 
1.1 f 0.3 
0.8 f 0.4 
0.5 f 0.2 
0.8 f 0.1' 

1.7 f 0.9 
1.6 f 0.6 
1.2 f 0.4 
0.7 f 0.2 

1.1 f 0.3 
1.4 f 0.5 
2.3 f 0.1 
4.1 f 1.0 
3.6 f 0.2 
4.3 f 0.9 
2.5 f 0.4 
1.6 f 0.5 
1.3 f 0.4 
0.9 f 0.2. 
1.0 f 0.2 
1.8 f 0.5 
1.5 f 0.4 
1.5 f 0.2 
1.1 f 0.2 

K65P 0.6 f 0.5 0.9 f 0.1 

M h W  2.9 f 0.4 4.3 f 0.9 
Minimum 0.5 f 0.2 0.9 f0.2 

K-65 Silos 1 and 2 
Dome Locations 
SILOl-NE 
SIL01-Nw 
SILO1-SE 
SILOl-sw 
SILO2-NE 
SILO2-Nw 
SI L 0 2 - S E 
sILo2-sw 
Minimum 

12.3 f 0.3 
6.5 f 0.9 
6.0 f 0.9 
3.2f 0.4 

18.3 f 0.1 
4.0 f 0.7 
12.1 f 1.3 
7.4 * 0.6 
3.2 f 0.4 

11.9 f 0.3 
6.3 f 0.7 
8.1 f 0.1 
4.9 f 0.2 
17.7 f 2.2 
3.5 f 0.6 
12.5 f 0.7 
1.8 f 0.8 
3.5 f 0.6 

1.0 f 0.4 
1.4 f 0.6 
2.2 f 0.4 
3.5 f 0.8 
3.3 f 0.3 
3.5 f 0.8 
2.1 f 0.5 
1.4 f 0.4 
1.1 f 0.4 
0.7 f 0.2 
0.9 f 0.2 
1.8 f 0.7 
1.6 f 0.5 
1.4 f 0.3 
0.9 f 0.2 
0.8 f 0.4 
0.7 f 0.2 
3.5 f 0.8 

12.1 f 0.3 
6.4 f 0.8 
7.1 f 0.6 
4.1 f 0.3 
18.0 f 1.6 
3.8 f 0.7 
12.3 f 1.0 
7.6 f 0.7 
3.8 f 0.7 

1.6 f 0.5 
2.0 f 0.1 
2.5 f 0.9 
3.9 f 1.1 
3.5 f 0.9 
3.9 f 0.8 
2.2 f 0.6 
1.6 f 0.6 
1.4 f 0.4 
1.2 f 0.4 
1.3 f 0.5 
2.0 f 0.5 
1.9 f 0.4 
1.8 f 0.6 
1.4 f 0.6 
1.4 f 0.4 
1.2 f 0.4 
3.9 f 1.1 

11.4 f 5.5 
7.8 f 1.1 
7.0 f 0.4 
4.1 f .1.5 

27.6 f 14.9 
9.7 f 1.1 
13.8 f 2.6 
8.0 f 1.4 
4.1 f 1.5 

18.0 f 1.6 27.6 f 14.9 M h U l U  18.3 f 0.1 17.7 f 2.2 
Fenceline Locations 
AMS-02  
A M S - 0 4  
AMS-06 
AMs47 
AMS-OSA 
AMS-09B 
FEMP-A 
FEMP-B 
FEMP-C 
FEMP-D 
FEMP-E 
FEMP-F 
FEMP-G 
FEMP-H 
FEMP-I 
FEMP-J 

0.1 f 0.1 
0.1 f 0.2 
0.1 f 0.2 
0.1 f 0.2 
0.0 f 0.1' 
0.2 i O . l h  

0.4 f 0.2 
0.3 f 0.2 
0.1 f 0.2 
0.1 f 0.2 
0.1 f 0.2 
0.1 f 0.1 
0.1 f 0.1 
0.1 f 0.2 
0.2 f 0.1 
0.1 f 0.1 

0.3 f 0.1" 
0.3 f 0.1' 
0.4 f 0.1 
0.5 f 0.1 
0.4 f 0.1 
0.4 f 0.1 
0.4 f 0.2' 
0.3 f 0.1 
0.4 f 0.1 
0.3 f 0.1 
0.4 f 0.1 
0.3 f 0.1 
0.4 f 0.1 
0.4 f 0.1 
0.4 f 0.2 

, 0.4 f 0.1 

0.2 f 0.1 
0.2 f 0.2 
0.3 f 0.2 
0.3 f 0.2 
0.2 f 0.1 
0.3 f 0.1' 
0.4 f 0.2 
0.3 f 0.2 
0.3 f 0.2 
0.2 f 0.2 
0.3 f 0.2 
0.2 f 0.1 
0.3 f 0.1 
0.3 f 0.2 
0.3 f 0.2 
0.3 f 0.1 

0.7 f 0.2 
0.6 f 0.2 
0.9 f 0.5 
0.8 f 0.2 
0.8 f 0.2 
0.8 f 0.4 
1.0 f 0.2 
0.8 f 0.3 
0.7 f 0.2 
0.6 f 0.2 
0.6 f 0.4 
0.7 f 0.2 
0.8 f 0.4 
0.8 f 0.2 
0.8 f 0.3 

,0.7 f 0.1 
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Revision 0 

TABLE C.2-2 
(Continued) 
Radon Concentration i Precision' (DCiL) 

1st Half of Year 2nd Half of Year 1997 Location 1996 Location 
Location 1997 1997 Averaee Averageh 
Fenceline Locations (Contd.) 
FEMP-K 0.2 f O . l h  0.5 f 0.1' 0.4 f 0.1 0.8 f 0.3 
FEMP-L 0.2 f O. lh  0.5 f 0.2 . 0.4 f 0.2 0.9 f 0.3 
FEMP-M 0.2 f 0.2 0.5 f 0.1 0.4 f 0.2 0.8 f 0.4 
FEMP-N 0.2 f 0.2 0.6 f 0.1 0.4 f 0.2 0.7 f 0.2 

FEMP-P 0.2 f 0.T 0.6 f 0.1 0.4 f 0.2 0.8 f 0.3 
Minimum 0.0 f 0.1 0.3 f 0.1 0.2 f 0.1 0.6 f 0.2 
MaXiIllUUl 0.4 f 0.2 2.0 + 0.2 1.0 f 0.2 1.0 t 0.2 
Background Locations 
AMs-12 0.0 f 0.1' 0.2 f 0.1' 0.1 f 0.1 0.9 f 0.5 
AMs-13 0.1 f 0.2 0.3 f 0.1' 0.2 f 0.2 0.7 f 0.2 
AMs-16' 0.0 f NA' 0.3 f 0.1' 0.2 f 0.1 0.5 f 0.1 
BKGD-01 0.0 f NA'" 0.2 f 0.1 0.1 f 0.1 0.6 f 0.2 

0.6 f 0.3 BKGDM 0.0 f 0.1 0.3 f 0.1 0.2 f 0.1 
BKGD-04 0.1 f 0.2 0.2 f 0.1' 0.2 f 0.2 0.5 f 0.3 
BKGD-05 0.0 f 0.1 0.3 f 0.1' 0.2 f 0.1 0.6 f 0.1 
BKGD-06 0.0 f NA '.I 0.2 f 0.1 0.1 f 0.1 0.6 f 0.2 
Minimum 0.0 f 0.1 0.2 f 0.1 0.1 f 0.1 0.5 f 0.1 
MaXiIllWIl 0.1 f 0.2 0.3 f 0.1 0.2 f 0.2 0.9 f 0.5 
other onsite Locations 
PERM47 0.1 f 0.1' 0.6 f 0.1 0.4 f 0.1 0.8 f 0.2 
PERM49 0.0 f 0.1 0.3 f 0.1 0.2 f 0.1 0.8 f 0.6 
BLDG-65-6 0.2 f 0.2' 0.4 f 0.2' 0.3 f 0.2 0.6 f 0.3 
BLDG-65-7 * 0.3 f 0.1" 0.2 f 0.1 0.3 f 0.1 2.2 f 0.3 
BLDG-65-8 0.3 f 0.1' 0.3 f 0.2' 0.3 f 0.2 Unavailableh 
BLDG-65-9 Unavailableh 0.3 f 0.1' 0.3 f 0.1 7.7 f 1.3 
AMs-1A 0.1 f 0.1' 0.4 f 0.1 0.3 f 0.1 0.8 f 0.4 

0.6 f 0.3 Minimnm 0.0 f 0.1 0.2 f 0.1 0.2 f 0.1 
MaXiIllIIlIl 0.3 f 0.1 0.6 f 0.1 0.4 f 0.1 2.2 f 0.3 
other offsite Locations 

0.1 f 0.2 0.4 f 0.1 0.3 f 0.2 0.8 f 0.5 
AMs-1 1 0.0 f 0.1 0.5 f 0.1 0.3 f 0.1 1.0 f 0.4 
AMs-10 

REs-01 0.0 f 0.1' 0.5 f 0.2' 0.3 f 0.2 0.8 f 0.2 
REsM 0.0 f 0.1 0.6 f 0.1 0.3 f 0.1 0.8 f 0.4 
REs-03 0.1 f 0.2 0.6 f 0.2 0.4 f 0.2 0.9 f 0.6 
Minimnm 0.0 f 0.1 0.4 f 0.1 0.3 f 0.2 0.8 f 0.5 

1.0 f 0.4 Maximmn 0.1 f 0.2 0.6 f 0.2 0.4 f 0.2 

FEMP-O 0.0 f 0.2 2.0 f 0.2' 1.0 f 0.2 0.9 f 0.2 

'f2 standard deviations 
%eviously r e p o d  data for 1996 had not gone through the screening and verification process; therefore, data reported here are slightly 
different than data reported in the 1996 Site Environmental Report. 
'Data edited due to IEMP Screening Criteria II. 
dData edited due to IEMP Screening Criteria III. 
'Data edited due to IEMP Screening Criteria IV. 
%eviously referred to as BKGD-03 
T o r  laboratory bias correction factors greater than the exposure value, with associated precision values that do not encompass a positive 
concentranon, the resulting negative corrected concentration is set at 0.0 and the associated precision is not applicable (NA). 
"Data unavailable due to damage to the monitoring device. 

NOTE: Some error terms may have slightly changed for first half 1997 data. 
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Note: The DOE annual average limit over the facility is 30 pCilL above background. 
Monitor was removed from service in June 1997. 
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FIGURE C.2-2. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-01 B 
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FIGURE C.2-4. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-04 
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FIGURE C.2-5. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-05 
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FIGURE C.2-6. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-06 
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FIGURE C.2-7. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-07 
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FIGURE C.2-8. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-1 1 
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FIGURE C.2-9. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-12 
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FIGURE C.2-IO. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR AMs-16 
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FIGURE C.2-11. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR KNE 
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FIGURE C.2-12. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR KNW 
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FIGURE C.2-13. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR KSE 
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FIGURE C.2-14. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR KSW 
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FIGURE C.2-15. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR KTOP 



Note: The DOE annual average limit over the facility is 30 pCi/L above background. 
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FIGURE C.2-16. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION 
FOR PILOT PLANT WAREHOUSE 
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Note: The DOE annual average limit over the facility is 30 pCilL above background. 
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FIGURE C.2-17. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR PIT 5 
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Note: The DOE annual average limit over the facility is 30 pCi/L above background. 
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FIGURE C.2-18. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR RALLY POINT 4 
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Note: The DOE annual average limit over the facility is 30 pCi/L above background. 
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FIGURE C.2-19. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR SURGE LAGOON 9"8 



Note: The DOE annual average limit over the facility is 30 pCilL above background. 
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FIGURE C.2-20. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR T28 
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FIGURE C.2-21. 1997 MONTHLY AVERAGE CONTINUOUS RADON CONCENTRATION FOR WP-17A 
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FIGURE C.2-23. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR ADMIN 

, 



3.0 

2.5 

2.0 

1.5 

1 .o 

0.5 

0.0 

I 

- 

0.6 
0.5 

- 

- 

0.7 

0.4 

0.8 

0.5 

:I 
0.5 

';::I 
0.9 

I .o 

0.8 

1992 1993 1994 1995 

Sample Date (year) 

1996 1997 

FIGURE C.2-24. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-OIA 
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FIGURE C.2-25. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-02 
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FIGURE C.2-26. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-04 
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FIGURE C.2-27. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-OS 
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FIGURE C.2-28. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-06 
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FIGURE C.2-29. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-07 
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FIGURE C.2-30. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-12 
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FIGURE C.2-31. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR AMs-16 
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FIGURE C.2-32. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR BKGD-01 
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FIGURE C.2-34. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR KNW 
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FIGURE C.2-35. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR KSE 
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FIGURE C.2-36. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR KSW 
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FIGURE C.2-37. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR KTOP 
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FIGURE C.2-38. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR INVIVO 
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FIGURE C.2-39. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR METEOROLOGICAL TOWER 



. ... 

I 

L 

€3 
€3 c 
bn m 
4 

I 

3.0 

2.5 

2.0 

1.5 

1 .o 

0.5 

0.0 

0.8 

0.6 

0.4 

q- 
0.5 

0.8 

0.5 

FIGURE C.2-40. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR PILOT PLANT WAREHOUSE 
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FIGURE C.2-41. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR PIT 5 
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FIGURE C.2-42. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR PLANT 2/3 
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FIGURE C.2-43. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR PLANT 5 
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FIGURE C.2-44. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR RALLY POINT 4 
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FIGURE C.2-45. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR SURGE LAGOON 
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FIGURE C.2-46. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR T 28 
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FIGURE C.2-47. CONTINUOUS RADON MONITORING RESULTS 
MINIMUM, MAXIMUM AND ANNUAL AVERAGE CONCENTRATION (UNCORRECTED) FOR WP-17A 
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ATTACHMENT C.3 

DIRECT RADIATION 
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ATTACHMENT C.3 

Direct radiation measurements were conducted at 30 thermoluminescent dosimeter (TLD) locations 

during 1997. Figure C.3-1 identifies all TLD locations collected during 1997. Eight additional 

locations were added during fourth quarter at the new IEMP air monitoring locations (34 through 41). 

Three TLDs are deployed at each location and the measurements from each TLD are averaged on a 

quarterly basis. These measurements are used to determine any changing conditions from FEMP 

activities at locations near the K-65 Silos, other selected on-site locations, at the site fenceline, and at 

off-site and background locations. ' 

Table C.3-1 provides the data collected and averaged for four quarters in 1997. For comparison, 

annual average data collected during 1996 has been included. As discussed in Chapter Five of the 

1997 Integrated Site Environmental Report, a slight increasing trend has been identified at the locations 

around the K-65 Silos 1 and 2 exclusion fence (locations 22 through 26). This trend is associated with 

the increasing headspace concentrations within the K-65 Silos. However, the results are still less than 

the levels observed prior to the addition of bentonite to the silos. These locations will continue to be 

monitored during 1998. 

Data collected along the site fenceline and off-site locations remain within established historical ranges. 

There does not appear to be a corresponding positive trend at these locations as identified around the 

K-65 Silos. 
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TABLE C.3-1 

DIRECT RADIATION (TLD) MEASUREMENTS 

Direct Radiation -f UncertaintvYmrem) 
TLD Location # nf 1997 w t s  
Fenceline 

2 72 f 10 73 f 7.0 
3 65 f 9.0 67 f 6.4 
4 65 f 9.1 64 f 6.1 
5 67 f 9.3 67 f 6.5 
6 79 f 11 75 f 7.2 
7 65 f 9.0 67 f 6.5 
8A 74 f 10 77 f 7.5 
9BIC 79 f 11 83 f 8.0' 
13 71 f 9.9 71 f 6.9 

15 74 f 10 73 f 7.0 
14 70 f 9.8 71 f 6.9 

16 77 f 11 78 f 7.5 
17 70 f 9.7 70 f 6.8 
345 73 f 14 NA 
3 9  67 f 13 NA 
36* 60 f 12 NA 
37* 75 f 14 NA 
3 8* 60f 11 NA 
39* 76 f 14 NA 
40* 65 f 12 NA 

70 f 13 NA 
60 f 12 

41* 
64 f 6.1 Minimum 

Onsite 
1B 84 f 12 82 zt 7.9' 
22 778 f 108 630 f 60 
23 712 f 99 630 f 61 
24 512 f 71 460f44 
25 641 f 89 560 f 54 
26 425 f 59 330 f 32 
32 54 f 7.5 55 f 5.4 

Minimum 54 f 7.5 55 f 5.4 

FEMP-ISER-97-FINAL 
Revision 0 

May 29, 1998 
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TABLE C.3-1 
(Continued) 

Direct Radiation + UncertainW(mrem) 
TLD Location # of 1997 Results Summan, of 1996 m s h  
Offsite 

10 52 f 7.3 55 f 5.3 
11 65 It 9.1 67 f 6.5 
12 59 f 8.2 60 f 5.8 

60 f 5.8 30 59 f 8.2 
Minimum 52 f 7.3 55 f 5.3 

Background 
18 74 f 10 74 f 7.2 
19 60 f 8.4 63 f 6.0 
20 57 f 8.0 59 f 5.7 
21 67 f 9.4 68 f 6.6 
27 60 f 8.3 62 f 5.9 
33 65 f 9.1 69 f 6.7 

Minimum 57 f 8.0 59 f 5.7 
Maximum 74 f 10 74 f 7.2 
Average a 66 f 12 66 f 11' 

- 
aAssociated laboratory uncertainty 
%A = not applicable 
'Summary results for 1996 are collected from location 9B. 
dAnnual total for location 34 through 41 calculated from fourth quarter (October through December) measurement. These 
locations were established during fourth quarter 1997. 

'Due to a change in the method used to calculate the average uncertainty, the average background uncertainty is slightly 
different than was reported in the 1996 Site Environmental Report. 

. '1996 year end results for 1B are extrapolated from third and fourth quarter measurements. 
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ATTACEMENT C.4 

BIOTA (PRODUCE) 
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ATTACHMENTC.4 . 

Biota broduce) were collected at 14 locations identified on Figure C.4-1 during 1997. Produce is 

analyzed to determine if total uranium concentrations in produce grown near the FEW 

(0 to 3 miles [mi]) are higher than concentrations in produce grown at distant locations (7 to 26 mi). 

Total uranium detected in produce may be uranium that is deposited from the air pathway, naturally 

occurring in the soil, or added by fertilizers. 

The results of the produce sampling program are reported in Table C.4-1. In general, total uranium 
concentrations varied greatly for each type of produce. Comparisons between the average total 

uranium concentrations in corn, squash, soybeans, and tomatoes grown near the FEMP with 

concentrations not grown near 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 range reported for 1990 to 1996. These comparisons suggest that there is no 

substantial impact from past or current FEMP emissions on produce grown in the area. 

Produce will be monitored on a three-year basis; that is, the next reporting year will be in calendar 

year 2000. 
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. TABLEC.4-1 

TOTAL URANIUM RESULTS FROM THE 
BIOTA (PRODUCE) MONITORING PROGRAM 

1990 - 19% 
Distance from 
Center of the 1997 Total Uranium Results 

Sample + FEMP Plus Uncertainty Concentration Minimum Maximum 
Location' oan) @Ci/g dry weight) @Ci/g dry weight) @Ci/g dry weight) 

* Corn' ND 2.0E-01 
19 1.4 3.0E-04 f 2.7E-04 
23 1.6 2.4E-04 f 3.4E-05 
4 1.9 1.8E-03 f 8.1E-05 

1 8' 1.9 6.8E-04 f 4.1E-04 
18' 1.9 1.4E-03 f 6.1E-05 
1 8d 1.9 4.7E-04 f 2.7E-05 
20 2.1 6.8E-04 f 4.4E-04 
21 2.4 2.8E-04 f 2.7E-05 
17' 16.0 4.2E-03 f 1.8E-04 

5 2.9 3.8E-02 f 1.9E-03 
17c 16.0 1.9E-02 f 9.5E-04 

14 1.6 4.9E-03 f 2.4E-04 
24 1.6 5.OE-03 f 2.3E-04 

18' 1.9 7.4E-03 f 3.0E-04 
21 2.4 1.8E-03 f 1.1E-04 

9 1.6 5.3E-02 f 2.4E-03 
5 2.9 5.9E-02 f 2.6E-03 
12 3.6 5.6E-03 f 2.6E-04 
13 3.8 l.OE-O1 f 1.OE-02 
7 4.9 1.3E-01 f l.lE-02 
17e 16.0 2.4E-02 f 1.0E-03 

Squash' ND 3.4E-01 

soybean ND 1.2E+00 

1 8e 1.9 2.1E-02 f 8.8E-04 

Tomatoes 1.8E-004 6.1E-01 

'Refer to Figure C.4-1 for produce monitoring locations. 
%ID indicates less than blank values or less than background. 
'The corn family includes sweet corn for human consumption and field corn for livestock feed. 
dThere were multiple samples at location 18. 
'Background location 
?he,term s w h  includes squash, zucchini, and eggplant. 
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ATTACHMENT C.5 

METEOROLOGICAL DATA 



ATTACHMENT C.5 

1 4 7 0  
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Meteorological data were recorded at the site meteorological station during 1997. Meteorological data 

recovery for calendar year 1997 were 98.5 percent. As shown in Table C.5-1, data from the 10-meter 

and 60-meter elevations are reported here as a monthly maximum hourly average and a monthly 

minimum hourly average. Ambient air temperature is provided which includes monthly average 

temperature, and daily maximum and minimum values per month. The precipitation totals include the 

monthly total and daily maxitnum values recorded during 1997. The 1997 average wind speed and 

percent of time from direction at the 10-meter and 60-meter elevations are presented in Table C.5-2. 

For 1997, the highest hourly average wind speed at the 10-meter elevation was measured at 39.6 miles 
per hour during July 1997. At the 60-meter elevation, the highest hourly average wind speed was 

measured at 34.5 miles per hour during January 1997. The prevailing winds were from directions west 

through southwest approximately 30 to 40 percent-of the time at both elevations. The winds out of the 

southeast were least predominant, occurring less than 3 percent of the time. 

Total precipitation for 1997 measured 40.11 Aches, slightly below the annual average precipitation of 

41 inches from 1987 through 1996. For comparison, the total annual precipitation in 19% was 

58.6 inches. The highest amount of precipitation was measured during May 1997 (7.25 inches). The 

daiiy maximum amount of precipitation was recorded in August 1997 (2.31 inches). Five months out 

of the year were at or above the historical monthly average. 

The monthly average temperatures during 1997 ranged from 27.9 degrees Fahrenheit (OF) in January 

to 73°F in July. The coldest day was -2.4"F recorded in January and the warmest day was 95.7"F 

recorded in July. 
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TABLE C.5-1 

1997 METEOROLOGICAL DATA 

A. 1 
Units January February March April May June July August September October . November December 

10 Meter ,Wind Speed 
Maximum hourly mph 17.5 17.5 17.6 18.8 16.9 12.9 39.6. 11.90 16.2 15 I5 14.0 
average 

kph 28.2 28.2 28.3 30.3 27.2 20.8 63.7 19.15 26.1 24 24 22.5 

mph 0.5 0.6 0.68 0.6 0.68 0.6 0.6 0.4 0.4 0.2 0.68 0.6 
average kph 0.8 1 1 . 1  I 1.1 1 1 0.6 0.6 0.3 1.1 I 
Minimum hourly 

60 Meter Wind Speed 
Maximum hourly mph 34.5 34 33.5 32.0 30 18.3 20.0 20.0 29.4 24.1 23.4 22.3 
average 

kph 55.5 55 53.9 51.5 48 29.5 32.2 32.2 47.3 38.8 37.7 35.9 

Minimum hourly mph 0.68 0.81 0.81 0.68 1.2 0.3 0.2 0.2 0.2 0.5 1.1 0.81 
average 

kph 1.1 1.3 1.3 1.1 1.9 0.5 0.3 0.3 0.3 0.8 1.8 1.3 
Ambient Air Temperature 
Average O F  27.9. 36.9 44.1 48.6 56.8- 66.7 73.0 69.3' 63 .O 53.2 40.5 33.6 

"C -2.3 2.7 6.7 9.2 13.8 19.3 22.8 20.7 17.2 11.8 4.7 0.9 

Maximumdaily O F  66.4 68.2 73.0 78.3 83.5 88.5 95.7 90.0 87.4 84.4 65.5 57.0 
"C 19.1 20.1 22.8 25.7 28.6 31.4 35.4 32.2 30.8 29.1 18.6 13.9 

Minimum daily OF -2.4 IS.! 18.0 20.5 32.5 44.4 47.1 45.3 35.8 21.7 13.5 10.4 

Precipitation 
Monthly total in 2.98 2.28 5.57 2.29 7.25 6.79 0.97 4.84 0.80 1.75 2.58 2.18 

O C  -19.1 -9.4 -7.8 -6.4 0.3 6.9 8.4 7.4 2.1 -5.7 -10.3 -12 

cm 7.57 5.79 14.15 5.82 18.42 17.25 2.46 12.29 2.03 4.46 6.55 5.54 

Daily maximum in 1.24 1.37 2.12 0.76 2.12 1.83 0.57 2.31 0.46 0.87 0.87 0.69 
cm 3.15 3.48 5.38 1.93 5.38 4.65 1.45 5.87 1.17 2.21 2.21 1.75 

- 
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TABLE C.5-2 

1997 AVERAGE WIND SPEED AND PERCENT OF TIME FROM 
DIRECTION AT TEN AND SIXTY METERS ABOVE GROUND LEVEL 

Average 10-meter Average mmeter Percent of Wind Speed Percent of 
Time from Time from 

Wind Speed 

Direction (mph) (kph) Direction Direction (mph) (kph) 
N 5.38 8.66 3.80 7.70 12.4 4.66 
NNE 
NE 
ENE 
. E  
ESE 
SE 
SSE 
S 

ssw 
sw 

wsw 
W 

WNW. 
Nw 

NNW 

6.00 
6.04 
5.56 
3.90 
3.20 
3.07 
'3.80 
5.28 
5.70 
5.14 
4.69 
5.39 
4.94 
4.62 
4.70 

9.66 
9.72 
8.95 
6.28 
5.15 
4.94 
6.12 
8.50 
9.17 
8.27 
7.55 
8.67 
7.95 
7.43 
7.56 

3.88 
4.91 
8.01 
4.52 
2.48 
2.18 
2.48 
4.74 
8.28 
11.2 
10.7 
11.9 
8.61 
7.46 
4.86 

7.99 
7.34 
7.66 
6.19 
6.04 
6.04 
6.58 
9.50 
9.60 
9.17 
10.1 
10.8 
9.19 
9.00 
7.80 

12.9 
11.8 
12.3 
10.0 
9.72 
9.72 
10.6 
15.3 
15.4 
14.8 
16.3 
17.4 
14.8 
14.5 
12.6 

.. 

4.71 
8.13 
7.93 
3.43 
2.29 
2.26 
2.61 
5.50 
11.2 
11.8 
10.7 
9.45 
5.52 
5.41 
4.34 
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APPENDIX D 

Appendix D presents split sample data in support of Chapter Two of the 1997 Integrated Site 

Environmental Report. The data reflects results from samples split for analysis between the 

U.S. Department of Energy (DOE) and the Ohio Environmental Protection Agency (OEPA) for 

groundwater, surface water, sediment, and produce. The results are provided in Table D-1. 

The data 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 matrix based on the potential variability within the samples themselves. In addition, variability 

in the sample results may be affected by incomplete sample homogenization 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. Differences in the DOE and OEPA sample results presented for 1997 do not impact the 9 FEMP's compliance with federal or state regulations. 
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TABLE D-1 

1997 F'EMP-OEPA SPLIT SAMPLING COMPARISON 

Media Location Sampling Date Constituent FEMP Result OEPA Result 
Groundwatera @sn) bgn) 

12 Ji3IlUaI-y Total Uranium 119 130 
12 April Total Uranium 141 140 
12 July Total Uranium 100 95 
12 October Total Uranium 103 93 
13 JanUary Total Uranium 40 49 
13 April Total Uranium 43 43 
13 July Total Uranium 61 42 
13 October Total Uranium 59 38 
14 J&Uary Total Uranium 2.8 3.2 
14 April Total Uranium 2.7 2.9 
14 July Total Uranium 3.2 3.3 
14 October Total Uranium 3.1 2.6 

w 3  February Radium-226 0.2' < 0.15' 
w 3  June Radium-226 0.25' 0.44' 
w7 February Radium-226 0.086' C0.17' 
w 7  June Radium-226 0.021' 0.56f 
w3  February Radium-228 C2.6' 2.3' 
w3  June Radium-228 < 2.8' 2.8' 
w 7  February Radium-228 C2.6' 2.5' 

Surface water' ( P C W  ( P C W  

w 7  June Radium-228 3.9' 1 .9' 

w 3  February Total Uranium 1.7 1.9 
w 3  June Total Uranium 1 .o 1 .o 
w 7  February Total Uranium 2 2.2 
w 7  June Total Uranium 18 15 
w 9  February Total Uranium 1.6 1.6 
w 9  June Total Uranium 1.4 1.4 
w10 Feburary Total Uranium 6.1 6.2 
w11 February Total Uranium 2.1 2.2 
w11 June Total Uranium 17 18 

bgn) bgn) 

Sedimentd @CUP) @ C W  
G7 July Radium-226 0.57 0.59 
PS 1 July Radium-226 0.49 0.49 
G7 July Thorium-228 0.37 0.7 
PS 1 July Thorium-228 0.36 0.63 
G7 July Thorium-230 0.68 0.85 
PS 1 July Thorium-230 0.56 0.94 
PS 1 July Thorium-232 0.37 0.55 
PS 1 July Thorium-232 0.33 0.58 

bP/@ 
G7 July Total Uranium 1.6 1.9 
PS 1 Julv Total Uranium 1.7 3.4 
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Media Location Sampling Date Constituent FEMP Result OEPA Result 
Produce‘ OLgld olg/g) 

4 (corn) August Total Uranium 0.0026 0.305 
5 (tomato) August Total Uranium 0.088 0.554 

aSee Figure 42 of the 1996 Site Environmental Report for groundwater locations. 
bSee Figure 4-2 for surface water locations. 
‘FEMP results for radium-226 and radium-228 are based on a monthly composite sample. OEPA results for radium-226 and 
radium-228 are based on a single grab sample. 
dSee Figure 4-9 for sediment locations. 
‘See Figure 5-8 for produce locations. 
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APPENDIX E 

Appendix E contains the National Emissions Standards For Hazardous Air Pollutants (NESHAP) 

Annual Report for the Fernald Environmental Management Project (FEMP) as required by 40 CFR 

61.94(a). This appendix c o n k s  of three attachments as follows: 

0 Attachment E. 1 contains the National Emissions Standards For Hazardous Air 
Pollutants (NESHAP) Annual Report. 

0 Attachment E.2 contains the meteorological data file and the CAP88-PC files used to 
assess individual dose. 

0 Attachment E.3 contains supplemental information requested in DOE-EH 23 guidance 
and the CAP88-PC files used to assess population dose. 
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NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP) 

ANNUAL REPORT 



I 1 

U S .  Department of Energy 
Radionuclide A i r  Emissions Annual Report 

(under Subpart H o f  40 CFR P a r t  61) 
Calendar Year 1997 

S i t e  Name: F e r n a l d  Env i ronmenta l  Manaaement P r o i e c t  ( F E M P ) .  F e r n a l d .  Ohio 

F i e l d  O f f i c e  I n f o r m a t i o n ;  

O f f i c e :  F e r n a l d  Area O f f i c e  ( F N ) .  U. S. DeDartment o f  Enerqv 
Address : Post O f f i c e  Box 538705 

M a i l  StoD 45 
C i n c i n n a t i .  Ohio 45253-8705 

Contac t :  M r .  Ed S k i n t i k  Phone:(513) 648-3151 

S i t e  I n f o r m a t i o n  

O p e r a t i n g  
C o n t r a c t o r :  F1 u o r  Dan ie l  F e r n a l d  

Address: 7400 W i l l e v  Road 
Ferna ld .  Oh io  45030 ( S i t e  l o c a t i o n )  

Post O f f i c e  Box 538704 
C i n c i n n a t i .  Ohio 45253-8704 ( m a i l i n a  address )  

Contac t :  K i D  K lee  Phone: (513) 648-5289 
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SUMMARY 

F o r  CY-1997 twen ty -one  r a d i o n u c l i d e  emiss ion  sources  were i d e n t i f i e d  as b e i n g  
s u b j e c t  t o  t h e  r e p o r t i n g  requirements o f  40 CFR 61, Subpar t  H. The o v e r a l l  dose. 
t o  t h e  m a x i m a l l y  exposed i n d i v i d u a l  (ME11 i s  e s t i m a t e d  t o  be 1.4 mrem (1.4E-02 
m S v )  wh ich  i s  i n  compl iance w i t h  t h e  Subpart  H s t a n d a r d  o f  10 mrem. O f  t h i s  
dose, 1.7E-03 mrem (1.7E-05 mSv)  came f r o m  p o i n t  sources  and 1.4 mrem (1.4E-02 
m S v )  came f r o m  d i f f u s e  sources .  

SECTION I : FACILITY INFORMATION 

A .  S i t e  D e s c r i D t i o n  

The Fe rna ld  Environmental Management P r o j e c t  (FEMP) i s  l o c a t e d  on a 425 h e c t a r e  
(1050 a c r e )  a rea  a p p r o x i m a t e l y  27 km (17 m i l e s )  n o r t h w e s t  o f  C i n c i n n a t i ,  Ohio. 
The P r o d u c t i o n  area  cove rs  a p p r o x i m a t e l y  136 a c r e s  ( 5 5  h e c t a r e s )  i n  t h e  c e n t e r  
o f  t h e  FEMP. The f a c i l i t y  i s  s i t e d  j u s t  n o r t h  o f  t h e  smal l  f a r m i n g  community o f  
F e r n a l d ,  Ohio.  

The a r e a  immed ia te l y  s u r r o u n d i n g  t h e  FEMP i s  p r i m a r i l y  r u r a l  i n  n a t u r e ,  
c h a r a c t e r i z e d  by t h e  predominance o f  a g r i c u l t u r e ,  w i t h  some l i g h t  i n d u s t r y  and . 
p r i v a t e  res idences .  The FEMP i s  l o c a t e d  on a r e l a t i v e l y  l e v e l  p l a i n ,  o u t s i d e  o f  
t h e  500-year f l o o d  p l a i n  o f  t h e  Great  M i a m i  R i v e r ,  i n  an a n c e s t r a l  r i v e r  v a l l e y  
known as t h e  New Haven Trough. 

a 
The c l i m a t e  i s  c h a r a c t e r i z e d  as c o n t i n e n t a l ,  w i t h  average tempera tu res  r a n g i n g  
f r o m  a p p r o x i m a t e l y  29°F (-1.7"C) i n  January ,  t o  76°F (24.4"C) i n  J u l y .  Average 
annual  p r e c i p i t a t i o n  i s  a p p r o x i m a t e l y  40 i nches  (102 cm) p e r  y e a r .  P r e v a i l i n g  
w ind  f l o w  i s  f r o m  t h e  sou th -sou thwes t .  

For  37 yea rs ,  t h e  former Feed Mater.ials Produc t ion  Center (Fe rna ld  s i t e )  produced 
uranium m e t a l s  f o r  t h e  U n i t e d  S t a t e s  Department o f  Energy ( D O E )  and i t s  
p r e d e c e s s o r s .  On J u l y  10, 1989, uranium m e t a l s  p r o d u c t i o n  was suspended. 
Management r e s p o n s i b i l i t i e s  o f  t h e  F e r n a l d  s i t e  were t r a n s f e r r e d  f r o m  t h e  
Defense Programs o r g a n i z a t i o n  t o  t h e  D O E ' S  O f f i c e  o f  Env i ronmenta l  R e s t o r a t i o n  
and Waste Management. 

C u r r e n t l y ,  most a c t i v i . t i e s  a t  t h e  FEMP a r e  conducted under t h e  Comprehensive 
E n v i r o n m e n t a l  Response, Compensation and L i a b i l i t y  Ac t  ( C E R C L A ) .  These 
a c t i v i t i e s  i n c l  ude sampl e a n a l y s i s ,  waste c h a r a c t e r i z a t i o n ,  t h e  management, 
t r e a t m e n t ,  s to rage,  and d i sposa l  of  hazardous, mixed, l o w - l e v e l  and s o l i d  wastes ,  
and t h e  d e c o n t a m i n a t i o n  and c leanup  o f  r a d i o a c t i v e l y  con tamina ted  b u i l d i n g s ,  
equi.pment, s . o i l s ,  and wa te rs .  .The s i t e  a l s o  manages t h o r i u m  wastes,  and K-65 
s i l o  waste  m a t e r i a l  wh ich  c o n t a i n s  rad ium and produces radon gas. . 
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B. Source Desc r i  D t i  ons 

The m a j o r i t y  of t h e  r a d i o a c t i v e  con tamina t ion  a t  t h e  FEMP i s  due t o  uranium, 
uranium compounds, and thor ium. Add i t i ona l  contaminat ion comes f rom t h e  daughter 
p roduc ts  o f  uranium and thor ium. 

< Calendar year 1997 (CY-1997) r a d i o n u c l i d e  emiss ion sources a t  t h e  FEMP i n c l u d e :  

0 P l a n t  1: F u g i t i v e  emissions generated f r o m  t h e  i m p l o s i o n  and cleanup 
a c t i v i t i e s  o f  t h e  P l a n t  1 b u i l d i n g ;  

0 P l a n t  6: Emissions from repackaging operat , ions;  

0 P l a n t  8: Radionucl ide releases v i a  en t ra inmen t  i n  m i s t s  generated d u r i n g  
vacuum f i l t r a t i o n  opera t i ons ;  * 

0 B u i l d i n g  11: Emiss ions f r o m  t h e  l a u n d r y  f a c i l i t i e s  r e s u l t i n g  f rom t h e  
. .  p r o c e s s i n g  o f  contaminated c l o t h i n g  used a t  t h e  FEMP, and 

f r o m  t h e  R e s p i r a t o r  Washing F a c i l i t y  l o c a t e d  i n  t h e  
b u i  1 d ing ;  

B u i l d i n g  15:  Emissions from l a b o r a t o r y  o p e r a t i o n s ;  

0 B u i l d i n g  20: Emissions r e s u l t i n g  f rom l a b o r a t o r y  o p e r a t i o n s ,  and 
emiss ions . f rom t h e  Coo l i ng  Water Tow,er v i a  m i s t  l o s s  (due 
t o  d i s s o l v e d  r a d i o n u c l i d e s  i n  t h e  c o o l i n g  w a t e r ) ;  

0 Bui 

0 Bui 

0 Bui 

d i n g  51: Emissions from t h e  Advanced Waste Water Treatment  f a c i l i t y ;  

d i n g  53: Emissions from. l a b o r a t o r y  o p e r a t i o n s ;  

d i n g  6 5 :  Emissions f r o m  t h o r i u m  repackagipg o p e r a t i o n s ;  

B u i l d i n g  71:  Emissions from' m a t e r i a l  s o r t i n g  and repackag ing  o p e r a t i o n s ;  

0 B u i l d i n g  78: Emissions f r o m  repackaging o p e r a t i o n s ;  

CI Other  sources: F u g i t i v e  emissions f rom t h e  Waste P i t  Remedial A c t i o n  
P r o j e c t  ( W P R A P ) ,  Waste P i t  5 ,  and v a r i o u s  s t o c k p i l e s  
around t h e  FEMP s i t e ,  generated v i a ' w i n d  e r o s i o n ,  e a r t h  
moving equipment and m a t e r i a l  h a n d l i n g  o p e r a t i o n s ;  
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SECTION 11: A I R  EMISSIONS DATA 

Tables 1 and 2 l i s t  t h e  m o n i t o r i n g  s t a t u s ,  c o n t r o l  equipment i n f o r m a t i o n ,  and t h e  
d i s t a n c e  and d i r e c t i ' o n  t o  t h e  n e a r e s t  r e c e p t o r  f o r  t h e  p o i n t  and grouped p o i n t  
sources  a t  t h e  FEMP. Tab le  3 l i s t s  t h e  annual  q u a n t i t i e s  ( i n  C u r i e s )  o f  P o i n t  
Source r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  t o  more t h a n  10% o f  t h e  e f f e c t i v e  dose 
e q u i v a l e n t  ( E D E )  f r o m  t h e  s p e c i f i c  source. 

T a b l e  4 i d e n t i f i e s  t h e  FEMPs n o n - p o i n t  sources  and l i s t s  t h e , a n n u a l  q u a n t i t i e s  
o f  r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  t o  more t h a n  10% o f  t h e  EDE f r o m  t h o s e  
sources .  

P a r t i c u l a t e  samples were c o l l e c t e d  f rom moni to red  s tacks  v i a  i s o k i n e t i c  samplers. 
Due t o  t h e  h i g h  e f f i c i e n c y  o f  t h e  HEPA f i l t e r s ,  t h e  amount o f  p a r t i c u l a t e  sample 

. c o l l e c t e d  from each s tack  was smal l .  Composite samples were generated f rom these  
f i l t e r s  f o r  each s tack  and analyzed f o r  those r a d i o n u c l i d e s  l i k e l y  t o  c o n t r i b u t e  
t o  more t h a n  10% o f  t h e  EDE.  

For unmonitored sources, eng inee r ing  c a l c u l a t i o n s  were used t o  deve lop  e s t i m a t e s  
o f  t o t a l  u ran ium emiss ions .  The t o t a l  u ran ium e m i s s i o n  e s t i m a t e s  were used t o  
c a l c u l a t e  r a d i o n u c l  i d e - s p e c i f i c  em iss ion  r a t e s ,  u s i n g  r a d i o n u c l  i d e - s p e c i f i c  
a c t i v i t y  'to. mass t o t a l  u ran ium va lues  ( C i / k g  U )  deve loped f rom p a s t  source 
samp l ing  a c t i v i t i e s  a t  t h e  FEMP. 

SECTION I I I : DOSE ASSESSMENT 

A .  D e s c r i D t i o n  o f  Dose Model 

1. Dose Model 

The r a d i o n u c l i d e  dose c a l c u l a t i o n s  were per fo rmed u s i n g  t h e  CAP88-PC 
V e r s i o n  1.0 computer code. T h i s  package c o n t a i n s  t h e  A I R D O S - E P A  (Mo79) 
computer code, wh ich  implements a s t e a d y - s t a t e ,  Gaussian plume, 
atmospher ic d i s p e r s i o n  model t o  c a l c u l a t e  env i ronmen ta l  c o n c e n t r a t i o n s  o f  
re leased r a d i o n u c l i d e s ,  and U. S. Nuclear Regu la to ry  Commission Regu la to ry  
Guide 1.109 food  cha in  models t o  c a l c u l a t e  human exposures,  b o t h  i n t e r n a l  
and e x t e r n a l ,  t o  r a d i o n u c l i d e s  d e p o s i t e d  i n  t h e  env i ronment .  The human 
exposure  va lues  a r e  t h e n  used by t h e  DARTAB computer code t o  c a l c u l a t e  
r a d i a t i o n  doses t o  man f r o m  r a d i o n u c l i d e s  r e l e a s e d  d u r i n g  t h e  y e a r .  The 
dose c a l c u l a t i o n s  use dose c o n v e r s i o n  f a c t o r s  found  i n  t h e  R A D R I S K  da ta  
f i l e  p r o v i d e d  w i t h  t h e  CAP88-PC package. 

2. M a x i m a l l y  ExDosed I n d i v i d u a l  

Es t ima tes  o f  t h e  EDE f rom'each FEMP source  were made a t  t h e  l o c a t i o n s  o f  
f o r t y  (40) o f f - s i t e  r e c e p t o r s  sur round ing  t h e  FEMP. The max ima l l y  exposed 
i n d i v i d u a l  (ME11 was P e t e r m i n e d  t o  be an i n d i v i d u a l  a t  t h e  r e c e p t o r  
l o c a t i o n  w i t h  t h e  h i g h e s t  c o l l e c t i v e  EDE. 

I .  . .* . 
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B. Summary o f  I n D u t  Parameters 

Un less  o t h e r w i  se d i  scussed, t h e  i n p u t  parameter  v a l u e s  used were t h e  d e f a u l t  
va lues  p r o v i d e d  w i t h  t h e  CAP88-PC computer codes and databases by  t h e  EPA. 

1. Source D a t a  

Source i n f o r m a t i o n  was ga the red  f rom s i t e  r e c o r d s ,  and i s  p r o v i d e d  i n  t h e  
a t tached CAP88-PC Synopsis f i l e s .  A l l  p o i n t  source  emiss ions  occu r  a t  o r  
n e a r  ambient t empera tu res ;  p l  ume r i s e  i s momentum dominated. Source t o  
recep to r  d i s tances  were c a l c u l a t e d  u s i n g  i n f o r m a t i o n  f rom s i t e  maps u s i n g  
Ohio S t a t e  P l a n a r  C o o r d i n a t e  System c o o r d i n a t e s .  

2 .  M e t e o r o l o g i c a l  D a t a  

M e t e o r o l o g i c a l  d a t a  was o b t a i n e d  f r o m  t h e  o n - s i  t e  FEMP me teo ro l  o g i  c a l  
s t a t i o n .  The CY-1997 da ta  recove ry  r a t e  was 98.5%, cons ide red  a c c e p t a b l e  
f o r  r u n n i n g  t h e  CAP88-PC code. Wind speed and d i r e c t i o n  d a t a  were 
comp i led -  i n  a S t a t i s t i c a l  A r r a y  (STAR) f o r m a t  and c o n v e r t e d  u s i n g  t h e  
GETWIND u t i 1  i t y  p r o v i d e d  w i t h  t h e  CAP88-PC package. The STAR f o r m a t t e d  
da ta  i s  p r o v i d e d  i n  T a b l e  5. A d d i t i o n a l  s i t e  s t a t i o n  d a t a  i n c l u d e s :  

Annual Average Temperature:  -51. l 0 F  (10.61"C) 
Annual R a i n f a l l :  40.26 i n .  (102.3 cm) 

An es t imat .e  f o r  t h e  average m i x i n g  h e i g h t  f o r  the'FEMP s i t e  was o b t a i n e d  
f rom t h e  book Potential for Urban Air Pol lut ion Throughout the Contiguous 
United States, by George Ho lzwor th .  T h i s  e s t i m a t e  was: 

Annual Average M i x i n g  He' ight :  950 meters  

3. Other  I n p u t  Parameters 

The CAP88-PC code p r o v i d e s  dose e s t i m a t e s  f r o m  r a d i o n u c l  i d e s  i n g e s t e d .  
B e e f ,  m i l k ,  and f o o d  c r o p  p r o d u c t i o n  were assumed t o  be  t h e  maximum 
p o s s i b l e  f o r  t h e  a v a i l a b l e  ground a rea ,  an assumption t h a t  o v e r s t a t e s  
t h e s e  a c t i v i t i e s  i n  t h e  area .  I t was f u r t h e r  assumed t h a t  100% o f  t h e  
f o o d s t u f f s  consumed by t h e  l o c a l  p o p u l a t i o n  were grown w i t h i n  t h e  
80km/50mi r a d i u s ,  wh ich  a l s o  p r o v i d e s  a c o n s e r v a t i v e  e s t i m a t e  f o r  t h e  
impac t .  The d e f a u l t  v a l u e s  used were: 

F r a c t i o n  o f  f o o d s t u f f s  Loca l  Area 5 0 - m i l e  r a d i u s  Beyond 50 m i l e s  
Vegetables & 0 .700 0.300 0.00 
Meat: 0.442 0.558 0 .oo 
M i l k :  0.399 0 .601 0.00 

I .i 
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C.  ComDl i ance Assessment 

The r e s u l t s  o f  t h e  CAP88-PC model ing a r e  summarized i n  Tab le  6. For CY-1997, t h e  
dose f rom p o i n t  sources t o  t h e  ME1 i s  es t imated  t o  have been 1.7E-03 mrem (1.7E- 
05 m S v ) .  The t o t a l  e s t i m a t e d  dose r e c e i v e d  by  t h e  M E 1  f o r  CY-1997 i s  1 .4  mrem 
(1 .4E-02 m S v ) .  T h i s  i n d i v i d u a l  i s  l o c a t e d  1011 meters  e a s t - s o u t h e a s t  o f  t h e  
c e n t e r  o f  t h e  FEMP. 

These r e s u l t s  i n d i c a t e  t h a t ,  d u r i n g  CY-1997, t h e  FEMP was i n  compl iance w i t h  t h e '  
10 mrem dose l i m i t a t i o n  o f  40 CFR 6 1 ,  Subpar t  H. 

SECTION IV: ADDITIONAL INFORMATION 

A .  

No p r o j e c t s  were completed i n  CY-1997 f o r ' w h i c h  t h e  requ i remen ts  t o  a p p l y  t o  t h e  
EPA f o r  approval  t o  c o n s t r u c t  o r  mod'ify were waived due. t o  t h e  p r o v i s i o n s  o f  40 
C F R  61.96. 

C o n s t r u c t  i on/Mod i f i c a t  i ons a t  t h e  FEMP 

B. UnDlanned Releases o f  Rad ionuc l i des  

For  CY - 1997, no unpl  anned. re1  eases o f  rad i 'onuc l  i d e s  were i d e n t i  f i ed i n  a r e v i  ew 
o f  t h e  379 n o t i f i c a t i o n s  r e c e i v e d  by t h e  s i t e ' s  r e l e a s e  q v a l u a t o r s .  

C.  D i f f u s e  Sources - Dose assessment 

. .  I n  CY-1997 t h e r e  were e i g h t  (8) d i f f u s e  emiss ion  sources  a t  t h e  FEMP. These 
sou rces  a r e  l i s t e d  . i n  T a b l e  4 .  E n g i n e e r i n g  c a l c u l a t i o n s  were used t o  deve lop  
e s t i m a t e s  o f  t o t a l  uranium emission's. The t o t a l  uranium e m i s s i o n  e s t i m a t e s  were 
used  t o  c a l c u l a t e  r a d i o n u c l i d e - s p e c i f i c  em iss ion  r a t e s ,  u s i n g  r a d i o n u c l i d e -  
s p e c i f i c  a c t i v i t y  t o  mass t o t a l  uranium va lues  ( C i / k g  U )  deve loped f r o m  p a s t  
s o u r c e  samp l ing  a c t i v i t i e s  a t  t h e  FEMP. These emiss ion  r a t e s  were used t o  
e s t i m a t e  EDEs t o  o f f s i t e  r e c e p t o r s  and a r e  l i s t e d  i n  Tab le  6. D e s c r i p t i o n s  o f  
t h e  d i f f u s e  sources  a r e  p r o v i d e d  below. 

(1) PLANT 1 - Emiss ions  genera ted  f rom t h e  i m p l o s i o n  and c leanup  a c t i v i t i e s  
r e l a t e d  t o  t h e  P l a n t  1 b u i l d i n g .  D a t a  f rom f o u r  ambien t  a i r  m o n i t o r i n g  
s t a t i o n s  were used t o  determine t h e  average a i r b o r n e  r a d i o n u c l i d e  a c t i v i t y  
d u e - t o  P l a n t  1 cleanup o p e r a t i o n s .  T h i s  a c t i v i t y ,  a l o n g  w i t h  t h e  average 
annua l  w ind  speed, d u r a t i o n  o f  t h e  c leanup  o p e r a t i o n s ,  and an e s t i m a t e d  
p l a n e  o f  d i s p e r s i o n  were used t o  e s t i m a t e  t h e  amount o f  Uranium re leased .  
I t  was assumed t h a t . a l 1  o f  t h e  a c t i v i t y  i n  t h e  P l a n t  1 m o n i t o r s  was. due 
o n l y  t o  Uranium. 
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COOLING WATER' TOWER - Due t o  t h e  l a r g e  d iamete r  o f  t h e  c e l l  fans,  
emiss ions from t h e  c o o l i n g  water  tower  a r e  assumed t o  be f u g i t i v e  i n  
nature.  Estimates of c o o l i n g  water  l o s s  were made u s l n g  emlss ion f a c t o r s  
found  i n  AP-42 ,  S e c t i o n  13.4-4,  Table 13.4-1. I t  was assumed t h a t  t h e  
uranium l o s s  was p r o p o r t i o n a l  t o  t h e  uranium c o n c e n t r a t i o n  i n  t h e  water .  

BUILDING 51 - F u g i t i v e  emiss ions were es t ima ted  f r o m  a group o f  t a n k s  
o u t s i d e  t h e  Advanced Waste Water Treatment f a c i l i t y  b u i l d i n g :  

WASTE P I T  5 - An est imate o f  Uranium emiss ions f rom Waste P i t  5 ,  was made 
by summing t h e  c a l c u l a t e d  d a i l y  re leases  o f  Uranium f rom t h e  waste p i t .  
EqGat ion 25 f rom A METHOD FOR E S T I M A T I N G  FUGITIVE PARTICULATE E M I S S I O N S  
FROM HAZARDOUS WASTE S I T E S .  by James H. Tu rne r ,  e t .  a l .  (EPA/600/2- 
87 /066) ,  w a s  m o d i f i e d  t o  c a l c u l a t e  a d a i l y  r e l e a s e  r a t e .  Emissions were 
assumed t o  be ze ro  f o r  days w i t h  g r e a t e r  t h a n  or equal t o  0.01 Inches o f  
p r e c i p i t a t i o n .  Emissions were a l s o  assumed t o  occur  o n l y  when wind speeds 
were g r e a t e r  t h a n  12 mph. 

WASTE P I T  R E M E D I A T I O N  A C T I O N  *PROJECT (WPRAP) - R a i l y a r d  - T h i s  p r o j e c t  
i nvo l ves  grading, scraping, and b u l l d o z i n g  o f  severa l  acres o f  land.  T h i s  
w o r k  a l s o  c rea ted  s o i l  s to rage  p i l e s .  F u g i t i v e  emiss ions were generated 
v i a  wind eros ion of  barren areas, v e h i c l e  t r a f f i c ,  and m a t e r i a l  h a n d l i n g  
a c t i v i t i e s .  Est imates of  f u g i t i v e  dust  emiss ions were made u s i n g  
equat ions a v a i l a b l e  i n  AP-43 and t h e  S t a t e  o f  O h i o ' s  Reasonably A v a i l a b l e  
C o n t r o l  Measu r e s  f o r  F u a i t i v e  Dust Sou r c e s  (RACM) manual. Soi 1 
c o n c e n t r a t i o n s  o f  uranium were used t o  e s t i m a t e  t h e  amount o f  uranium 
re leased  i n  t h e  d u s t  emissions. 

STOCKPILE A R E A  #1 - Est imates of f u g i t i v e  d u s t  emiss ions were made u s i n g  
e q u a t i o n s  a v a i l a b l e  i n  t h e  S t a t e  o f  Ohio 's  Reasonably A v a i l a b l e  t o  n t r o l  
Measures f o r  F u a i t i v e  Dust Sou r c e t  (RACM) manual. Average surface uranium 
c o n c e n t r a t i o n s  were c a l c u l a t e d  u s i n g  uranium analyses made on t h e  
m a t e r i a l s  depos i ted  i n t o  t h e  s t o c k p i l e .  l h i s  c o n c e n t r a t i o n  w a s  used t o  
e s t i m a t e  t h e  amount o f  uranium re leased  i n  t h e  d u s t  emissions. 

STOCKPILE AREA #2 - Estimates o f  rad ionuc l i de  emissions f o r  S t o c k p i l e  Area 
#2  w e r e  made i n  a manner s i m i l a r  t o  t h a t  o f ' S t o c k p i l e  Area #l. However, 
s p e c i f i c  data f o r  s t o c k p i l e s  i n  t h i s  area was n o t  a v a i l a b l e .  Therefore, 
es t ima tes  o f  s u r f a c e  a r e a  r a d i o n u c l i d e  c o n c e n t r a t i o n s  w e r e  based on da ta  
used i n  t h e  S t o c k p i l e  Area #1 c a l c u l a t i o n s . '  However, s i n c e  i t  i s  known 
t h a t  s o i l s  d e p o s i t e d  i n  t h i s  area d i d  n o t  exceed t h e  Waste Acceptance 
C r i t e r i a  o f  1030 ppm o f  uranium, da ta  above t h i s  va lue '  w a s  ne t -  imclirded In 
t h e  d e t e r m i n a t i o n  o f  average s u r f a c e  area c o n c e n t r a t i o n  f o r  t h i s  area. 

STOCKPILE AREA #3 - Est imates o f  rad ionuc l i de  emissions f o r  S tockp i l e  Area 
#3 were made i n  a manner s i m i l a r  t o  t h a t  o f  S tock 'p i l e  Area #2. 

The est imated dose received by the  ME1 from t h e  e i g h t  sources descr ibed above was 
1.4 mrem (1.4E-02 m S v ) .  The l o c a t i o n  o f  t h i s  i n d i v i d u a l  was 1011 meters e a s t -  
southeast  o f  t h e  c e n t e r  o f  t h e  FEMP. 

.! 
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I c e r t i f y  under p e n a l t y  o f  l a w  t h a t  I have p e r s o n a l l y  examined and am f a m i l i a r  
w i t h  t h e  i n f o r m a t l o n  submi t ted  h e r e i n  and based on my t n q u i r y  o f  those 
i n d i v i d u a l s  immediately responslb le  f o r  o b t a l n l n g  the  in format lon,  I b e l i e v e  t h a t  
t h e  submitted i n f o r m a t i o n  i s  t r u e ,  accurate and complete. I am aware t h a t  t h e r e  
a r e  s l g n i f i c a n t  p e n a l t i e s  f o r  s u b m i t t i n g  f a l s e  I n f o r m a t i o n  i n c l u d i n g  t h e  
p o s s i b i l i t y  o f  f i n e  and Imprlsonment. (see 18 U . S . C .  1001). 

Name: D m  TI )i.LGq/L- 
c 
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FERNALD ENV 

P O I N T  SOURCE 

P L A N T  8: 
01 i v e r  F i l t e r  

L a u n d r y  D r y e r  E x h a u s t  
R e s p i r a t o r  W a s h .  F a c i l i t y  

P r o c e s s  v e n t  

B U I L D I N G  11: 

B U I L D I N G  71:  

B U I L D I N G  78:  

RONMENTAL MANAGEMENT PROJECT 
FERNALD,  O H I O  

D I S T A N C E  & : 

D I R E C T I O N  
MONITORED FROM SOURCE 

STACK ? T Y P E  CONTROL TO NEAREST . 
( Y  ES/NO) CONTROL E F F I C I E N C Y  RECEPTOR I 

NO NONE N / A  969m WSW , 

YES HEPA 99.97% 1016111 WSW 
NO . HEPA 99.97% 1017m WSW 

YES HEPA 99.97% 944m N 

I 

40 CFR 61, SUBPART H a 

D I S T A N C E  & ; 
D I R E C T I O N  

MONITORED FROM SOURCE ’ 

STACK ? T Y P E  OF CONTROL TO NEAREST 
GROUPED SOURCES ( Y  ES/NO 1 CONTROL E F F I C I E N C Y  RECEPTOR ’ 

P L A N T  6: 
P r o c e s s  v e n t s  ( 2 )  NO HEPA 99.97% 854m ESE 

E i m c o  F i l t e r s ( 2 )  NO NONE N / A  947m WSW 

P e r c h l o r i c  S t a c k s  ( 1 2  h o o d s )  NO NONE N / A  921m WSW 
HEPA E x h a u s t  ( 3 2  hoods) YES HEPA 99.97% 921m WSW 

G e n e r a l  E x h a u s t  ( 1 0 1  hoods) NO NONE N / A  921m WSW 

W a t e r  P l a n t  L a b  ( 2  hoods)  NO NONE N / A  858m N 

P L A N T  8 :  

B U I L D I N G  15: 

B U I L D I N G  2 0 :  

B U I L D I N G  53: 
B i o - A s s a y / L o w - L e v e l  L a b  ( 6  hoods)  NO NONE N / A  939m ESE 

CY-1997 ANNUAL COMPLIANCE ‘REPORT 
T A B L E S  

TABLE 1: POINT SOURCES 

NO I HEPA I 99.97% I P r o c e s s  v e n t  I 



1 

POINT SOURCE 

PLANT 6 :  
P rocess  v e n t s  (2) 

1 FERNALO ENVIRONMENTAL MANAGEMENT PROJECT 
FERNALD, OHIO 

~ ~~~ 

U-234 U-235 U-236  U-238 Ra - 226 Ra - 228 Th-228 Th-230 Th-232 Th-234 
( C i )  ( C i )  ( C i )  ( C i )  ( C i )  ( C i )  ( C i  1 ( C i  1 ( C i )  ( C i )  

3.610E-07 1.910E-08 1.402E-08 4.033E-07 2.563E-10 1.028E-09 1.084E-08 3.192E-08 1.705E-09 1.595E-06 

TABLE 3 : 

7.73E-09 
9.41E-08 

1.50E-08 
3.68E-08 

4.58E-06 
1.90E-08 
3 .13E-07  

40 CFR 61, SUBPART H 

TABLES 
C Y  - 1997 ANNUAL COMPLIANCE REPORT 

S.28E-09 1.91E-07.  1.29E- 10 
6.43E-08 2.32E-06 1.57E-09 

1.50E-08 7.0311-08 3.16E-11 
2.70E-08 7.77E-07 4.94E-10 

3.36E-06 9.67E-05 ,6.15E-08 
1.90E-08 8.64E-08 3 .63E-11  
2.30E-07 6.61E-06 4.20E-09 

POINT SOURCE RAD I ONUC L I DES 

4.09E-07 
1.22E-08 
2.79E-08 

3.83E-04 
2.26E-07 
2.61E-05 

O l i v e r  F i l t e r  1.44E-07 
Eimco F i l t e r s  (2 f i l t e r s )  I 1.76E.06 

PLANT 8: 

BUILDING 53: 
B i o - A s s a y / L o w - L e v e l  Lab ( 6  hoods)  

BUILDING 71: 
Process v e n t  

BUILDING 78: 
Process v e n t  

TOTALS 

BUILDING 11: 

BUILDING 15: 

~ ~ ~~ 

1 .64E-08 8.69E-10 6.38E-10 1.83E-08 1.17E-11 4.68E-11 4.93E-10 1.45E-09 7.76E-11 7.2%-08 

5.26E-06 2.78E-07 2.04E-07 5.87E-06 3.73E-09 1.50E-08 1.58E-07 4.65E-07 2.48E-08 2.32E-05 

2.64E-06 1.40E-07 1.03E-07 2.95E-06 1.88E-09 7.52E-09 7.93E-08 2.34E-07 1.25E-08 1.17E-05 

1.04E-04 5.51E - 06 4.05E -06 1.16E-04 7.40E-08 2.97E-07 3.1%-06 , 9.12E-06 5.27E-07 4.61E -04 

5.18E ~ 10  
6.30E-09 

1.27E- 10 I- 1.98E- 09 

5. 47E: 09 
6.65E-08 

1.66E-08 t 2.09E-08 

3.84E- 10 
4.67E-09 

6.65E-08 t- 6.15E- 08 

8.59E- 10 

2.36E-08 
3.28E-09 

8.04E-07 
9.78E-06 

1.97E-07 
3.07E-06 

2.47E-07 
1.45E- 10 
1.68E-08 

2.60E-06 
1.10E-08 
1.78E-07 

7.66E-06 
5.47E- 08 
5.23E-07 

Water P l a n t  Lab (2 hoods)  I 2.49E-11 I 1.70E-11 I 6.15E-10 I 4.17E-13 I 1.67E-12 I 1.76E-11 I 1.24E-12 2.77E-12 I 2.59E-09 
BUILDING 20: 

NOTE: To c o n v e r t  f r o m  C u r i e s  t o  B e c q u e r e l s ,  u s e  1 C i  = 3 . 7  x 10'' Bq. 



_ .  
F E R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 
FERNALD,  O H I O  

TOTALS 
I 

NON-POINT SOURCE 

PLANT 1: Demo1 i t i o n  

BUILDING 20: C o o l i n g  Water Tower 

BUILDING 51:  Advanced- Wastewater 
Treatment F a c i l i t y  

BUILDING 65:  F u g i t i v e  Emissions 

HASTE PITS: Waste P i t  5 

I4 P R A P : Ra i 1 y a r d  

STOCKPILES: S tockp l  1 e. # 1  
S t o c k p i l e  #2 
S t o c k p i l e  #3 

TOTALS 

ADDITIONAL RADIONUCLIDES 

BUILDING 65:  F u g i t i v e  Emissions 

40 C F R  61, SUBPART H 

T A B L E S  
C Y - 1 9 9 7  A'NNUAL COMPLIANCE REPORT 

TABLE 4: NON-POINT SOURCE RADIONUCLIDE 

NOTE:  To c o n v e r t  f r o m  C u r i e s  t o  B e c q u e r e l s ,  use 1 C i  = 3 .7  x 10" B q .  

€3 
€3 a 
m I w 

I" 



F E R N A L D  E N V I R O N M E N T A L  M A N A G E M E N T  P R O J E C T  40 C F R  6 1 ,  S U B P A R T  H 
F E R N A L D ,  O H I O  CY-1997 A N N U A L  C O M P L I A N C E  R E P O R T  

T A B L E S  

TABLE 5: C Y - 1 9 9 7  STAR FORMAT METEOROLOGICAL F I L E  

N A 0.000000.000120.001170.000230.000000.00000 
N N E  A 0.000000.001410.001990.000350.000000.00000 
N E  A 0.000230.001050.001990.000700.000000.00000 

ENE A 0.000470.001870.001760.000470.000000.00000 
E A 0.000230.000000.000120.000000.000000.00000 

ESE A 0.000120.000120.000000.000000.000000.00000 
SE A 0.000120.000000.000120.000000.000000.00000 

SSE A 0.000120.000000.000000.000000.000000.00000 
S A 0.000350.000230.000120.000230.000000.00000 

SSW A 0.000120.000470.001990.000000.000000.00000 
' SW A 0.000350.000820.003630.000120.000000.00000 
WSW A 0.000230.000230.002580.000590.000000.00000 

W A 0.000470.001290.004680.000590 .OOOOOO.OOOOO 
W N W  A 0.000120.000230.000590.000230.000000.00000 
NU A 0.000000.000120.001170.000350.000000.00000 

NN W  A 0.000000.000120.000940.000590.000000.00000 
N 6 0.000000.000120.001410.000000.000000.00000 

N N E  6 0.000000.000820.001290.000700.000000.00000 
N E  6 0.000120.001050.001990.000120.000000.00000 

ENE B 0.000230.001760.003040.000350.000000.00000 
E 6 0.000120.000590.000700.000230.000000.00000 

ESE 6 0.000000.000470.000350.000000.000000.00000 
SE 6 0.000000.000000.000000.000000.000000.00000 

SSE 6 0.000000.000120.000000.000000.000000.00000 
S B 0.000000.000230.000700.000230.000000.00000 

SSW 6 0.000000.001640.003630.000590.000000.00000 
SW 6 0.000230.004330.002580.000230.000000.00000 

WSW 6 0.000230.002460.001990.000470.000000.00000 
' W 6 0.000230.001410.003160.000700.000000.00000 

W N W  6 0.000000.000700.002460.000350.000000.00000 
NU 6 0.000120.000470.003160.000350.000000.00000 

N N W  6 0.000000.000350.001290.000590.000000.00000 
N C 0.000230.001990.001990.000000.000000.00000 

N N E  C 0.000590.002230.002230.000000.000000.0~000 
N E  C 0.000350.002930.002580.000000.000000.00000 

ENE C 0.000820.004220.003400.000700.000000.00000 
E C 0.000940.002810.000700.000120.000000.00000 

ESE C 0.000470.002110.000350.000000.000000.00000 
SE C 0.000350.001290.000350.000000.000000.00000 
SSE C 0.000590.001410.000000.000000.000000.00000 
S C 0.000230.002110.001520.000230.000000.00000 

SSW C 0.000230.002690.003280.0~0470.000000.00000 
SW C 0.000000.004680.002580.000700.000000.00000 

WSW C 0.000470.004450.001640.000000.000000.00000 
W C 0.000000.004570.002690.001170.000000.00000 

W N W  C 0.000000.001760.003750.000230.000000.00000 
NU C 0.000230.002690.003630.000590.000000.00000 

N N W  C 0.000350.002340.002110.000000.000000.00000 
N D 0.001170.009250.006680.000350.000000.00000 

N N E  D 0.001050.009130.005860.000590.000000.00000 
N E  D 0.003860.009600.008080.000820.000000.00000 

E N E  D 0.006210.016510.012300.000470.000000.00000 
E D 0.004330.008900.002930.000120.000000.00000 

ESE D 0.002930.004680.000470.000000.000000.00000 
SE D 0.002690.003160.000590.000000.000000.00000 
SSE D 0.002930.004100.001050.000230.000000.00000 

S '0 0.003040.006910.004680.002340.000120.00000 
SSW D 0.005860.013470.010770.001760.000000.00000 
SW D 0.005620.017920.012300.002340.000000.00000 

WSW D 0.007730.015810.011950.003160.000000.00000 
W 0 0.005970.017220.018500.004920.000000.00000 

W N W  D 0.004800.014640.011710.002110.000000.00012 
NU D 0.004450.010310.007730.000820.000000.00000 

N N W  D 0.001520.007850.005040.001050.000000.00000 
N E 0.003040.002230.000230.000000.000000.00000 

N N E  E 0.002230.002690.000230.000000.000000.00000 
N E  E 0.002930.003630.001170.000000.000000.00000 

E N E  E 0.004680.007960.001410.000000.000000.00000 
E E 0.005970.003400.000700.000000.000000.00000 

ESE E 0.003280.001640.000000.000000.000000.00000 
SE E 0.003980.001990.000000.000000.000000.00000 
SSE E 0.003160.003510.000700.000120.000000.00000 

S E 0.003510.006320.003040.000120.000000.00000 
SSW E 0.005390.011590.003510.001050.000000.00000 
SW E 0.010540.009950.006910.000230.000000.00000 

WSW E 0.011950.007610.002110.000350.000000.00000 
W E 0.009840.007500.001520.000470.000000.00000 

W N W  E 0.006660.005270.002930.000000.000000.00000 
N W  E 0.005040.004570.001170.000120.000000.00000 

N N W  E 0.005270.002690.000120.000000.000000.00000 . 
N F 0.002230.000470.000000.000000.000000.00000 

N N E  F 0.001870.000230.000470.000120.000000.00000 
N E  F 0.001050.001050.001290.000120.000000.00000 

E N E  F 0.003750.002930.000940.000000.000000.00000 
E F 0.003750.000940.000230.000000.000000.00000 

ESE F 0.003160.000000.000000.000000.000000.00000 
SE F 0.003400.000120.000000.000000.000000.00000 

SSE F 0.002930.000350.000000.000000.000000.00000 
S F 0.004680.000590.000000.000000.000000.00000 

SSW F 0.005620.001050.000230.000000.000000.00000 
SW F 0.011360.001990.000000.000000.000000.00000 

WSW F 0.014520.002340.000000.000000.000000.00000 
W F 0.011590.000820.000000.000000.000000.00000 

W N W  F 0.006560.000350.000000.000000.000000.00000 
NU F 0.007260.000700.000230.000000.000000.00000 

N N W  F 0.004920.000940.000000.000000.000000.00000 
N G 0.004100.000000.000000.000000.000000.00000 

N N E  G 0.002690.000120.000000.000000.000000.00000 
N E  G 0.002460.000120.000000.000000.000000.00000 

E N E  G 0.003400.000230.000000.000000.000000.00000 
E G 0.007140.000120.000000.000000.000000.00000 

ESE G 0.004570.000000.000000.000000.000000.00000 
SE G 0.003400.000000.000000.000000.000000.00000 

SSE. G 0.003280.000000.000000.000000.000000.00000 
S G .0.005390.000000.000000.000000.000000.00000 

SSW G 0.006910.000230.000000.000000.000000.00000 
SW G 0.012530.000000.000000.000000.000000.00000 

WSW G 0.014990.000120.000000.000000.000000.00000 
W G 0.019560.000000.000000.000000.000000.00000 

W N W  G 0.020490.000000.000000.000000.000000.00000 
NU G 0.019440.000120.000000.000000.000000.00000 

N N W  G 0.010770.000120.000000.000000.000000.00000 
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ATTACHMENT E.2 
METEOROLOGICAL DATA FILE AND INDIVIDUAL DOSE CAPSS-PC FILES 



* % 4 ? 0  

F E R N A L D  E N V I R O N M E N T A L  MANAGEMENT P R O J E C T  40 C F R  61,  S U B P A R T  H 

T A B L E S  
F E R N A L D ,  O H I O  CY-1997 A N N U A L  C O M P L I A N C E  REPORT 

_ _ - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ c _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

C A P 8 8 - P C  F i l e :  WEATHER D A T A  - 9 7 - 2 0 2 5 - 6 1  

NON-RADON I N D I V I D U A L  A S S E S S M E N T S  
- - - - - - - - - - _ _ - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DOSE A N D  R I S K  
S Y N O P S I S  REPORTS EQU I V A L E N T  SUMMA R I E S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
97-2025-61 97-AWWT-GI 97-2025-61 97-AWWT-G1 
97-2025-G2 97-AWWT-G2 97-2025-62 97-AWWT-G2 
97-2022-VENT-G1 97-2006-61 97-2022-VENT-G1 97-2006-61 
97-Z022-VENT-G2 97-2006-GZ 97-2022-VENT-G2 97-2006-62 
97-P239-G1 97-2024-61 97-P239-G1 97-2024-G1 
97-P239-G2 97-2024-62 97-P239-62 97 - 2024 - 62 
97-P240-G1 97-2026-VENT-G1 97-P240-G1 97-2026-VENT-G1 
97-P240-G2 97-2026-VENT-G2 97 -P240-G2 97-2026-VENT-G2 
97-P274-G1 97-2030-VENT-G1 97-P274-61 97-2030-VENT-G1 
97 - P2 74 - G2 97-2030-VENT-G2 97-P274-62 97-2030-VENT-G2 
97-P284-G1 97-2016-61 97-P284-G1 97-2016-61 
97-P284-G2 97-2016-62 97-P284-62 97-2016-G2 
97-2003-G1 97-Z036a-RR-G1 97-2003-61 97-Z036a-RR-G1 
97-2003-62 97-2036a-RR-G2 97-2003-62 97-2036a-RR-G2 
97-2004-G1 97-PILE1-G1 97-2004-G1 97-PI LE1- G1 
97-2004-G2 97 - PI LE1 - G2 97-2004-62 97 - PI LE1 - 62 
97-2005-G1 97-PILE2-Gl 97-2005-61 97 -PI LEZ-Gl 
97-2005-G2 97-PILE2-G2 97-2005-G2 97-PI LE2 -62 
97-2010-61 97-PI LE3-G1 97-2010-61 97 -PI LE3-G1 
97-ZOlO-GZ 97 - PI LE3 - G2 97-2010-62 97 -PI LE3-G2 
97-2012-61 97-2012-61 
97-2012-62 97-Z012-G2 

- . - - - - _ - - - _ - - - - - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

NOTES: (1) The CAP88-PC files listed above have either a 61 or 62 designation. The Gl. 
The 62 designation corresponds designation corresponds to receptors 1 through 20. 

to receptors 21 through 32 an d  A through H .  

(2) The DOSE AND RISK EQUIVALENT SUMMARIES contain. tables of Individual Effective 
Equivalent Dose Rates. Proceeding from left to right in the tables on pages 5 and 
6 in the DOSE AND RISK EQUIVALENT SUMMARIES, the highlighted numbers correspond to 
receptors 1-20 for the G1 files, and receptors 21-32 and A-H for the G2 files. The 
highlighted numbers have been tabulated in Table 6 of the annual report. 

(3) The distance a n d  direction given for the highlighted EDE corresponds to the 
receptor's distance and direction from the source. 
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V e r s i o n  1.00, 

C lean A i r  A c t  Assessment Package - 1988 

W E A T H E R  D A T A  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 4:05 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

.State.: OH Z i p :  45253-8704 

Source Ca tegory :  REMEDIATION SITE 
Source  Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P lan t  1 D e m o l i t i o n  A c t i v i t i e s  [ G l ]  

D a t a s e t  Name: 97 -2025-61  
D a t a s e t  Date:  Apr 7, 1998 12:09 am 

W i  nd F i  1 e:  WNDFI LES\97STAR. WND 



A p r  7 ,  1998 4:05 prn 0 WEATHER 
P a g e  1 

HARMONIC AVERAGE WIND SPEEDS ( W I N D  TOWARDS) 

P a s q u i l l  S t a b i l i t y  C l a s s  

D i  r A B C D E F 
Wind 

G F r e q u e n c y  

N 1 .541 
NNW 0.772 

NW 1.312 
WNW 1.187 

W 1 .075 
WSW 2.530 

SW 3.145 
ssw 3.559 

S 4 .376 
SSE 4 .761  

SE 4.498 
ESE 2.833 

E 3 .103 ~ 

ENE 3 .417 0 NE 3.037 
NNE 3.252 

4.105 
2'. 572 
0.000 
3.121 
2.837 
3.114 
3.166 
3.932 
4.145 
4 .321  
3.689 
3.966 
3.294 
2.898 
2.830 
3.774 

2.728 
1.524 
1.922 
1 .941  
1.837 
2.552 
2.685 
2.358 
2.757 
2.600 
3 .161 
3.645 
3.293 
2.417 
3 .171  
3 .086 

2.124 1.683 
1.467 1.329 
1.328 1.007 
1.412 1.007 
1.668 1.092 
2.046 1.482 
2.090 1.412 
2.625 1.291 
2.608 1.132 
2.444 1.022 
1 . 9 9 9 -  1.268 
2.240 1.308 
2.406 1.202 
1.997 1.160 
2.194 1.444 
2.049 1.731 

0.837 
0.834 
0.791 
0.772 
0.932 
1.226 
1.687 
1.020 
0.879 
0.869 
0 . 8 4 1  
0.800 
0.809 
0.855 
0.862 
0.891 

0.772 
0.772 
0.772 
0.772 
0.781 
0.807 
0.798 
0.795 
0.772 
0.778 
0.775 
0.772 
0.772 
0.776 
0.772 
0.789 

0.047 
0.025 
0.022 
0.025 
0.045 
0.080 
0.049 
0.039 
0.037 
0.049 
0.075 
0.086 
0.119 
0.108 
0.112 '  
0.083 

ARITHMETIC A V E R A G E  WIND SPEEDS (WIND TOWARDS) 

P a s q u i  11 S t a b i  1 i t y  C1 a s s  

D i  r A B C D E F G 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
NNE 

3.208 
0.772 
2.572 
1.67.2 
2.006 
3 .530 
4.141 
3.936 
4.620 
5.162 
4.790 
4 .155 '  
4.017 
4.449 
3.879, 
3 .877 

4.526 
2.572 
0.000 
3 .341  
3.822 
3.797 
3 .759 
4.488 
4.232 
4 .771 
4 .281 
4.270 
4.088 
3.587 
3.283 
4.128 

3.386 
2 .,04 1 
2.572 
2.498 
2.592 

3.257 
3.157 
3.325 
3 .232  
3 .791  
3.924 
3.754 
2.893 
3.540 
3.704 

3.414 

3.394 
2.286 
1.985 
2.024 
2.450 
2.939 
3.072 
3.248 
3.228 
3.279 
2.979 
3.255 
3.518 
3.126 
3.155 
3 .091  

2.547 
2 .051 
1.372 
1.372 
1.630 
2.153 
2.162 
1.873 
1.652 

. 1.425 
1 .981 
2.118 
1.904 
1.837 
2.372 
2.628 

0.973 
0.964 
0.833 
0.772 
1.284 
1.908 
2.845 
1.830 
1.085 
1.060 
1.027 
0.863 
0 .891 
1.022 
1.040 
1.166 

~~ 

0.772 
0.772 
0.772 
0.772 
0 .801 
0.886 
0.855 
0.849 
0.772 
0.792 
0.783 
0.772 
0.772 
0.786 
0.772 
0.830 



Apr  7, 1998 4:05 pm 

F R E Q U E N C I E S  OF STABILITY CLASSES .(WIND TOWARDS) 

WEATHER 
Page 2 

~ ~~ 

P a s q u i l l  S t a b i l i t y  C lass  
~ ~~~~ 

D i  r A B C D E F G 

N 
NNW 

Nk' 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

' TOT 

0.0198 0.0247 
0.0049 0.0049 
0.0111 0.0000 
0.0097 0.0332 
0.0078 0.0364 
0.0572 0.0674 
0.0805 0.0665 
0.0964 * 0.0723 
0.0411 0.0413 
0.0337 0.0455 
0.0219 0.0548 
0.0136 0.0408 
0.0591 0.0463 
0.0336 0.0477 
0.0440 0.0658 
0.0313 0.0710 

0.0383 0.0505 

0.0872 
0.0813 
0.0923 
0.1185 
0.1014 
0.1144 
0.1189 
0.1299 
0.1138 
0.0980 
0.0954 
0.0667 
0.0709 
0.0608 
0.0711 
0.0808 

0.0872 

0.3642 
0.3378 
0.2987 
0.3269 
0.3611 
0.4443 
0.4536 
0.4276 
0.4715 
0.3157 

0.3878 
0.3921 
0.3579 
0.3411 
0.3859 

. 0*.3115 

0.. 3758 

~ ~~ 

0.2769 
0.3045 
0.2769 
0.1990 
0.2233 
0.1759 
0.1568 
0.1324 
0.1486 
0.1650 
0.1456 
0.1729 
0.1626 
0.2039 
0.2468 
0.2609 

0.1984 

0.1123 
0.1333 
0.1633 
0.1278 
0.1091 
0.0954 
0.0712 
0.0692 
0.0730 
0.1197 
0.1094 
0.0803 
0.1044 
0.1561 
0.1193 
0.0836 

0.1072 

0.1149 
0.1333 
0.1577 
0.1849 
0.1610 
0.0454 
0.0523 
0.0723 
0.1108 
0.2224 
0.2614 
0.2380 
0.1645 
0.1399 
0.1119 
0.0865 

0.1424 

A D D I T I O N A L  WEATHER INFORMATION 

Average A i r  Temperature:  10 .6 'deg rees  C 
283.8 K 

P r e c i p i t a t i o n :  102.3 cm/y 
L i d  H e i g h t :  950 mete rs  

S u r f a c e  Roughness, Length:  0.010 mete rs  
H e i g h t  O f  Wind Measurements: 10.0 me te rs  

Average Wind Speed: 2.452 m/s 

V e r t i c a l  Temperature G r a d i e n t s :  
STABILITY E 0.073 k/m 
STABILITY F 0.109 k/m 
STAB1 LITY G 0.146 k/m . 
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V e r s i o n  1.00 

C lean  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 4:05. pm 

F a c i l  i ty :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose Eq.ui V a l  e n t  
(mrem/year> . 

1.96E- 02 

A t  T h i s  L o c a t i o n :  930 Me te rs  Eas t  

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  1 D e m o l i t i o n  A c t i v i t i e s  [ G l l  

Datase t  Name: 97 -2025-61  
Da tase t  Date:  Apr  7 ,  1998 32:09 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr 7, 1998 4:05 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  930 Meters  East 
L i f e t i m e  F a t a l  Cancer R isk :  2.50E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi v a l  e n t  

Organ (mrem/y 1 

GONADS 5.53E - 0 5  
BREAST 6.29E-05 
R M A R  2.57E-03 
LUNGS 1.49E-01 
THYROID 5.39E-05 
ENDOST 3.38E-02 
RMNDR 1.41E-03 

EFFEC 1.96E-02 

S Y N O P S I S  
Page 1 



I 

I 
RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source  
#1 TOTAL 

I 

N u c l i d e  Class S i z e  Ci /y  C i  /y I -- 
U - 234 Y 1 .00  2.2E-05 2.2E-05 
U - 235 Y 1.00 1.2E-06 1.2E-06 
U-236 Y 1.00 8.6E-07 8.6E-07 
U - 238 Y 1 .00 2.5E-05 2.5E-05 
RA-  226 W * 1.00 1 .6E-08 1 .6E-08 
RA-228 W 1 - 0 0  6 .3E-08 6.3E-08 
TH - 228 Y 1 .00 6.7E-07 6.7E-07 
TH - 230 Y 1.00 2.OE-06 2.OE-06 
TH - 232 Y 1 .00 1.OE-07 1.OE-0.7 
TH - 234 Y 1.00 9.8E-05 9.8E-05 

~ 

I 

I 



Apr 7. 1998 4:05 prn 

SOURCE INFORMATION 

Source Number: 1 

Source H e i g h t  ( r n ) :  5.00 
Area ( s q  m ) :  1.60E+04 

SY NOPS I S 
Page 3 

Plume R ise  
P a s q u i l l  C a t :  A B C D E F G 

Zero: 0.00 0.00 0.00 0.00 , 0.00 0.00 0.00 

A G R I C U L T U R A L  DATA 

Vegetabl  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a ' c t i  on From Assessment Area : 0.300 0.601 0.558 

0.000 0.000 0.000 F r a c t i o n  Imported: 

F.ood A r r a y s  were n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

991 930 1644 1327 1071 1017 1241 1344 1383 1549 
1553 1592 1530 1530 2142 1655 1380 1360 1672 1537 



C A . P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 4:05 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI . .  

S t a t e :  OH Z ip :  45253-8704 

Source Category:  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  1 D e m o l i t i o n  A c t i v i t i e s  [Gll 

Datase t  Name: 97-ZO2'5-Gl 
Da tase t  Date: Apr 7 ,  1998 12:09 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 

B 410 



c . A p r  7, 1998 4:05 pm 

\ 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I nd i v i  dua l  

Organ (mrem/y) 

GONADS 5.53E- 05 
BREAST 6.29E-05 

2.57E- 03 
1.49E-01 

THY RO I D 5.39E-05 
ENDOST 3.38E-02 
RMNDR * 1.41E-03 

R M A R  
LUNGS 

EFFEC 1.96E-02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i  dua l  

(mrem/y) 
' 

INGESTION 1.01E-03 
I NHA LATI ON 1.86 E - 02 
A I R  I M M E R S I O N  1.56E-09 
GROUND SURFACE 1.09E-05 
I NTE RNA L 1.96E-02 
EXTERNAL 1.09E-05 

TOTAL 1.96E-02 

SUMMARY 
Page 1. 
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N U C L I D E  EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Nucl i de (mrem/y 1 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

8.48E- 03 
4.25E- 04 
3.12E-04 
8.43E- 03 
7.84E -.07 
1.24E-06 
4.67E-04 
1.37E- 03 
1.04E- 04 
2.11E-05 

1.96E-02 

SUMMARY 
Page 2 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

2.50E-09 
1.66E-09 
1.24E- 11 
1.40E- 10 
2.42E- 07 
9.34E- 11 
2.48E-10 
1.17E- 10 
5.43E- 11 
2.93E-09 
6.63E- 11 

TOTAL. 2.50E-07 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

' F a t a l  Cancer R isk  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

TOTAL 

5.35E - 09 

3.47E-14 
2.50E- 1 0  
2.50E-07 
2.50E- 10 

2.45E-07 

2.50E - 07 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

Nuc l  i d e  

Se l  e c t e d  I n d  i v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U-234 
U-235 

I U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1.09E-07 
5.59E-09 
4.02E-09 
1.10E-07 
1 .'07E- 11 
1.29E-1.1 
9.36E-09 
1 .12E-08 
5.88E- 10 
6.89E-10 

2.50E-07 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page, 5 

D. is tance (in) 
~ ~ ~ 

D i  r e c t i  on 991  930 1644 1327 1071 1017 1241 

N 
NNW' 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

6.3E-03 
4.1E-03 
4.2E- 03 
4.7E-03 
7.3 E - 03. 
6 .7E-03 
3.9E-03 
3.5E-03 
4.3E-03 
9.OE-03 
1.5E-02 
1 .6E-02 
1.8E-02 
1.7E-02 
jyQj.T.. 1.5E-02 

.A,:. ...... ...e. ...... 03 . ...... :.t.: .... :.. . .:::s. _.:., .,: 

...................................... pgp::?@$ 
4.5E-03 
4.6E - 03 
5.1E-03 
8.1E-03 
7.4E-03 
4.3E-03 
3.8E-03 
4.8E-03 
9.8E-03 
1.6E-02 
1.7E-02 
2.OE-02 
1 .9E-02 
1.6E-02 
9.8E-03 

: .... t:?. ..>.:>-;.:.::: .. 2 .9E-03 
1.9E-03 

2.2E-03 
3.4E - 03 
3 .QE-03 
3.8E-03 
1.6E-03 
2.OE-03 
4.2E-03 
6.9E-03 
7.3E-03 
8.2E-.03 
7.7E-03 
6.7E-03 
4.1E-03 

:,::::::,,,i:y$~ ......................... 
. . . .  . . . .  *: ... :: .... :;:::: _.: ..... :::*,. ,.:.,.,.: 

~~ 

4 .1E-03 
2.6E-03 
2 .......................... . .7 E - 0 3 

4.8E-03 
4.3E-03 
2.5E-03 
2.3E-03 
2.8E-03 
5.9E-03 
9.7E-03 
1.OE-02 
1.2E-02 
1.1E-02 
9.4E- 03 
5.7E-03 

py' ....:@,@;;@J 
. .,y:. 
.Yi ...... A...,. ...... 

5 .6E-03 
3 .6E-03 
3.7E-03 

6.6E-03 
5.9E-03 
3.5E-03 
3.1E-03 
3.9E-03 
8.1E-03 
1.3E-02 
1.4E-02 
1.6E-02 
1 S E - 0 2  
1.3E-02 
8.OE-03 

............................ #$:!z.:v@3 
:,..<*,::.:::-~...: ....... 

~ 

6.OE-03 
3.9E - 03 
4 .OE-03 
4.5E-03 
7.1E-03 
................ 6.4E-03 .:. ~ @ : ; ~ & ~ q ; : ~  
.........: A,.:> ....... z.. ,,. .. 
3 .3E-03 
4.2E-03 
8.6E-03 
1 .4E-02 
1.5E-02 
1 .7E-02 
1.6E-02 
1 .4E-02 
8.6E-03 

......... : ............ 

4.5E-03 
2.9E - 03 
3.OE-03 
3.4E-03 
5.3E-03 
4.7E-03 :.r 2.8E-03 ....................... 

3 .1E-03 
6.5E-,O3 
1.1E-02 
1.1E-02 
1.3E-02 
1.2E-02 
1 .OE-02 
6.4E-03 

i. ...... .$g$@@ 

D i s t a n c e  ( m )  

D i r e c t i o n  1344 1383 1549 1553 1592 1530 1530 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
' NNE 

4.OE-03 
2.6E-03 
2.7E-03 
3.OE-03 
4 .7E-03 
4.2E- 03 
2.5E-03 r;;zg-$?$s 
2.8E-03 
5.8E-03 
9.5E-03 
1.OE-02 
1 .1E-02 
l . l E - 0 2  
9.2E-03 
5.6E-03 

...................... 
...... 5%. ............... 

3 .8E-03 
2 .5E-03 
2 .5E-03 
2 .8E-03 
4 .5E-03 
4.OE-03 
2 .4E-03 ~ ~ B I C Q  
.... b:.. .............. 
2 .7E-03 
5.5E-03 
9.1E-03 
9.6E-03 
1 .1E-02 
1 .OE-02 
8.8E-03 
5.4E-03 

3.2E-03 
2.1E-03 
2.1E-03 
2.4E- 03 
3 .7E-03  
3 .3E-03 
2.OE-03 :&q-j@z:@$ 
2.2E-03 
4.6E-03 
7.6E-03 
8. O E -  03 
9.1E-03 
8.5E-03 
7.3E- 03 
4.5E-03 

...................... ....... 
::......E.... ...... ::.:;;:. 

3 .2E-03 
2.1E-03 
2.1E-03 
2.4E-03 
3.7E-03 
3.3E-03 
....................... 2.OE-03 

2.2E-03 
4.6E-03 
7.5E-03 
8.OE-03 
9.OE-03 
8.5E-03 
7.3E-03 
4.5E-03 

~~~~~~~ 

3 .  O E -  03 
2.OE-03 
2.OE-03 
2.3E-03 
3 .6E-03 
3.2E-03 
1 .9E-03 

~~~~~~ 1 .7E-03 

4.4E-03 
7.2E-03 
7.7E-03 
8.7E-03 
8. 1.E - 03 
7.OE-03 
4.3E - 03 

_. ... . :.w. ....................... 

3 .2E-03 
2.1E-03 
2.2E-03 
2.4E-03 
3.8E-03 
3.4E-03 
2.OE-03 
.............................. 1 .8E-03 

4.7E-03 
7.7E-03 
8.2E-03 
9.2E-03 
8.7E-03 
7.5E-03 
4.6E-03 

@$$zgJ$ 
. ? r :  .................... 

3 .2E-03 
2.1E-03 
2 .2E-03 
2.4E-03 
3.8E-03 
3.4E-03 
2.OE-03 
1.8E-03 
...................... 2 .3E-03 

7.7E-03 
8 .2E-03 
9.2E-03 
8 .7E-03 
7.5E-03 
4 .6E-03 

~~~~~~~ 

41':' ................ 
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INDIVIDUAL LIFETIME RISK (dea ths )  
(All Radionucl ides and Pathways) 

D is tance  ( m l  

D i r e c t i o n  991 930 1644 1327 1071 1017 1241 

N 7. 9E5.08 
NNW 5.1E-08 
NW 5.3E-08 

WNW 5.9E-08 
W 9.3E- 08 

wsw 8.5E-08 
sw 4.9E-08 
ssw 4.3E- 08 
S 5.4E-08 

SSE 1.1E-07 
SE 1.9E-07 
ESE 2.OE-07 

E 2.3E-07 
ENE 2.2E-07 
NE 1.9E-07 

NNE 1.1E-07 

8.8E-08 
5.7E-08 
5.8E-08 
6.4E-08 
1.OE-07 
9.4E-08 
5.4E-08 
4.8E- 08 
6.OE-08 
1.2E-07 
2.OE-07 
2.2E-07 
2.5E-07 
2.4E-07 
2.1E-07 
1.3E-07 

3.6E-08 
2.3E-08 
2.4E-08 
2.7E- 08 
.4.3E-08 
3.8E-08 
2.2E-08 
2.OE-08 
2.5E-08 
5.3E-08 
8.7E-08 
9.3E-08 
1.OE-07 
9.8E-08 
8.4E-08 
5.1E-08 

5.1E-08 
3.3E-08 
3.4E-08 
3.8E-08 
6.OE-08 
5.4E-08 
3.1E-08 
2.8E-08 
3.5E-08 
7.4E-08 
1.2E-07 
1.3E-07 
1. 5E-07 
1.4E-07 
1.2E-07 
7.3E- 08 

7.1E-08 7.6E-08 
4.6E-08 4.9E-08 
4.7E-08 5.1E-08 
5.2E-08 5.6E-08 
8.3E-08 9.OE-08 
7.5E-08 8.1E-08 
4.4E-08 4.7E-08 
3.9E-08 4.2E-08 
4.9E-08 5.2E-08 
1.OE-07 l.lE-07 
1.7E-07 .1.8E-07 
1.8E-07 1.9E-07 
2.OE-07 2.2E-07 
1.9E-07 2.1E-07 
1.7E-07 . 1.8E-07 
1.OE-07 l.lE-07 

5.7E-08 
3.7E-08 
3.8E-08 
4.2E-08 
6.7E-08 
6.OE-08 
3.5E-08 
3.1E-08 
3.9E-08 
8.3E- 08 
1.4E-07 
1.4E-0.7 
1.6E-07 
1.5E-07 
1.3E-07 
8.1E-08 

Dis tance  (m) 

D i r e c t i o n  1344 1383 1549 1553 . 1592 1530 1530 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ES E 

E 
' ENE 

NE 
N N E  

5.OE-08 
3.2E-08 
3.3E-08 
3.7E-08 
5.9E-08 
5.3E-08 
3.1E-08 
2.7E-08 
3.5E-08 
7.3E-08 
1.2E-07 
1.3E-07 
1.5E-07 
1.4E-07 
1.2E-07 
7.1E-08 

4.8E-08 4.OE-08 4.OE-08 
3.1E-08 2.6E-08 2.6E-08 
3.2E-08 2.6E-08 2.6E-08 
3.6E-08 3.OE-08 2.9E-08 
5.6E-08 4.7E-08 4.7E-08 
5.OE-08 4.2E-08 4.2E-08 

2.6E-08 2.2E-08 2.2E-08 
3.3E-08 2.8E-08 2.7E-08 
7.OE-08 5.8E-08 5.8E-08 
1.2E-07 9.6E-08 9.6E-08 
1.2E-07 1.OE-07 1.OE-07 
1.4E-07 l.lE-07 l.lE-07 
1.3E-07 l.lE;07 l.lE-07 
l.lE-07 9.3E-08 9.2E-08 
6.8E-08 5.6E-08 5.6E-08 

2.9~-08 2.4~-a8 ~ ~ - 0 8  

3.8E-08 
2.5E-08 
2. 5E-08 
2.8E-08 
4.5E-08 
4.OE-,08 
2.3E-08 
2.1E-08 
2.6E-08 
5.6E-08 
9.2E - 08 
9.7E-08 
1.1E-07 
1.OE-07 
8.9E-08 
5.4E-08 

4.1E-08 
2.6E-08 
2.7E-08 
3.OE-08 
4.8E-08 
4.3E-08 
2.5E-08 
2.2E-08 
2.8E-08 
5.9E-08 
9.8E-08 
1 .OE-07 
1.2E-07 
1.1E-07 
9.5E-08 
5.8E-08 

4.lE-08 
2.6E-08 
2.7E-08 
3.OE-08 
4.8E- 08 
4.3E-08 
2.5E-08 
2.2E- 08 
2.8E- 08 
5.9E-08 
9.8E-08 . 

1 .OE-07 
1.2E-07 
1.1E-07 
9.5E-08 
5.8E- 08 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance (m) 
~ ~~ 

Di recti on 2142 1655 1380 1360 1672 1537 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 

N N E  
N E' 

1.9E- 03 
1.2E-03 
1.3E-03 
1.4E-03 
2.2E-03 
2.OE-03 
1.2E-03 
1.1E-03 
............................................ 1.3E-03 .@!7;g@cJ . *~ ... *:. ..... 

4.4E-03 
4.7E-03 
5.3E-03 
4.9E-03 
4.3E-03 
2.6E-03 

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

2.9E-03 
1.9E-03 
1.9E-03 
2.1E-03 
3.4E-03 
3.OE-03 
1.8E-03 
1.6E-03 
2.OE-03 
4.1E-03 
gqp$ jz  . *:. . 

7.2E-03 
8.1E-03 
7.6E-03 
6.6E-03 
4.OE-03 

............................... :.....: ...... 

.....................> ..................... 

3.8E-03 
2.5E-03 
2.5E-03 
2.9E-03 
4.5E-03 
4. OE- 03 
2.4E-03 
2.1E-03 
2.7E-03 
5.5E-03 
9.1E-03 

1.1E-02 
1.OE-02 
8.8E-03 
5.4E-03 

~~~-~~ 
.... :.:*:.: ........ ..,..A ,.... >. 

3.9E-03 
2.5E-03 
2.6E-03 
2.9E:03 
4.6E-03 
4.1E-03 
2.4E-03 
2.2E-03 
2.7E-03 
5.7E-03 
9.3E-03 

1.1E-02 
l.lE-02 
9.1E-03 
5.5E-03 

................................. 
~ ~ ~ ~ - ~ ~ :  

2.8E-03 
1.8E-03 
1.9E-03 
2.1E-03 
3.3E-03 
3.OE-03 
1.8E-03 
1.6E-03 
2.OE-03 
4. IE-03 
6.7E-03 
7.1E-03 
........................................... 8.OE-03 
~ * , ~ ~ ~ ~ ~  

6.5E-03 
4.OE-03 

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

I 
3.2E-03 
2.1E.-03 
2.1E-03 
2.4E-03 
3.8E-03 
3.4E-03 
2.OE-03 
1.8E-03 
2.2E-03 
4.7E-03 
7.7E-03 
8.1E-03 
9.2E-03 
8.6E-03 ................ ..:.. .................... 

4.5E-03 . 

~ ~ * ~ ~ ~ - ~ ~  ....................... 

000630 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  ( rn )  

D i  r e c t i  on 2142 1655 1380 1360 , 1672 , 1537 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

2.3E-08 
1.5E-08 
1.5E- 08 
1.7E- 08 
2.7E-08 
2.4E-08 
1.4E-08 
1.3E-08 
1.6E-08 
3.4E-08 
5.6E-08 
5.9E-08 
.6.6E- 08 
6.2E-08 
5.4E-08 
3.3E-08 

3.6E-08 
2.3E-08 
2.4E-08 
2.7E-08 
4.2E-08 
3.7E-08 
2.2E-08 
2.OE-08 
2.5E-08 
5.2E-08 
8.6E-08 
9.2E-08 
1..OE-07 
9.7E-08 
8.3E- 08 
5.1E-08 

4.8E-08 
3.1E-08 
3.2E-08 
3.6E-08 
5.7E-08 
5.OE-08 
2.9E- 08 
2.6E-08 
3.3E-08 
7. O E -  08 
1.2E-07 

1.4E-07 
1.3E-07 
1.1E-07 
6.8E-08 

1.2Ei07 

4.9E-08 
3.2E-08 
3.2E-08 
3.7E-08 
5.8E-08 
5.2E-08 
3.OE-08 
2.7E-08 
3.4E-08 
7.2E-08 
1.2E-07 
1.3E-07 
1.4E-07 
1.3E-07 
1.1E-07 
7.OE-08 

3.5E-08 
2.3E-08 
2.3E-08 
2.6E-08 
4.1E-08 
3.7E-08 
2.2E-08 
1.9E-08 
2.4E-08 
5.1E-08 
8.5E-08 
9. O E -  08 
1 .OE-07 
9 . 5 0 8  
8.2E- 08 
5.OE-08 

4.OE-08 
2.6E-08 
2.7E-08 
3.OE-08 
4.7E-08 
4.2E-08 
2.5E-08 
2.2E- 08 
2.8E-08 
5.9E-08 
9.7E-08 
1.OE-07 
1.2E-07 
1.1E-07 
9.4E-08 
5.7E-08 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 4:06 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

1.66E-02 

A t  T h i s  L o c a t i o n :  1044 Mete rs  E a s t  

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
P l a n t  1 . D e m o l i t i o n  A c t i v i t i e s  [G2] 

D a t a s e t  Name: 97-2025-GZ 
D a t a s e t  Date :  Apr  7 ,  1998 12:11 a m  

Wind F i l e :  WNDFILES\97STAR.WND 

0049633 



Apr  7,  1998 4:06 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1044 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.12E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) . 

GONADS 4.63E-05 
BREAST 5.27E-05 
R M A R  2.16E-03 
LUNGS 1.26E-.01 
THYROID 4. 5 l E - 0 5  
ENDOST 2.84E- 02 
RMNDR 1.17E-03 

EFFEC 1.66E-02 

S Y N O P S I S  
Page' 1 
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Apr  7, 1998 

Nucl  i d e  C1  ass  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH-234 

Y 
Y 
Y 
Y 
w *  
W 
Y 
Y 

, Y  
Y 

4:06 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

S i z e  C i /y  C i  /y 

1.00 2.2E-05 2.2E-05 
1.00 1.2E-06 1.2E-06 
1.00 8 .6E-07 8.6E-07 
1.00 2 .5E-05 2.5E-05 
1.00 1.6E-08 1.6E-08 
1.00 6.3E-08 6.3E-08 
1.00 6.7E-07 6.7E-07 
1.00 2.OE-06 2.OE-06 
1.00 1.OE-07 1 .OE-0.7 
1.00 9 .8E-05 9.8E-05 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 rn 

S Y N O P S I S  
Page 2 

000635 
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SOURCE INFORMATION 

.Source Number: 1 

Source H e i g h t  ( m )  : 5.00 
Area ( s q  m ) :  1.60E+04 

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

Zero:  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A G R I  CULTURAL DATA 

Vegetabl e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR MAX-IMUM INDIVIDUAL ASSESSMENT 

1044 1247 1861 2014 2604 2227 2559 1338 1730 2361 
2421 1405 2285 1356 1635 1728 1684 1.933 1961 1635 



I B 4 7 0  

0 C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7 ,  1998 4:06 pm 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area 

E m i s s i o n  Year: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  1 Demo1 i t i o n  A c t i v i t i e s  CG23 

D a t a s e t  Name: 9 7 - 2 0 2 5 - 6 2  
D a t a s e t  Date:  A p r  7 ,  1998 12:11 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE E Q U I V A L E N T  SUMMARY 

Organ 

0 

Sel e c t e d  
I ndi  v i  dual  

(rnrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

4 . 6 3 E - 0 5  
5 . 2 7 E - 0 5  
2 . 1 6 E -  03 
1 . 2 6 E - 0 1  
4 . 5 1 E - 0 5  
2 . 8 4 E  - 02 
1 . 1 7 E - 0 3  

EFFEC 1 . 6 6 E - 0 2  

PATHWAY E F F E C T I V E  DOSE E Q U I V A L E N T  SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  dual  

(mrem/y 1 

S U M MA RY 
Page 1 ,  

I M G E S T I O N  8 . 3 7 E  - 04 
I N H A L A T I O N  1 . 5 7 E - 0 2  
A I R  I M M E R S I O N  1 . 3 2 E -  09 
GROUND SURFACE 9 . 2 2 E - 0 6  
I N T E R N A L  1 . 6 6 E - 0 2  
EXTERNAL 9 . 2 2 E - , 0 6  

T O T A L  1 . 6 6 E - 0 2  

000638 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Sel e c t e d  
I n d i v i d u a l  

( rn rern/y 1 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH-228 
TH’- 230 
TH - 232 
TH - 234 

7.16E-03 
3.59E-04 
2.64E-04 
7.12E-03 
6.57E-07 
1.04E-06 
3.95E-04 
1.16E-03 
8.83E-05 

* 1 .77E-05 

SUMMARY 
Page 2 

TOTAL 1.66E.-02 
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Cancer  

CANCER R I S K  SUMMARY 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

2.10E-09 
1.39E-09 
1.04E- 11 
1.17E- 10 
2 .05E-07 
7.82E- 11 
2.07E- 10 
9.81E- 11 
4.54E- 11 
2.43E- 09 
5.55E- 11 

TOTAL . 2 .12E-07 

PATHWAY R I  S K SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 4.44E-09 
INHALATION 2.07E-07 
A I R  I M M E R S I O N  2.94E- 14 
GROUND SURFACE 2.12E-10 
INTERNAL . 2.11E-07 
E X  T E.RNA L 2.12E-10 

TOTAL 2.12E-07 

SUMMARY 
Page 3 
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A p r  7, 1998 4:06 pm 
a 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nuc l  i d e  F a t a l  Cancer  R i s k  

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

9.23E- 08 
4.72E-09 
3.40E-09 
9.26E- 08 
8 .99E-12 
1.08E- 1.1 
7.92E- 09 
9.51E-09 
4.97E- 10 
5.81E- 10 

TOTAL 2 :12E - 07 

SUMMARY 
Page 4 

.- ' 7  . 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1044 1247 1861 2014 2604 2227 2559 

N 
NNW * 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

' E  
ENE 

N E  
NNE 

5.8E103 
3.7E-03 
3.8E-03 
4.3E-03 
6.8E-03 
6.1E-03 
3 .6E-03 
3.2E-03 
4.OE-03 
8.3E-03 
1.4E-02 
1.5E-02 
1.7E-02 
1.6E-02 
1.4E-02 .......................... ~ .,...... ~~~~-~~ 

.... ........... ................. ..... ... :$y$@ga$ 
2.9E-03 
2.9E-03 
3.3E-03 
5.2E-03 
4.7E-03 
2.7E-03 
2.4E-03 
3.1E-03 
6.4E-03 
1 .1E-02 
1.1E-02 
1.3E-02 
1.2E-02 
1.OE-02 
6.3E-03 

: . . . r:,,., , , .. . . . . . . , 2.3E-03 
1.5E-03 
1. SE-03 
. . 1 .7E-03 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :z,:::.:.::. ; S:.,.@&g$ 
2.4E-03 
1 .5E-03 
1.3E-03 
1.6E-03 
3.4E-03 
5 . 6'E - 03 
5.9E-03 
6.6E-03 
6.2E- 03 
5.4E- 03 
3.3E-03 

._ . ,.%. 2 

2.OE-03 
1.3E-03 
1 .4E-03 
1 .5E-03 
2 .4E-03 
2.1E-03 
1.3E-03 
1.1E-03 
1.4E-03 
2.9E-03 
4.8E-03 
5.1E-03 

5.4E-03 
4.7E-03 
2.9E-03 

.......,.,... ..... ...,...,.,....,... ... p@g$@$ 
*;.:.: .... .,.._.... 

1.3E-03 
8.9E-04 
9.OE-04 
1.OE-03 
1.6E-03 
1.4E-03 
8.6E-04 
7.7E-04 
9.5E-04 
1.9E-03 
3 .2E-03 
3.3E-03 

3.5E-03 
3.1E-03 
1 ..9E-03 

~~~~~ 

. , *.: ..... ..., 3.:,.., 

1.7E-03 
l . l E - 0 3  
1.2E-03 
1.3E-03 
(........ 2.OE-03 .......,...;,:. ~ ....../. 

>...e:: ..... ....:. :,::: 
1 .1E-03 
9.8E - 04 
1.2E-03 
2.5E-03 
4.1E-03 
4; 4E-03 
4.9E-03 
4.6E-03 
4.OE-03 
2.4E-03 

:z$@e;@3 

1.4E-03 
9 . l E - 0 4  
9.3E-04 
1.OE-03 
1.6E-03 
1.5E-03 
8.8E-04 
7.9E-04 
9.8E-04 
2.OE-03 ,p3p@s 
3.4E-03 
3.9E-03 
3.6E-03 
3.1E-03 
1.9E-03 

.....,.,........ ............. ....,, . ..... .. 
: .:*;:: :..: ;:::;;;.,; ,_,.( ....... . . . . . . . . . 

D i s t a n c e  ( m )  

D i  r e c t i  on  1338 1730 2361 2421 1405 2285 1356 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
. ENE 

NNE 
' . '  'NE 

....,...,.,.,. .................,. __ . . :q*@@@$ 
2.6E-03 
2.6E-03 
3.OE-03 
4.7E-03 
4.2E-03 
2.5E-03 
2.2E-03 
2.8E-03 
5.8E-03 
9.5E-03 
1.OE-02 
1 .1E-02 
1 .1E-02 
9.3E- 03 
5.6E-03 

::..:... ..: .._. .:+:. ..... . .. 2.6E-03 
1.7E-03 
1.7E-03 
2.OE-03 
3.1E-03 
2.8E-03 
1.6E-03 
1.5E-03 
1.8E-03 
3.8E- 03 

6.7E-03 
-7.5E-03 
7. O E -  03 
6.1E-03 
3.7E-03 

~~~~~:~ 
,&. .. ...,.. . .\ : ..,_ ........ :: .,./ $::...;:,.;: 

1.6E-03 
3.OE-03 
1.1E-03 
1 .2E-03 
1.8E-03 
1.7E-03 
1.OE-03 
9.OE-04 
1.1E-03 
2.3E- 03 
3.7E-03 
. 4.OE-03 . . . . . . . . . , . , , . , . . , . . . 
?p#jp@3 
4.2E -.03 
3.6E-03 
2.2E-03 

. . . . . . . . . . . . . . . . . . . . . . 
:: . ..* . ..: . . :.;.:.:.. _L.. _L 

1.5E-03 
1.OE-03 
1.OE-03 
1.1E-03 
1.8E-03 
1.6E-03 
9.6E-04 
8.6E-04 
1.1E-03 
2.2E-03 
3.6E-03 
3.8E-03 

4.OE-03 
3.5E-03 
2.1E-03 

~~~~~~ 

-..... .. ..... ._..... ... 

. 3.7E-03 . . . . . . . . . . . . . . . . . . . . . p . : g  r.93 
. , ,.:q:.. _:. ,::i: :. .. , ,.: 
2.4E-03 
2.7E-03 
4.3E- 03 
3.9E-03 
2.3E-03 
2.OE-03 
2.6E-03 
5.3E-03 
8.8E-03 
9.4E-03 
1.1E-02 
9.9E-03 
8.6E-03 
5.2E-03 

. . . . . . . . . . . . . . . . . . . . . 1.7E-03 
l . l E - 0 3  
1.1E-03 
1.2E-03 
i.. 2.OE-03 ..... . _.....:. . ..... ..- ....,.. .,... .... 

1 .1E-03 
9.4E-04 
1.2E-03 
2.4E-03 
3.9E-03 
4.2E-03 
4.7E-03 
4.4E-03 
3.8E-03 
2.3E-03 

3.9E-03 
2.5E-03 
2.6E-03 
$g@@~@~ 
4.6E-03 
4.1E-03 
2.4E-03 
2.1E-03 
2.7E-03 
5.7E-03 
9.3E-03 
9..9E-03 
1.1E-02 
1.1E-02 
9.1E-03 
5.5E-03 

,. . . . . ... . _.... ... (...(... ..... . . 
... . r::.. ..*. . . . . .. . . . . 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( r n )  

D i r e c t i o n  1635 1728 1684 1933 1961 1635 

N 
NNW 
NW 

W N W  
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ES E 
E 

EN E 
N E '  

, NNE 

2.9E-03 

2.2E-03 
3 .4E-03 
3. O E -  03 
1.8E-03 
1.6E-03 
2.OE-03 
4.2E-03 
6.9E-03 
7.3E- 03 
8.3E-03 
7.7E-03 
6.7E-03 
4.1E-03 

2.6E-03 
i...... 1.7E-03 '".$gF"''''''''''' 
;g;<::: : , ,,::':: ;, _..... *i: ......_... :-@i 
2 .OE-03 
3.1E-03 
2.8E-03 
1.6E-03 
1.5E-03 
1.8E-03 
3.8E-03 
6.3E-03 
6.7E-03 
7.5E-03 
7.1E-03 
6.1E-03 
3.7E-03 

2.7E-03 

3.2E-03 
2.9E- 03 
1.7E-03 
1.5E-03 
1.9E-03 
4.OE-03 
6.6E- 03 
7.OE-03 
7.9E-03 
7.4E-03 
6.4E- 03 
3.9E-03 

2.2E-03 
1 .4E-03 
1.5E-03 
1,. 6Ey03 
2.6E-03 
.". 2 .3E-03 :.:.: .,........... . ...... ..... .. ..... 

1 .2E-03 
1.5E-03 
3 .2E-03 
5.2E-03 
5.5E-03 
6.2E-03 
5.8E-03 
5.OE-03 
3.1E-03 

~ - ~ ~ - ~ ~  

2.1E-03 
1.4E-03 
1.4E-03 
1.6E-03 
2.5E-03 

1.2E-03 
1.5E-03 
3.1E-03 
5.1E-03 
5.4E-03 
6.OE-03 
5.7E-03 
4.9E-03 
3.OE103 

2.9E-03 
1.9E-03 
1.9E-03 
2.2E-03 
3.4E-03 
3.OE-03 
1.8E-03 
1.6E-03 
2.OE-03 
4.2E-03 
6.9E-03 
7.3E-03 
8.3E-03 
7.7E-03 _. ........._. ....................... . ...... 
; ,.,._., i:. ..... -""' ......... ..... .......... r ..I... 
4.1E-03 

000643 
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I N D I V I D U A L  LIFETIME RISK (dea ths )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 7 

D i  r e c t i  on 1044 1247 1861 2014 2604 2227 2559 

N 
N N W  

N W  
W N W  

W 
wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

7.3E-08 
4.7E-08 
4.8E-08 
5.4E-08 
8.6E-08 
7.8E-08 
4.5E-08 
4.OE-08 
5.OE-08 
1.1E-07 
1.7E-07 
1.9E-07 
2. 1.E-07 
2.OE-07 
1.7E-07 
1.OE-07 

5.6E-08 
3.6E-08 
3.7E-08 
4.2E-08 
6.6E-08 
5.9E-08 
3.4E-08 
3.1E-08 
3.9E-08 
8.2E-08 
1.4E-07 
1.4E-07 
1.6E-07 
1.5E-07 
1.3E-07 
8.OE-08 

2.9E- 08 
1.9E-08 
1.9E-08 
2.2E-08 
,3.4E- 08 
3.1E-08 
1.6E-08 
1.6E-08 
2.OE-08 
4.3E-08 
7. O E -  08 
7.5E-08 
8.4E-08 
7.9E-08 
6.8E-08 
4.1E-08 

2.5E-08 
1.6E-08 
1.7E-08 
1.9E-08 
3.OE-08 
2.7E-08 
1.6E-08 
1.4E-08 
1.8E-08 
3.7E-08 
6.1E-08 
6.5E-08 
7.3E-08 
6.9E-08 
5.9E-08 
3.6E- 08 

1.7E - 08 
1.1E-08 
1.1 E-08 
1.2E-08 
1.9E-08 
1.7E-08 
1.OE-08 
9 .2 E,- 09 
1.2E-08 
2.4E-08 
4. O E -  08 
4.2E-08 
4.7E-08 
4.4E-08 
3.8E-08 
2.3E-08 

2.2E-08 
1.4E-08 
1.4E-08 
1.6E-08 
2.5E-08 
2.3E-08 
1.3E-08 
1.2E-08 
1.5E-08 
3.1E-08 
5.2E-08 
5.5E-08 
6.2E - 08 
5.8E-08 
5.OE-08 
3.1E-08 

1.7E-08 
1.1E-08 
1. I E - 0 8  
1.3E-08 
2.OE-08 
1.8E-08 
1 . l E - 0 8  
9.5E-09 
1.2E-08 
2.5E- 08 
4.1E-08 
4.3E-08 
4.9E-08 
4.6E-08 
4.OE-08 

'-2.4E- 08 

D i s t a n c e  (m) 

D i  r e c t i  on 1338 1730 2361 2421 . 1405 2285 1356 

N 
N N W  

N W  
W N W  

W 
wsw 
sw 

ssw 
S 

S S E  
SE 

ESE 
E 

ENE 

NNE 
* ' ' N E :  

5.OE-08 
3.2E-08 
3.3E-08 
3.7E-08 
5.9E-08 
5.3E- 08 
3.1E-08 
2 .7E-08 
3.5E-08 
7.3E- 08 
1.2E-07 
1.3E-07 
1.5E-07 
1.4E-07 
1.2E-07 
7.1E-08 

3.3E- 08 
2.1E-08 
2.2E-08 
2.4E-08 
3.9E-08 
3.5E-08 
2.OE-08 
1.8E-08 
2.3E-08 
4.8E-08 
8.OE-08 
8.5E-08 
9.6E-08 
9.OE-08 
7.7E-08 
4.7E-08 

2.OE-08 1.9E-08 
1.3E-08 1.2E-08 
1.3E-08 1.2E-08 
1.5E-08 1.4E-08 
2.3E-08 2.2E-08 
2.1E-08 2.OE-08 
1.2 E - 0.8 1.2E - 08 
l . l E - 0 8  1.OE-08 
1.4E-08 1.3E-08 
2.8E-08 2.7E-08 
4.7 E - 08 
5.OE-08 4.8E-08 
5.6E-08 5.4E-08 
5.3E-08 5.OE-08 
4.5E-08 4.3E-08 
2.8E-08 2.7E-08 

4.5 E -.08 * 

4.6E-08 
3.OE-08 
3.1E-08 
3.4E- 08 
5.5E-08 
4.9E-08 

2.5E-08 
3.2E- 08 
6.8E-08 
l . l E - 0 7  
1.2E-07 
1.3E-07 
1.3E-07 
1.1E-07 
6.6E-08 

2.8E-08 

2.1E-08 4.9E-08 
1.3E-08 3.2E-08 
1.4E-08 3.2E-08 
1.5E-08. 3.7E-08 
2.4E-08 5.8E-08 
2.2E-08 5.2E-08 
1.3E-08 3.OE-08 
l . l E - 0 8  2.7E-08 
1.4E-08 3.4E-08 
3.OE-08 7.2E-08 
5.OE-08 1.2E-07 , 

5.3E-08 1.3E-07 
5.9E-08 1.4E-07 
5.6E-08 1.3E-07 
4.8E-08 1.2E-07 
2.9E-08 7.OE-08 
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SUMMARY 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

Distance (m) 

D i  recti on 1635 1728 1684 1933 1961 1635 I 
N 3.6E-08 

NNW 2.3E-08 
NW 2.4E-08 

WNW 2.7E-08 
W 4.3E- 08 

wsw 3.8E-08 
sw 2.2E-08 
ssw 2.OE-08 
S 2.5E-08 

SSE 5.3E-08 
SE 8.8E-08 
ESE 9.3E-08 

E 1.1E-07 
ENE 9.8E-08 
NE 8.5E-08 

NNE 5.1E-08 

0 

3.3E-08 
2.1E-08 
2.2E-08 
2.5E-08 
3.9E-08 
3.5E-08 
2.OE-08 
1.8E-08 
2.3E-08 
4.8E-08 
8.OE-08 
8.5E-08 
9.. 6E-08 
9.OE-08 
7.7E-08 
4.7E-08 

3.5E-08 2.7E-08 
2.2E-08 1.8E-08 
2.3E-08 1.8E-08 
2.6E-08 2.OE-08 
4.1E-08 3.2E-08 
3.6E-08 2.9E-08 
2.1E-08 1.7E-08 
1.9E-08 1.5E-08 
2.4E-08 1.9E-08 
5.OE-08 4.OE-08 
8.4E-08 6.6E-08 
8.9E~08 7.OE-08 
1.OE-07 7.9E-08 
9.4E-08 7.4E-08 
8.1E-08 6.4E-08 
4.9E-08 3.9E-08 

2.7E-08 
1.7E- 08 
1.8E-08 
2.OE-08 
3.1E-08 
2.8E-08 
1.6E-08 
1.5E-08 
1.8E-08 
3.9E-08 
6.4E- 08 
6.8E-08 
7.7E-08 
7.2E-08 
6.2E-08 
3.8E-08 

3.6E-08 
2.3E-08 
2.4E-08 
2.7E-08 
4.3E-08 
3.8E-08 
2.2E-08 
2.OE-08 
2.5E -08 
5.3E-08 
8.8E-08 
9.3E - 08 
1.1E-07 
9.8E-08 
8.5E-08 
5.1E-08 
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(mrem/year )  

~~ 

5 .76E-04 
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MAXIMALLY EXPOSED INDIVIDUAL 

S Y N O P S I S  
Page. 1 

L o c a t i o n  O f  The I n d i v i d u a l :  854 Meters  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  7.45E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  V a l  e n t  

Organ (rnrern/y) . 

GONADS 1.10E-06 
BREAST 1.24E-06 
R M A R  6.25E-05 
LUNGS 4.46EY03 
THYROID 1.07E-06 
ENDOST 8.14E-04 
RMNDR 2.69E-05 

EFFEC ’ 5.76E-04 



Apr 16, 1998 

Nucl i d e  C1 a s s  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

,Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

12:08 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  

S i z e  
- 
0.30 
1.00 
1.00 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

Source  Source  Source  
#1 #2 #3 

C i /y  C i /y  C i / y  

1.8E-07 1.8E-07 1 .7E-07 
9.6E-09 9.6E-09 9.2E-09 
7.OE-09 7.OE-09 6.8E-09 
2.OE-07 2.OE-07 1.9E-07 
1.3E-10' 1.3E-10 1.2E-10 
5.1E-10 5.1E-10 5.OE-10 
5.4E-09 5.4E-09 5.2E-09 
1.6E-08 1 .6E-08 1 .5E-08 
8 .5E- IO 8 .5E-10 8.2E-10 
8.OE-07 8.OE-07 7.7E-07 

SYNOPSIS 
Page 2 

THE YEAR 1997 

TOTAL 
C i  / y  

5 .4E-07 
2.8E-08 
2 .1E-08 
6.OE-07 
3.8E-  10 
1.5E-09 
1.6E-08 
4 .7E-08 
2 .5E-09 
2.4E-  06 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  '950 m 



Apr 1 6 ,  1998 1 2 : 0 8  am 

SOURCE INFORMATION 

. Source Number: 1 2 3 

Stack H e i g h t  (m): 8 . 0 0  8 .00  ' 1.00  
Diameter (m): 0.30  0 .30  0.15 

Plume R i s e  
Momentum (m/s>:  9.44E-01 9 .44E-01  2.59E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 
- .- 

F r a c t i o n  Home Produced: .O. 700 0 .399  0 .442  
F r a c t i o n  F rom Assessment A r e a :  0.300 0 .601  0 . 5 5 8  

F r a c t i o n  Imported: 0.000 0.000 0.000 

S Y N O P S I S  
Page 3 

Food Ar rays  were n o t  generated f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1229 1230 2117 1835 1574 1319 1358 1386 1413 1513 
1496 1432 1266 1240 1752 1203 871  854 1428 1485 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Se lec ted  
I n d i  v i  dual  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

1.10E-06 
1.24E-06 
6.25E-05 
4.46E-03 
1.07E-06 
8.14E-04 
2.69E-05 

EFFEC 5.76E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Se lec ted  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 1.88E - 05 
I NHA LAT I ON 5.57E-04 
A I R  I M M E R S I O N  2.74E- 11 
GROUND SURFACE 2.OlE-07 
INTERNAL 5.75E - 04 
EXTERNAL 2.OlE-07 

TOTAL 5.76E- 04 

SUMMARY I 



Apr 16,  1998 12:08 a m  

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y> 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 5.76E-04 

2.53E-04 
7.51E-06 
5.50E- 06 
2.52E-04 , 

1.83E- 08  
2.65E-08 
1.41E-05 
4.03E - 05 
3.13E- 06 
4.68E-07 

SUMMARY 
Page 2 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

. BONE 
5.90E- 11 
3.90E- 11 
2.41E-13 
2.68E-12 
7.28E-09 
1.82E-12 
4.68E-12 
2.61E- 12 
1.07E- 1 2  
5.55E- 11 
1.31E-12 

TOTAL . 7.45E-09 

PATHWAY R I S K  SUMMARY 

Pathway 

INGESTION 
I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
E X J E  RNA L 

TOTAL 

Sel  e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

SUMMARY 
Page 3 

9.99E-11 
7.34E- 09 
6.10E- 1 6  
4.63E- 12 
7.44E- 09 
4.63E-12 

7.45E-09 
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NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nuc l  i de F a t a l  Cancer  R i s k  

U - 234 
U-235 
U - 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH-234 

3.30E-09 
9.85E- 11 
7.07E-11 
3.31E -09  
2.97E- 13 
3.13E- 13 
2.85E- 10 
3.38E-10 
1.78E - 11 

' 1 . 9 l E - 1 1  

TOTAL 7.45E-09 

SUMMARY 
Page 4 

. '  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1229 1230 2117 1835 1574 1319 1358 

N 
NNW. 

NW 
W N W  

W 
w s w  
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

E N'E 
NE 

NNE 

.. .,.........._ . . . . . . . . . . , , . . y.+ '' ""' "... ,.:::::g5@-J # 
9 .2E-05 
9.4E-05 
1.OE-04 
1 .6E-04 
1.7E-04 
9.4E-05 
8.OE-05 
9.5E-05 
1.8E-04 
2.9E-04 
3 .1E-04 
3.8E-04 
3.8E-04 
3.3E-04 
2.1E-04 

: ... :e.:. .... . . ...... . . 1 .4E-04 8"':pE,'::::LO'&J 
9.4E-05 
1.OE-04 
1.6E-04 
1.7E-04 
9.4E-05 
8.OE-05 
9.5E-05 
1.8E-04 
2.9E-04 
3.1E-04 
3.8E- 04 
3.8E-04 
3.3E-04 
2.1E-04 

_. ............. ......................... . 
', ,.:*::, 2:. :.:.z;:.: ..._.. 

6 .9E-05 
4.5E-05 
, ,:::: "'$:@=as C. . ... 

5 .1E-05 
8 .1E-05 
7 3 E - 0 5  
4.4E-05 
3.9E-05 
4.8E-05 
9.8E-05 
1.6E-04 
1.7E-04 
1.9E-.04 
1.9E-04 
1.6E-04 
9.9E-05 

$$,+ ...... ... .................... 
A......... r... ... ..,.... . ............... 

8.5E-05 
5.5E-05 
5.7E-05 

9.8E-05 
9.3E-05 
5.4E-05 
4.8E-05 
5.8E-05 
1.2E-04 
1.9E- 04 
2.OE-04 
2.4E- 04 
2.3E-04 
2 .  O E -  04 
1.2E-04 

~ ~ ~ ~ ~ : ~ ~ - ~ p  
...... % ..... .. . . .__.._.. 

1.OE-04 
6.8E-05 
6.9E-05 

1 .2E-04 
1.2E-04 
.6.7E-05 
5.9E-05 
7.1E-05 
1.4E-04 
2.3E-04 
2.4E-04 
2.9E-04 
2.8E-04 
2.4E-04 
1.5E-04 

~~~~~-~~ 
:.......,::.. ... .... .... .... .... 

1 .3E-04 
8.5E-05 
8.7E-05 
9.3E-05 
i... 1.5E-04 i... ..... .....\ ...A :.:...... /.... 
F$q@k@$ 
.. ..;*::.. , ... . .;%:. : .;:., .: 
8 .5E-05 
7.4E-05 
8.7E-05 
1.7E-04 
2.7E-04 
2.9E-04 
3.5E-04 
3.5E-04 
3.OE-04 
1.9E-04 

1.2E-04 
8 .2E-05 
8.4E-05 
9.OE-05 
1.4E-04 
~~~-~~ 1.4E-04 

7.1E-05 
8.4E-05 
1.7E-04 

2.8E-04 
3.4E-04 
3.4E-04 
2 .9E-04 
1 .8E-04 

- 0  . ..... . . . . . . . . . . .I.. . . . ... . . . 

2.7E-'04 

D i s t a n c e  ( m )  

D i  r e c t i  on 1386 1413 1513 1496 1432 1266 1240 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1.2E-04 
8.OE-05 
8 .1E-05 
8 .8E-05 
1.4E-04 
:7. 1.4E-04 ...gr .," ,;.... 85 
6.9E-05 
8.2E-05 
1.6E-  04, 
2.6E-04 
2.8E-04 
3.3E-04 
3 .3E-04 
2.8E -04  
1.8E-04 

' .: .... .................................. 

1.2E-04 
7.8E-05 
8.OE-05 
8 .6E-05 
1.4E-04 
1.. 4 E - 04 ..- ......_.._. i.......... ..... .......... 
: ....... 2:: ............. :::..:..::.:.,. 
6.7E-05 
8.1E-05 
1.6E-04 
2.6E-04 
2.7E-04 
3.2E-04 
3.2E-04 
2.8E- 04 
1.7E-04 

l . l E - 0 4  
7.1E-05 
7.3E-05 
7.9E-05 
1.3E-04 
; .. 1 .2E-04 (.... ..,. . . . . . . . . . . . . . . . 8 i i i i i i i ~ ~ ~ ~ ~  
j _. .:; .... : ........................ 
6 .2E-05 
7.4E-05 
1.5E-04 
2 .4E-04 
2.5E-04 
3.OE-04 
2.9E-04 
2 .5E-04 
1 .6E-04 

l . l E - 0 4  
7 .2E-05 
7 .4  E - 0'5 
8.OE-05 
1 .3E-04 
1.3E-04 
7.2E-05 

7.5E-05 
1.5E-04 
2 .4E-04 .  
2 .6E-04 
3.OE-04 
3.OE-04 
2.6E-04 
1.6E-04 

@pfl@ 
..... *;.::.< .... :;::.:..:,'.. 

1 .2E-04 
7.7E-05 
7.8E-05 
8.5E-05 
1.4E-04 
1.3E-04 
7.6E-05 

7.9E-05 
1.6E-04 
2.5E-04 
2.7E-04 
3.2E-04 
3 .2E-04 
2.7E-04 
1 .7E-04 

gq$gqj$ .... -. . . 
.... .,::E ........... :.E .... : .... : 

1 .4E-04 
8 .9E-05 
9.1E-05 
9.7E-05 
1.6E-04 
1.6E-04 
9.OE-05 
7.7E-05 :y ....\........... .......... 
: :&E:$@%J 
1.8E-04 
2.8E-04 
3.OE-04 
3 .7E-04 
3 .7E-04 
3.2E-04 
2.OE-04 

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

1 .4E-04 
9.1E-05 
9.3E-05 
1. OE- 04  
1.6E-04 
1.6E-04 
9 .3E-05 
7.9E-05 ~ ~ ' ~ ~ - B i ~  
1.8E-04 
2.9E-04 
3.1E-04 
3 .7E-04 
3.8E-04 
3.3E-04 
2.1E-04 

. . . . . . . . . . . . . . . . . . . _.\.. 

..... $:?.:A ...A .... ... . . . 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Rad ionuc l  i d e s  and Pathways)  

. .  

D i s t a n c e  ( m )  

D i r e c t i o n  1752 1203 871  854 1428 1485 

N 
NNW 

NW 
WNW 

' W  
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
EN E 

N E  
NNE 

9.OE-05 
5.9E-05 
6.OE-05 
6.6E-05 
1.OE-04 
1 .OE-04 
5.8E-05 
5.1E-05 
:r 6 .2E-05 

2.OE-04 
2.1E-04 
2.5E-04 
2 .4E-04 
2.1E-04 
1.3E-04 

i: .. ".. ::g;,gg! g . . . . . . .  

1 .4E-04 
9.5E-05 
9.7E-05 
1.OE-04 
1 - 7 E - 0 4  
1.7E-04 
9.6E-05 
8.2E-05 
9.7E-05 

3 .OE-04 
3.2E-04 
3.9E-04 
3.9E-04 
3.4E-04 
2.1E-04 

..................................... :.:.... 
................... ~~~:~~~~ .. *.: 

2.1E-04 
1.4E-04 
1.4E-04 
1.4E-04 
2.3E-04 
2.7E-04 
I .  5E-04 
1.2E-04 
1.4E-04 
2.5E-04 
3.8E-04 

5.3E- 04 
5.6E-04 
4.9E-04 
3.2E-04 

~B~~~~ 
:. .... b. ...................... 

2 .1E-04 
1 .4E-04 
1.4E-04 
1.5E-04 
2.4E-04 
2 .8E-04 
1.5E-04 
1.2E-04 
1.4E-04 
2.5E-04 
3.8E-04 ~ii 
... .k .................... 
5.3E-04 
5.8E-04 
5.OE-04 
3 .2E-04 

1.2E-04 
7.7E-05 
7.8E-05 
8.5E-05 
1.4E-04 
1 .3E-04 
7.7E-05 
6.6E-05 
8.OE-05 
1.6E-04 
2.5E- 04 
2.7E-04 
3.2E-04 :w 3.2E-04 .:. . .;.:.:.:i...:....( 

1.7E- 04 
: ...... .<@@g$j& ..................... 

1 .1E-04 
7.3E-05 
7 .5E-05 
8 .1E-05 
1.3E-04 
1 .3E-04 
7.3E-05 

.6.3E- 05  
7.6E-05 
1 .5E-04 
2.4E- 04 
2.6E-04 
3.1E-04 
3.OE-04 
'pgp" .......... 2 .6E-04 @& 

:: _.. *.:. .. .:.s ..... :._ ,:=>. .. ;.:...; 
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INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Radionucl  i d e s  and Pathways) 

D is tance  ( m )  

D i  r e c t i  on 1229 1230 2117 1835 1574 1319 1358 

N 1.8E-09 
NNW 1 .2E-09 

NW 1.2E-09 
W N W  1 .3E-09 

W 2 .1E-09 
wsw 2.1E-09 

sw 1 .2E-09 
ssw 1.OE-09 

S 1 .2E-09 
SSE 2.4E-09 

SE 3 .8E-09 
ESE 4.OE-09 

E 4 .9E-09 
ENE 4.9E-09 

N E  4.3E-09 
NNE 2.7E-09 

1.8E-09 
1.2E-09 
1.2E-09 
1 .3E-09 
2.1E-09 
2 .1E-09 
1 .2E-09 
1.OE-09 
1.2E-09 
2.4E-09 
3.8E-09 
4.OE-09 
4.9E-09 
4.9E-09 
4.3E-09 
2.7E-09 

8.8E- 10 
5.7E- 10 
5.8E- 10 
6 .5E-10 
,1.OE-09 
9.6E-10 
5.5E- 10 
4.9E- 10 
6. O E -  10 
1.2E-09 
2.OE-09 
2.2E- 09 
2.5E-09 
2.4E-09 
2.1E-09 
1.3E-09 

~~ 

1.1E-09 
7 .OE-10 
7.1E-10 
7.9E-10 
1.3E-09 
1 .2E-09 
6.8E- 10 
6 .  O E -  10 
7.4E- 10 
1.5E-09 
2.5E-09 
2.6E-09 
3.OE-09 
2.9E-09 
2 .5E-09 
1.6E-09 

1.3E-09 
8.6E-  10 
8 .8E-10 
9.6E- 10 
1.5E-09 
1 .5E-09 
8.5E-10 
7.4E- 10 
9. O E -  10 
1.8E-09 
2.9E-09 
3.1E-09 
3.7E-09 
3.6E-09 
3.1E-0.9 . 
1 .9E-09 

1.7E-09 1.6E-09 
1.1E-09 1 .OE-09 
l . l E - 0 9  l . l E - 0 9  
1.2E-09 1 . l E - 0 9  
1.9E-09 1 .8E-09 
1.9E-09 1.9E-09 
l . l E - 0 9  1.OE-09 
9.3E-10 9.OE-10 
l . l E - 0 9  l . l E - 0 9  
2.2E-09 2.1E-09 
3.5E-09 3 .4E-09 
3.7E-09 3.6E-09 
4.5E-09 4.4E-09 
4.5E109 4.4E-09 
3.9E-09 3.8E-09 
2.4E-09 2.4E-09 

D i s t a n c e  ( m )  
. .  

D i  r e c t i  on 1386 1413 1513 1496 . 1432 1266 1240 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

1 .6E-09 
1.OE-09 
1.OE-09 
1 .1E-09 
1 .8E-09 
1.8E-09 
1.OE-09 
8.8E-  10 
l . l E - 0 9  
2 .1E-09 
3 .4E-09 
3.6E-09 
4 .3E-09 
4.2E- 09 
3.7E-09 
2 .3E-09 

1.5E-09 
9.9E-10 
1.OE-09 
1 .1E-09 
1 .8E-09 
1.8E-09 
9 .9E-10 
8 .5E-  10 
1.OE-09 
2 .1E-09 
3.3E-09 
3 .5E-09 
4.2E-09 
4 .1E-09 
3 .6E-09 
2 .2E-09 

1.4E-09 
9.1E-10 
9.3E-10 
1.OE-09 
1.6E-09 
1.6E-09 
9.OE-10 
7.8E-10 
9.4E-10 
1.9E-09 
3.1E-09 
3.3E-09 
3.9E- 09 
3 .8E-09 
3 .3E-09 
2.OE-09 

1.4E-09 
9.2E- 10 
9.4E- 10 
1.OE-09 
1 .6E-09 
1.6E-09 
9 .1E-10 
7.9E- 10 
9 .6E-10 
1.9E-09 
3 .1E-09 
3.3E-09 
3 .9E-09 
3.9E-09 
3.3E-09 
2 .1E-09 

1 .5E-09 1.7E-09 
9.7E-10 l . l E - 0 9  
1.OE-09 1.2E-09 
l . l E - 0 9  1.2E-09 
1.7E-09 2.OE-09 
1 .7E-09 2.1E-09 

8 .4E-10 9.8E-10 
1.OE-09 1 .2E-09 
2.OE-09 2.3E-09 
3 .3E-09 3.7E-09 
3.5E-09 3.9E-09 
4.1E-09 4.7E-09 
4.1E-09 4.7E-09 
3 .5E-09 4.1E-09 
2.2E-09 2.6E-09 

9 . 7 ~ - i o  i . i ~ - 0 9  

1.8E-09 
1.2E-09 
1.2E-09 
1.3E-09 
2.1E-09 
2.1E-09 
1.2E-09 
1.OE-09 
1 .2E-09 
2.4E-09 
3.7E-09 
4.OE-09 
4.8E-09 
4.9E-09 
4.2E-09 
2.6E-09 
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INDIVIDUAL LIFETIME RISK (dea ths )  
(All Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 8 

D i s t a n c e  (m) 

Di r e c t i  on 1752 1203 871 854 1428 1485 

e 

N l.lE-09 1.9E-09 2.7E-09 2.7E-09 1.5E-09 1.4E-09 
NNW 7.5E-I0 1.2E-09 1.8E-09 1.8E-09 9.8E-10 9.3E-10 
NW 

WNW 
W 

wsw 
sw 
S 

SSE 
SE 
ESE 

E 
ENE 
N E  

NNE 

ssw 

7.6E-10 
8.4E- 10 
1.3E-09 
1.3E-09 
7.3E- 10 
6.4E-IO 
7.8E- 10 
1.6E-09 
2.6E-09 
2.8E-09 
,3.2E-09 

2.7E-09 
1.7E-09 

3.1E~09 

1.2E-09 
1.3E-09 
2.1E-09 
2.2E-09 
1.2E-09 
1.OE-09 
1.2E-09 
2.4E-09 
3.8E-09 
4.1E-09 
5,.OE-09 
5.OE-09 
4.4E-09 
2.7E-09 

1.8E-09 
1.8E-09 
3.OE-09 
3.5E-09 
1.9E-09 
1.6E-09 
1.8E-09 
3.2E-09 
4.9E-09 
5.2E-09 
6.8E-09 
7.3E-09 
6.4E-09 
4.1E-09 

1.8E-09 
1.9E-09 
3.1E-09 
3.6E-09 
1.9E-09 
1.6E-09 
1.8E-09 
3.2E-09 
4.9E-09 
5.2E-09 
6.9E -09 
7.4E-09 
6.5E-09 
4.2E-09 

1 .OE-09 
l.lE-09 
1.7E-09 
1.7E-09 
9.8E- 10 
8.4E- 10 
1 .OE-09 
2.OE-09 
3.3E-09 
3.5E-09 
4.1E-09 
4.1E-09 
3.5E-09 
2.2E-09 

9.5E- 10 
1.OE-09 
1.7E-09 
1.6E-09 
9.2E-10 
8.OE-10 
9.7E-10 
1.9E-09 
3.1E-09 
3.3E-09 
3.9E-09 
3.9E-09 
3.4E-09 
2.1E-09 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l .  Assessment  
Apr  16, 1998 12:09 am 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

4 .05E-04 

A t  T h i s  . L o c a t i o n :  1163 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  6 - . S t a c k  E m i s s i o n s  [ G Z ]  

D a t a s e t  Name: 97-Z022-VENT-G2 
D a t a s e t  Date :  Apr  16, 1998 12:07 am 

Wind F i l e :  WNDFILES\97STAR.WND 
1 



Apr 16. 1998 12:09 am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1163 Meters  East N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.24E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi V a l  e n t  

Organ ' (mrem/y) . 

GONADS 7.71E-07 
BREAST 8.71E-07 
R M A R  4.40E- 0 5  
LUNGS . 3.14E-03 
THYROID 7.53 E - 07 
ENDOST 5.72E-04 
RMNDR 1.88E-05 

EFFEC . 4.05E-04 



Apr 16, 1998 12:09 am 
a 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source Source  Source  
#1 #2 #3 TOTAL 

N u c l i d e  C l a s s  S i z e  C i /y  Ci /y  C i /y  C i  /y 

U - 234 
U-235 
U-'236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 0.30 
Y 1.00 
Y 1 :oo 
Y 0.30 
W - 0.30 
W 0.30 
Y 0.30 
Y 0.30 
Y 0.30 
Y 0.30 

1.8E-07 1.8E-07 1.7E-07 5 .4E-07 
9.6E-09 9.6E-09 9.2E-09 2 .8E-08 
7.OE-09 7.OE-09 6.8E-09 2.1E-08 
2.OE-07 2.OE-07 1.9E-07 6.OE-07 
1.3E-10 1.3E-10 1.2E-10 3 .8E-10 
5.1E-IO 5.1E-10 5.OE-10 1.5E-09 
5.4E-09 5.4E-09 5.2E-09 1.6E-08 
1.6E-08 1.6E-08 1.5E-08 4.7E-08 
8.5E-.10 8.5E-10 .8.2E-10 2.5E-09 
8.OE-07 8.OE-07 7.7E-07 2.4E-06 

SITE INFORMATION 

Tempera ture :  . 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng  He i  g h t  : 950 m 

SY NOPS I S 
Page 2 



Apr 1 6 ,  1998  12:09  am 

SOURCE INFORMATION 

Source  Number: 1 2 3 

S t a c k  H e i g h t  ( m ) :  8 . 0 0  8 . 0 0  1 .00  
D i a m e t e r  ( m ) :  0.30  0 .30  0.15 

Plume R i s e  
Momentum (m/sl: 9.44E-01 9 .44E-01  2.59E+01 
( E x i t  Vel o c i  t y  1 

AGRICULTURAL DATA 

Vegetab l  e 

F r a c t i o n  Home Produced:  .O. 700 
F r a c t i o n  From Assessment Area:  0.300 

F r a c t i o n  I m p o r t e d :  0.000 

Food A r r a y s  were n o t  genera ted  f o r  
D e f a u l t  V a l  ues used. 

S Y N O P S I S  
Page 3 

M i l k  Meat 

0 .399  0 .442  
0 .601  0 .558  
0 .000  0.000 

t h i s  r u n .  

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1163 1595  2340 1543 2221 2630 2078 1707 1258 1950 
2017 1781 2690 1864 2115 2209 2168 2164 2196 1616 



Vers. i  on 1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T . S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  16 ,  ' 1 9 9 8  12:09 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

'Source  C a t e g o r y :  REMEDIAT1,ON SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  6 - Stack,Emissions [GZ] 

D a t a s e t  Name: 97-ZO22-VENT-GZ 
D a t a s e t  Date:  A p r  16, 1998 12:07 am 

Wi,nd F i l e :  WNDFI LES\97STAR.WND 



Apr 16, 1998 12:09 am 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel  e c t e d  
I n d i  v i  d u a l  

(mrem/y)  

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

7.71E-07 
8.71E-07 
4.40E-05 
3.14E-03 
7.53E-07 
5.72E-04 
1.88E-05 

4.05E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Se l  e c t e d  
I n d i  v i  d u a l  

Pathway (mrem/y) 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

1.32E-05 
3.92 E -  04 
1.93E- 11 
1.42E-07 
4.05E-04 
1.42E-07 

4.05E-04 

SUMMARY 
Page 1 



Apr 16, 1998 12:09 a m  

N U C L I D E  EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

Nucl i d e  (mrem/y) ’ 

U - 234 
U-235 
U-236 
U-238 
RA-226 
R A -  228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

, 1.78E-04 
5.29E-06 
3.87E- 06 
1.77E-04 
1.28E-08 
1.86E-08 
9.91E-06 
2.84E- 05 
2.20E-06 

* 3.29E-07 

SUMMARY 
Page 2 

TOTAL 4.05E-04 



Apr 1 6 ,  1 9 9 8  12 :09  am 

C 

C a n c e r  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

TOTAL 

SUMMARY 
Page 3 

ICER RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

4 . 1 4 E - 1 1  
2 . 7 4 E - 1 1  
1 . 6 9 E - 1 3  
1.89E- 12  
5 .13E-09  
1.28E- 12 
3.29E- 12 
1 .83E-  12 
7.50E-13 
3 . 8 9 E - 1 1  
9.17E- 1 3  

5.24E-09 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pa thway  F a t a l  Cancer  R i s k  

INGESTION 7.00E- 11 
INHALATION 5: 17E-09  
A I R  IMMERSION 4.30E- 16 
GROUND SURFACE 3.27E- 12 
INTERNAL 5 .24E-09  
EXTERNAL 3 .27E-12  

TOTAL 5.24E- 09  



A p r  16. 1998 12:09 am 
a 

Nuc l  i d e  

U - 234 
U-235 
U - 236 
U - 238 
RA - 226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH-234 

TOTAL 

P 47 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

2.33E-09 
6.94E-11 
4.98E-11 
2.33E-09 
2.09E- 13 
2.20E- 1.3 
2.  O O E -  10 
2.38E-10 
1.25E- 11 
1.34E- 11 

5.24E - 09 

8 



Apr  16 ,  1998 12:09 am SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionucl ides and Pathways) 

D is tance  ( m )  

D i r e c t i o n  1163 1595 2340 1543 2221 2630 2078 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
, NNE 

.g::: ............................... ;; .;:::$,g:g@g 
9.8E-05 
1 .OE-04 
1 .1E-04 
1 .7E-04 
3.8E-04 
1.OE-04 
8 .5E-05 
1.OE-04 
1 .9E-04 
3.1E-04 
3.2E- 04 
4.OE-04 
4 .1E-04 
3.5E-04 
2.2E-04 

.... ::E::.. ..... .,..__ ... ................... 1.OE-04 ~ ............ @q.ypqjS 
6.7E-05 
7.3E-05 
1.2E-04 
1.1E-04 
6.5E-05 
5.7E-05 
6.9E-05 
1.4E-04 
2 .2E-04 
2.4E- 04 
2.8E-04 
2 .7E-04 
2.4E-04 
1 .5E-04 

.......... 
,,j;.j. , ..+: , ,. ................ ::.:.. ........ 

5.9E-05 
3.9E-05 
4.OE-05 

7.OE-05 
.6.4E -05  
3.7E-05 
3.3E-05 
4.1E-05 
8.5E-05 
1.4E-04 
1.5E-04 
1.7E- 94 
1.6E-04 
1.4E-04 
8.5E-05 

....................... ~ ~ ; . ~ ~ - ; ~ ~  

.... .x::.:...:.. ........... 

1.1E-04 
6 .9E-05 
7.OE-05 
7.6E-05 
1.2E-04 
1.2E-04 
6.8E-05 
5.9E-05 
7.2E-05 
1.4E-04 
2.3E-04 
2.5E-04 

~~~~~~~~ 

...................... 
2.9E-04 
2.5E-04 
1.5E-04 

6.4E-05 
4.2E-05 
4.3E- 05 
4.7E-05 
7.5E-05 
6.9E-05 
4.OE-05 
3 .6E-05 
4 .4E-05 
9 .1E-05 
1.5E - 04 
1.6E-04 
1 .8E-04 
:$.!%$E;g@Jj 
1.5E- Q4 
9 .2E-05 

.................................... :.: ...; 

:. .4*.::. ............. 

5.OE-05 
3 .3E-05 
3 .3E-05 
3.7E-05 ........ ....). 
~ ~ g $ $ j ~  . .:.: 

5 .3E-05 
3.1E-05 
2.8E-05 
3.5E-05 
7.2E-05 
1.2E-04 
1.2E-04 
1.4E-04 
1.3E-04 
1 .2E-04 
7.1E-05 

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

7.OE-05 
4.6E - 0 5  
4.7E-05 
5.2E-05 
8.2E-05 
7.7E-05 
4.5E-05 
3.9E-05 
4.8E-05 
9, .  9 E - 05 .pep::@$ : .... ::&..i .... z;::.: .. ::;:... 
1 .7E-04 
2.OE-04 
1.9E-04 
1.6E-04 
1.OE-04 

.................... :.:.:+ ......... 

D i s tance  ( m )  

D i  r e c t i  on 1707 1258 1950 2017 1781  2690 1864 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
. ENE 

NE 
N N E  

9.2E-05 
~~~~~ 

.. ..:.t::. ..... c;. : ..: : .. 
6 .2E-05 
6.7E-05 
l . l E - 0 4  
1.OE-04 
5.9E-05 
5.2E-05 
6.3E-05 
1 .3E-04 
2.1E-04 
2.2E-04 
2.6E-04 
2.5E-04 
2.2E-04 
1 .3E-04 

1.4E-04 
8.9E-05 
9.1E-05 
9.7E-05 
1.6E-04 ' 

1.6E-04 
9.OE-05 ' 

7 .7E-05 
9.1E-05 
1.8E-04 
~ ~ : ~ ~ - ~ ~ ~  -.. 

3.OE-04 
3 .7E-04 
3.7E-04 
3 .2E-04 
2. O E -  04 

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

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

7.7E-05 
5.OE-05 
.5.1E-05 
5.6E-05 
9.OE-05 
8.4E-05 
4.9E-05 
4.3E-05 
5.3E-05 
1.1E-04 
1.8E-04 
'pg;T 1.9E-04 
. .  .. .:.:.:.. . ...:&# 
2.1E-04 
1.8E-04 
1.1E-04 

..... :.5;..,.:,,:.: .......... 

7.3E-05 
4.8E-05 
4.9E-05 
5.4E-05 
8.6E-05 
8.OE-05 
4.6E-05 
4.1E-05 
5.OE-05 
1 .OE-04 
1.7E-04 
1.8E-04 
...................... 2 . N - 0 4  

1 .7E-04 
1.1E-04 

: ~ ~ ~ * ~ ~  ,.s:. 
...................... 

~~~~~~ 8 .7E-05 

5.8E- 05 
6.4E-05 
1.OE-04 
9.7E-05 
5.6E-05 
q.9E-05 
6.OE-05 
1.2E-04 
2.OE-04 
2 .1E-04 
2 .4E-04 
2.4E- 04 
2.OE-04 
1 .3E-04 

. .: ........ 2 ...... ........................ 
4 .8E-05 .  
3 .2E-05 
3 .2E-05 
3 .6E-05 $q.@.q 5 
5.2E-05 
3.OE-05 
2 .7E-05 
3.4E-05 
6 .9E-05 
l . l E - 0 4  
1.2E-04 
1 .4E-04 
1 .3E-04 
1 .1E-04 
6.9E-05 

...................... 
: .. ..*:s..:::.. ;.:::::s,. ....... 

8 .2E-05 
5.3E-05 
5.5E-05 ~~~~:~~ 
:.. ..i*:: ...... ,.-:..: ..... 
9.6E-05 
9.OE-05 
5.2E-05 
4.6E-05 
5.6E-05 
l . l E - 0 4  
1 .9E-04 
2. O E -  04 
2.3E-04 
2.2E-04 
1.9E-04.  
1 .2E-04 
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SUMMARY 
Page 6 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  Radionucl  i d e s  and Pathways) 

D is tance  (rn) 

D i r e c t i o n  2115 2209 2168 2164 2196 1616 

N 6 .9  E - 0.5 
4.5E-05 ~~~~-~~ NW :.: ...................... .... x.:. 

W N W  5.1E-05 
W 8.OE-05 

wsw 7 .5E-05 
sw 4 .3E-05 

ssw 3.8E-05 
S 4 .7E-05 

SSE 9.7E-05 
S E  1.6E-04 

ESE 1.7E-04 
E 1 .9E-04 

ENE 1.9E-04 
N E  1.6E-04 

NNE 9.9E-05 

NNW 
6.5E-05 6.6E-05 

7.6E-05 
7.OE-05 
4.1E-05 
3.6E-05 
4.5E-05 
9.2E-.05 
1 S E - 0 4  
1.6E-04 
1.8E-04 
1.7E-04 
1.5E-04 
9.3E-05 

4.9E-05 
7.8E-05 
7 .2E-05 
4 .2E-05 
3.7E-05 
4.6E-05 
9.4E-05 
I .  5E- 04 
1.6E-04 
1.9E-04 
1.8E-04 
1.5E-04 
9.5E-05 

6.6E-05 
4.3E-05 
4.4E-05 
4.9E-05 
.................................... 7.8E'-05 @$zg@s 
:....,:... ..... ,::... ... 
4.2E-05 
3.7E-05 
4.6E-05 
9.4E-05 
J .5E-04 
1 .6E-04 
1.9E-04 
1.8E-04 
1.5E-04 
9.5E-05 

6.5E-05 
4.2E- 05 
4.3E-05 
4.8E-05 
7.6E-05 
:p@;@S; . .:.. 

4 .1E-05 
3.6E-05 
4.5E-05 
9.2E-05 
1.5E-04 
1.6E-04 
1.8E-04 
1.8E-04 
1.5E-04 
9.3E-05 

...................... '.......)'.'.'... ... 

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

9 .9E-05 
6.5E- 05 
6.6E-05 
7 .2E-05 
1 .2E-04  
1 .1E-04  
6 .4E-05 
5.6E-05 
6 .8E-05 
1 .4E-04 
2.2E-04 
2.3E-04 
2.8E-04 
2.7E-04 
2 .3E-04 i I i z ~ ~ ~ ~ ~ ~ l  ...................... 
:. .. .7... ................... 

000669 

. .  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1163 1595 2340 1543 2221 2630 2078 

N 1.9E-09 
NNW 1.3E-09 

NW 1 .3E-09 
W N W  1 .4E-09 

W 2 .2E-09 
wsw 2 .3E-09 

sw 1.3E-09 
ssw 1.1E-09 

S 1 .3E-09 
SSE 2 .5E-09 

SE 4.OE-09 
ESE 4.2E-09 

E 5.2E-09 
ENE 5.2E-09 

NE 4.5E-09 
NNE 2.9E-09 

1 .3E-09 
8.4E-  10 
8.6E-10 
9.4E-10 
1.5E-09 
1 .5E-09 
8 .3E-10 
7.2E- 10 
8.8E- 10 
1 .8E-09 
2.9E-09 
3.1E-09 
3 .6E-09 
3 .5E-09 
3 .1E-09 
1.9E-09 

~~ ~ 

7 .6E-10 
4.9E-10 
5. O E -  10 
5.6E-10 

,8.9E- 10 
8.2E-10 
4 . 7 ~ - 1 0  
4.2E-10 
5.2E- 10 
1.1E-09 
1.8E-09 
1.9E-09 
2.2E- 09 
2.1E-09 
1.8E-09 
1.1E-09 

~ 

1.4E-09 
8.8E-10 
9. OE- 10 
9.8E- 10 
1.6E-09 
1.5E-09 
8 .7E-10 
7.6E-10 
9.2E- 10 
1.9E-09 
3.OE-09 
3.2E-09 
3.8E-09 
3.7E-09 
3.2E-09 
2.OE-09 

8.2E-10 
5.3E- 10 
5.4E-10 
6.OE-10 
9.6E-10 
8.9E-10 
5.1E-10 
4.5E-10 
5.6E- 10  
1 .2E-09 
1.9E-09 
2.OE-09 
2.3E-09 
2.2E-,09 
1 .9E-09 
1.2E-09 

~ 

6 .4E-10 9.OE-10 
4.1E-10 5.8E-10 
4.2E-10 5.9E-10 
4.7E-10 6.6E-10 
7.5E-10 l . l E - 0 9  
6.8E-10 9.8E-10 
3 .9E-10 5.6E-10 
3.5E-10 5.OE-10 
4.4E-10 6.1E-10 
9.2E-10 1.3E-09 
1.5E-09 2.1E-09 
1.6E-09 2.2E-09 
1.8E-09 2.6E-09 
1.7E-09 2.4E-09 
1.5E-09 2.1E-09 
9.1E-10 1.3E-09 

D i s t a n c e  (m) 

D i  r e c t i  on 1707 1258 1950 2017 . 1781  2690 1864 

N 1.2E-09 
NNW 7.7E-10 

NW 7.9E-10 
W N W  8 .6E-10 

W 1 .4E-09 
wsw 1.3E-09 

sw 7.5E-10 
ssw 6.6E-10 

s 8 .1E-10 
SSE 1 .7E-09 

SE 2 .7E-09 
ESE 2 .8E-09 

E 3 .3E-09 
ENE 3.2E-09 

NE * 2 .8E-09 
NNE 1 .7E-09 

1.8E-09 
1.1E-09 
1.2E-09 
1.2E-09 
2.OE-09 
2.1E-09 
1.2E-09 
9.9E-10 
1.2E- 09 
2.3E-09 
3.7E-09 
3 .9E-09 
4.8E-09 
4.8E-09 
4 .1E-09 
2 .6E-09 

9.8E- 10 
6.4E-10 
6.5E-10 
7.2E-10 
1.2E-09 
1.1E-09 
6.2E- 10 
5.4E-10 
6.7E-10 
1.4E-09 
2.3E-09 
2.4E-09 
2.8E-09 
2.7E-09 
2.3E-09 
1.4E-09 

9.4E-10 
6.1E-10 
6.2E-10 
6.9E-10 
1.1E-09 
1.OE-09 
5.9E-10 
5.2E-10 
6.4E-10 
1.3E-09 
2.2E-09 
2.3E-09 
2.7E-09 
2.6E-09 
2.2E-09 
1 .4E-09 

1.1E-09 
7.2E- 10 
7.4E-10 
8.1E-10 
1.3E-09 
1.2E-09 

6.2E-10 
7.6E-10 
1 .6E-09 
2.5E-09 
2 .7E-09 
3.l.E-09 
3 .1E-09 
2.6E-09 
1.6E-09 

7. i ~ - i o  

6.1E-10 
4.OE-10 
4.OE-10 
4.5E-10 
7.2E-10 
6.6E-10 
3.8E-10 
3 .4E-10 
4.2E-10 
8.9E-10 
1 .5E-09 
1 .5E-09 
1.8E-09 
1 .7E-09 
1 .4E-09 
8 .8E-10 

~~ 

1.1E-09 
6.8E-10 
6.9E- 10 
7.7E- 10 
1.2E-09 
1.2E-09 
6.6E-10 
5.8E-10 
7.2E- 10 
1.5E-09 
2.4E-09 
2.6E-09 
3.OE-09 
2.9E-09 
2.5E-09 
1.5E-09 



Apr 16, 1998 12:09 am 

INDIVIDUAL LIFETIME RISK (deaths) 
(A1 1 Radionucl ides and Pathways) 

SUMMARY 
Page 8 

Di recti on 2115 2209 2168 2164 2196 1616 

N 8.8E-10 8.3E-10 8.5E-10 8.5E-10 8.3E-10 1.3E-09 I 

NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
ss E 
SE 

ESE 
E 

ENE 
NE 

N N E  

5.7E-10 
5.8E-10 
6.4E-10 
1.OE-09 
9'.5E-10 
5.5E-10 
4.8E-10 
6.OE-10 
1.2E-09 
2.OE-09 
2.2E-09 
,2.5E-09 

2.1E-09 
1.3E-09 

2.4E-09 

5.3E- 10 
5.4E-10 
6.OE-10 
9.7E-10 
8.9E-10 
5.2E-10 
4.6E-10 
5.6E-10 
1.2E-09 
1.9E-09 
2.OE-09 
2 .. 3 E - 09 
2.2E-09 
1.9E-09 
1.2E-09 

5.5E-10 
5.6E- 10 
6.2E-10 
9.9E-10 
9.2E-10 
5.3E-10 
4.7E-10 
5.8E-10 
1.2E-09 
2.OE-09 
2.1E-.09 
2.4E-09 
2.3E-09 
2.OE-09 
1.2E-09 

5.5E-10 
5.6E- 10 
6.2E-10 
1 .OE-09 
9.2E- 10 
5.3E- 10 
4.7E- 10 
5.8E- 10 
1.2E-09 
2.OE-09 
2.1E-09 
2.4E-09 
2.3E-09 
2.OE-09 
1.2E-09 

5.4E-10 
5.5E-10 
6.1E-10 
9.7E- 10 
9.OE-10 
5.2E- 10 
4.6E-10 
5.7E-10 
1.2E-09 
1.9E-09 
2.1E-09 
2.4E-09 
2.3E-09 
1.9E-09 
1.2E-09 

8.3E- 10 
8.5E-10 
9.2E-10 
1.5E-09 
1.4E-09 
8.2E-10 
7.1E-10 
8.6E-10 
1.8E-09 
2.9E-09 
3.OE-09 
3.6E-09 
3.5E-09 
3.OE-09 
1.9E-09 
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Non-Radon.  I n d i v i d u a l  Assessment  
Apr  7, 1998 3:45 prn 
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E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

4 .36E-05 

A t  T h i s  L o c a t i o n :  969 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
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O a t a s e t  Name: 97-P239-G1 
D a t a s e t  Date:  A p r  7, 1998 12:24 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr 7 ,  1 9 9 8  3:45 pm SYNOPSIS 
Page' 1 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  969 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  5 .68E-10  

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
E q u i  Va l  e n t  

Organ  (mrem/y)  . 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1 . 4 7 E - 0 7  
1 .67E-07  
3 .59E-06  
3 . 3 7 E - 0 4  
1 .43E-07  
4 .97E-05  
4.05E-06 

4 .36E-05  



A p r  7,  1998 3:45 pm 
a 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1977 

So.urce 
#1 TOTAL . 

N u c l i d e  C l a s s  S i z e  C i / y  C i  /y 

U-234 Y 1.00 1.4E-07 1.4E-07 
u - 2 3 5  Y 1.00 7.7E-09 7.7E-09 
U-'236 Y 1.00 5.3E-09 5 .3E-09 
U-238 Y 1 .00 .1.9E-07 1 .9E-07 
RA-226 W * 1.00 1.3E-10 1.3E-10 
RA - 228 W 1.00 5.2E-10 5.2E-10 
TH - 228 Y 1.00 5.5E-09 5.5E-09 
TH-230 Y 1.00 3.8E-10 3.8E-10 
TH - 232 Y 1.00 8 .6E-10 8 .6E-10 
TH-234 Y 1.00 8.OE-07 8.OE-07 

SITE INFORMATION 

T e m p e r a t u r e  : 11 d e g r e e s  C 
P r e c i  p i  t a t  i on : 102 cm/y 
M i  x i  ng H e i g h t :  950 m 

a 

S Y N O P S I S  
Page 2 



Apr  7. 1998 3 : 4 5  pm 

SOURCE INFORMATION 

Source  Number: 

S t a c k  H e i g h t  ( m ) :  
D iamete r  ( m ) :  

Plume R i s e  
Momentum ( m / s ) :  
( E x i t  V e l o c i t y )  

1 

13.72 
0.25 

1.12E+01 

AGR I CU LTU RA L DATA 

Vege tab le  

F r a c t i o n  Home Produced:  , .0 .700 
F r a c t i o n  f rom Assessment Area:  .0.300 

F r a c t i o n  Impor ted :  0 .000 

1252 
1308 

M i l k  Meat 

0.399 0.442 
0 . 6 0 1  0 .558 
0.000 0.000 

food  A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Val ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1207 1926 1 5 6 1  1265 969 1070 1137 1171 
1318 1238 1236 1850 1382 1190 1186 1 7 3 1  

S Y N O P S I S  
Page 3 

1312 
1695 
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7400 WILLEY ROAD 
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S t a t e :  OH Z i p :  45253-8704 

Source C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1977 ' 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
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Wind F i l e :  WNDFILES\97STAR.WND 



~ 

c . A p r  7 ,  1 9 9 8  3 : 4 5  prn 

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l  e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 .47E-07  
1 .67E-07  
3.59E- 06 
3 . 3 7 E - 0 4  
1.43E - 0 7  
4 . 9 7 E - 0 5  
4 .05E-06  ' 

EFFEC 4 .36E-05  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrern/y I 

INGESTION . 2 .89E- 06  
I NHA LATI  ON 4 .07E-05  
A I R  I M M E R S I O N  4.07E- 12 
GROUND SURFACE 2.88E-08 
INTERNAL 4 .36E-05  
EXTERNAL 2.88E-08 

TOTAL 4 .36E-05  

SUMMARY 
Page 1 



Apr 7, 1998 3:45 pm 0 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i de 

Selected 
I n d  i v i  d u a l  

(mrem/y) 

U - 234 
U-235 
U-236 
U - 238 
RA - 226 
R A  - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

1.85E-05 
9.45E-07 
6.42E-07 
2.18E-05 
2.39E-09 
3.91E- 09 
1 .27E-06 
8 .91E-08 
2.86E-07 

* 6 .47E-08 

TOTAL 4.36E-05 

1470 

SUMMARY 
Page 2 



A p r  7 ,  1 9 9 8  3:45 pm 

C A N C E R  R I S K  SUMMARY 

C a n c e r  

S e l  e c t e d  I nd i v i  d-ual  
T o t a l  L i f e t i m e  

F a t a l  Cancer  . R i s k  

' LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

4.03E- 1 2  
2.64E-12 
3.29E- 1 4  
3.74E- 1 3  
5.51E- 10 
2 .57E-  1 3  
7.49E- 13 
2 . 3 3 E - 1 3  
1 .45E-  1 3  
8.46E- 1 2  
1 .77E-  13 

TOTAL. 5.68E- 10 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  C a n c e r  R i s k  

I NGEST I ON 1 .55E-  11 
INHALATION 5.52E-10 
A I R  I M M E R S I O N  9.05E- 17 
GROUND S U R F A C E  6.61E- 13 
INTERNAL 5.68E - 10 
EXTERNAL 6.61E- 13 

TOTAL 5.68E- 10 

:, . 

SUMMARY I 

800679 a 



A p r  7 ,  1998 3 :45  pm 
* 0. 

Nuc l  i d e  

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

2.36E- 10 
1.24E- 11 
8.21E-12 
'2.82 E - 10 
3.03E- 14 
3.89E- 14 
2 .' 5 5 E - 1 1 
7.30E- 13 
1 .61E-12 
1.96E- 1 2  

5.68E-10 

SUMMARY 
Page 4 



A p r  7 .  1998 3:45 pm 

I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i r e c t i o n  1252 1207 1926 1561 1265 969 1070 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

NE 
NNE 

.. . . ....... . ... ... ... (..... ... . . . 

. $ ~ ~ ; : i ~ p q ~  !. . ...* :;.: ..;.. , .>-;:. , ... . ._ 
8 .7E-06 
8 .5E-06 
8.2E- 06 
1 .4E-05 
1 .9E-05 
1.OE-05 
7.9E-06 
8 . 4 E - 0 6  
1 .2E-05 
1 . 7 E - 0 5  
1 .9E-05 
2 .8E-05 
3.2E -05 
2 . 9 E - 0 5  
2.OE-05 

,. .,. ..... (... ... . ... (.,..... ..... ... i ~ * ~ ~ ~ - u ~  .... 

9 .1E-06 
8 .9E-06 
8 .5E-06 
1. 5E'-05 
2.OE-05 
1.1E-05 
8 .3E-06 
8 .8E-06 
1 .3E-05 
1 .8E-05 
2.OE-05 
2.9E-05 
3 .4E-05 
3 .1E-05 
2 . 1 E - 0 5  

7.5E-06 
; .... *::.:;.;;ri:.:,: .... 
5 .1E-06 
5.OE-06 
8 .2E-06 
1.OE-05 
5.8E-06 
4.6E-06 
5.OE-06 
7.8E-06 
1 .1E-05 
1 .2E-05 
1 .7E-05 
1 .9E-05 
1.7E-05 
1 .2E-05 

,@gpyjg ,..... 9 .6E-06 
6.6E-06 @::.:@Eqj. 
,..... ;*:.;,.;.,:.:;;.;..< /.. : 
6 .3E-06 
1.OE-05 
1 .4E-05 
7.7E-06 
6. OE - 06 
6.4E-06 
9.6E-06 
1.4E-05 
1.5E-05 
2.2E-05 
2.5E-05 
2.2E-05 
1.5E-05 

.:. . ...,. :.:,.. ......... . .......__. .. 

1 .2E-05 
8 .6E-06 
8.4E-06 
@$.qp@& 
1.4E-05 
1.9E-05 
1.OE-05 
7.8E-06 
8 .3E-06 
1 .2E-05 
1 .7E-05 
1.9E-05 
2.8E- 05 
3 . 2 E - 0 5  
2 .9E-05 
2.OE-05 

,. . .....,:.. . ... . ........... . . . . . 
, , , ,.t:::. .::.. , ..:.:.:.. ..:.; .... 

1 .7E-05 
1.2E-05 
1 .1E-05 
1 . 1 E - 0 5  
1 .9E-05 . .... ....................... -..: ....... . 
~0~~~~~~ 

1.5E-05 
1 . 1 E - 0 5  
1 .2E-05 
1 . 6 E - 0 5  
2 . 3 E - 0 5 .  
2 .6E-05 
3.8E-05 
4.4E-05 
4.OE-05 
2 .8E-05 

1 .5E-05 
1 .1E-05 
1.OE-05 
9.8E-06 
1 .7E-05 
. 2 .3E-05 . . . . . . . . . . . 

;., :.. , .:, :.:-::. , ..:, .. 
9 .8E-06 
1.OE-05 
1.5E-05 
2 .1E-05 
2 .3E-05 
3 . 4 E - 0 5  
3 .9E-05 
3 .6E-05 
2 .5E-05 

..F$pq$g 
. . . . . . . . . . . . . . . . . . . . . . 

D i s t a n c e  ( r n )  

D i  r e c t i  on 1137 1171 1312 1308 1318 1238 1236 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
ESE 

EN E 
NE 

NNE 

' .  

1 . 4 E - 0 5  
9 .8E-06 
9 . 5 E - 0 6  
9 .1E-06 
1 . 6 E - 0 5  
2 .2E-05 
1 . 2 E - 0 5  
9.OE-O6 
9 .5E-06 
1 .4E-05 
1 .9E-05 
2.1E-05 
3.1E-05 
3 .6E-05 
3 .3E-05 
2 . 3 E - 0 5  

1 .4E-05 
9 .4E-06 
9 .2E-06 
8.8E - 06 
1 .5E-05 
2 .1E-05 
1 . 1 E - 0 5  
8.7E-96 
9 .1E-06 
1 .3E-05 
1 . 9 E - 0 5  
2 . 1 E - 0 5  
3.OE-05 
3 .5E-05 
3 .2E-05 
2 . 2 E - 0 5  

1 .2E-05 1 .2E-05 
8.2E-06 8.2E-06 
8.OE-06 8 .1E-06 
7.7E-06 ' 7 . 8 E - 0 6  
1.3E-05 1.3E-05 
1 .8E-05 1.8E-05 
9.8E-06 9.8E-06 

7.9E-06 7.9E-06 
1 .2E-05 1 .2E-05 
1.6E-05 1 .6E-05 
1.8E-05 1.8E-05 
2.6E-05 2.7E-05 
3.1E-05 3 .1E-05 
2.8E-05 2.8E-05 
1 .9E-05 1 .9E-05 

1 .2E-05 
8.2E-06 
8.OE-06 
7.7E-06 
1 .3E-05 
1 .8E-05 
9.7E-06 
7.4E-06 ;$;;:Tyg,j:;;:Q.G 

i: , .::d: .A :.::-:., .f.. .., 

1 ;2E-05 
1 .6E-05 
1 .8E-05 
2 .6E-05 
3 .1E-05 
2 .8E-05 
1 .9E-05 

1 .3E-05 
8.8E-06 
8 .6E-06 
8 .3E-06 
1 . 4 E - 0 5  
1 .9E-05 
1 .1E-05 

. ... 8 .1E-06 
$/::.: .. . ..., .. .... . . 
...... .<.$@J@g 
1 . 2 E - 0 5  
1 . 7 E - 0 5  
1 .9E-05 
2 3 E - 0 5  
3 .3E-05 
3.OE-05 
2.OE-05 

1 .3E-05 
8 .8E-06 
8 .6E-06 
8 . 3 E - 0 6  
1 . 4 E - 0 5  
1 .9E-05 
1 . 1 E - 0 5  
8 .1E-06 
8 .5E-06 

j: ...:+p,:; >:*;.; ..:.,. , 

1 .7E-05 
1 .9E-05 
2.8E-05 
3 .3E-05 
3.OE-05 
2.OE-05 

.Fyp;@g 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  
~ 

D i r e c t i o n  1850 1382 1190 1186 1 7 3 1  1695'  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

7.9E-06 
5 .4E-06 
5.4E- 06 
5.2E-06 
8 .6E-06 
1 . 1 E - 0 5  
6 .1E-06 
4 . 8 E - 0 6  
5 .2E-06 
8.IE-06 
1.2E-05 
1 .3E-05 
1 .8E-05 
2.OE-05 
1 .8E-05 
1 .2E-05 

1 .1E-05 
7.7E-06 
7 .6E-06 
7.3E-06 
1 .2E-05 
1 . 6 E - 0 5  
9 .1E-06 
7.OE-06 
7.4E-06 
...................... 1 .1E-05 ;:p!;:s:@$@,s, ....... 

1.7E-05 
2.5E-05 
2.9E-05 
2.6E-05 
1 .8E-05 

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

1 .3E-05 
9 .2E-06 
9.OE-06 
8.7E-06 
1 . 5 E - 0 5  
2.OE-05 
1.1E-05 
8 .5E-06 
8 .9E-06 
1 .3E-05 
......... 1 .8E-05 

'3:b E - 05 
3.4E-05 
3.1E-05 
2 .1E-05 

zi"'''' ................... 
:' . l a i i ~ ~ ~ - ~ ~  

1.3E-05 
9.3E-06 
9.OE-06 
8 .7E-06 

2.OE-05 
1.1E-05 
8 .5E-06 
9.OE-06 
1.3E-05 
1.8E-05 

3.OE-05 
3.5E-05 
3 .2E-05 
2 .1E-05 

1 :5E-05 

................... & i : ~ ~ ~ ~ ~ ~ 6 .  

8 .5E-06 
5.9E-06 
5.8E-06 
5 .6E-06 
9 .3E-06 
1 . 2 E - 0 5  
6.7E-06 
5 .3E-06 
5 .6E-06 ' 

8 . 7 E - 0 6  
1.2E-05 
1 .3E-05 
1.9E-05 
.................................... 2 .2E-05 

1.3E-05 
2:;::':. .<:;@E.::; ' '-,Qis ............. 
............. .............. 

8 . 7 E - 0 6  
6.OE-06 
6.OE-06 
5 . 8 E - 0 6  
9 . 5 E - 0 6  
1 . 2 E - 0 5  
6 . 9 E - 0 6  
5.4E-  06 
5 .8E-06 
8 . 9 E - 0 6  
1 . 3 E - 0 5  
1 .4E-05 
2.OE-05 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( m )  
~ ~~ ~ 

D i  r e c t i  on 1252 1207 1926 1 5 6 1  1265 969 1070 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
E N E  

N E  
NNE 

1 . 6 E - 1 0  
l . l E - 1 0  
l . l E - 1 0  
l .OE110 
1 .8E-10 
2.4E-  10 
1 . 3 E - 1 0  
1.OE-10 
1 .1E-10 
1 .6E-10 
2.2E-  10 
2 .5E-10 
3 .6E-10 
4.2E-  10 

'3 .8E-  10 
2 .6E-10 

1 .7E-10 
1.2E-  10 
1.1E-10 
1.1E-10 
1.9.E- 10 
2.6E-  10 
1.4E- 10 
l . l E - 1 0  
1.1E- 10 
1 .6E-10 
2 .3E-10 
2.6E- 10 
3 . 8 E - 1 0  
4 .4E-10 
4.OE-10 
2 .7E-10 

9 .  5 E - 1 1  
6 . 4 E - 1 1  
6.4E- 11 
6.2E- 11 
1 .OE-10 
1 .3E-  10 
7 . 3 E - 1 1  
5 . 7 E - 1 1  
6.2E-  11 
9.9E- 11 
1 . 4 E - 1 0  
1.5E-  10 
2 .2E-10 
2.5E-  10 
2.2E-10 
1 .5E-10 

1.2E-10 
8.4E-  11 
8.3E-13 
7.9E-  11 
1.3E-10 
1 .8E-10 
9.8E- 11 
7.5E- 11 
8 .  O E -  11 
1.2E-10 
1 .7E-10 
1 .9E-10 
2 .8E-10 
3.2E- 10 
2.9E-10 
1 .9E-10 

1.6E- 10 
1.1E-10 
l . l E - 1 0  
1 .DE- 10  
1.8E- 10 
2.4E- 10 
1.3E-10 
9.9E- 11 
3 . l E - 1 0  
1 .6E-10 
2.2E-  10 
2.4E- 10 
3.6E-  10 
4.2E- 10 
3 .8E-10 
2 .6E-10 

2.2E-  10 
1 .5E-10 
1 .5E-10 
1.4E-10 
2.5E-  10 
3.5E-  30 
1.9E-10 
1 .4E-10 
1.5E-10 
2 .1E-10 
3.OE-10 
3.4E-  10 
4.9E-  10 
5 .7E-10 
5 .2E-10 
3.6E-10 

2.OE-10 
1.3E- 10 
1.3E-10 
1 .3E-10 
2.2E- 10 
3.OE-10 
1.7E-  10 
1.2E-10 
1 .3E- IO 
1.9E- 10 
2 .7E-10 
3.OE-10 
4.4E-10 
5.1E-10 
4 .6E-10 
3.2E-10 

D i s t a n c e  ( m )  

D i r e c t i o n  1137 1171 1312 13 0.8 1318 1238 1236 

N 1 .8E-10 1 . 8 E - 1 0  1 .5E-10 
NNW 1 .2E-10 1.2E-10 1.OE-10 

NW 1.2E-10 1 .2E-10 1.OE-10 
W N W  1 .2E-10 l . l E - 1 0  9 . 8 E - 1 1  

W 2.OE-10 1 .9E-10 1 .7E-10 
W S W '  2 .8E-10 2 .7E-10 2.3E-10 

sw 1 .5E-10 1 . 5 E - 1 0  1 .3E-10 
ssw l . l E - 1 0  l . l E - 1 0  9 . 5 E - 1 1  

s 1 .2E-10 1 .2E-10 1.OE-10 
SSE 1 .8E-10 1 .7E-10 1 .5E-10 

SE 2 .5E-10 2 . 4 E - 1 0  2 .1E-10 
E S E  2 .8E-10 2 .7E-10 2.3E-30 

< - E . ;  4..1E-10 3 . 9 E - 1 0  3 .4E-10 
ENE 4 .7E-10 4 .6E-10 4.OE-10 

NE 4 . 3 E - 1 0  4 .2E-10 3 .6E-10 
N N E  2 .9E-10 2.8E-10 2.4E-10 

1.5E- 10 
1. OE- 10 
1.OE-10 
9 . 8 E - 1 1  ' 

1 .7E-  10 
2.3E-  10 
1 .3E-10 
9.5E- 11 
1 .OE-10 
1.5E-10 
2 .1E-10 
2 .3E-10 
3 .4E-  10 
4.OE- 10 
3.6E-  10 
2.4E-10 

1.5E- 10 
1 . O E -  10 
1. OE- 10 
9 . 7 E - 1 1  
1 .7E-10 
2.3 E - 10. 
1 .2E-10 
9 . 4 E - 1 1  
1 .OE-10 
1.5E- 10 
2 .1E-10 
2 .3E-10 
3.4E-10 
4.OE-10 
3.6E-10 
2.4E- 10 

1 .6E-10 
1 .1E-10 
1 .1E-10 
l . l E - 1 0  
.1.8E- 10 
2 .5E-10 
1.4E-10 
1 .OE-10 
l . l E - 1 0  
1 .6E-10 
2.2E-10 
2 .5E-10 
3 .7E-10 
4.3E-10 
3 .9E-10 
2.6E-10 

1.6.E-10 
1.1E- 10 
l . l E - 1 0  
l . l E - 1 0  
1 .8E-10 
2.5E-10 
1 .4E-10 
1 .OE-10 
l . l E - 1 0  
1.6E-10 
2.3E- 10 
2.5E-10 
3 .7E-10 
4.3E- 10 
3.9E- 10 
2.6E-10 
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D i s t a n c e  ( m )  

D i  r e c t i  on 1850 1382 1190 1186 1731 1695 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
ENE 

N E  
NNE 

1 .OE-10 
6 . 8 E - 1 1  
6 . 7 E - 1 1  
6.5E- 11 
l . l E - 1 0  
1.4E-  10 
7.7E- 11 
6.OE-11 
6 . 5 E - 1 1  
1.OE-10 
1.5E-  10 
1 .6E-10 
2 .3E-10 
2.6E- 10 
2.3E-10 
1 .6E-10 

1 . 4 E - 1 0  
9 . 7 E - 1 1  
9 .6E-  11 
9 . 2 E - 1 1  
1 . 6 E - 1 0  
2 . 1 E - 1 0  
1 . 2 E - 1 0  
8 . 8 E - 1 1  
9 . 4 E - 1 1  
1 .4E-10 
2 .OE-10 
2 .2E-10 
3 . 2 E - 1 0  
3 . 7 E - 1 0  
3 . 4 E - 1 0  
2 .3E-10 

1.7E-10 
1.2E-10 
l . l E - 1 0  
l . l E - 1 0  
1.9E-10 
2..6E-10 
1 .4E-10 
l . l E - 1 0  
1 :1E-10 

.1.7E- 10 
2.4E-  10 
2.6E-10 
3.9E: 10 
4 .5E-10 
4.1E-10 
2.8E-10 

1.7E-10 
1.2E- 10 
1 .2E-10 
1.1E-10 
1.9E- 10 
2.6E- 10 
1 .4E-10 
l . l E - 1 0  
l . l E - 1 0  
1 .7E-10 
2 .4E-10 
2.6E- 10 
3.9E-10 
4.5’E - 10 
4.1E-10 
2.8E-10 

l . l E - 1 0  
7 . 3 E - 1 1  
7 .3E-11 
7.OE-11 
1 .2E-10 
1 .6E-10 

. 8 . 4 E - l l  
6 . 5 E - 1 1  
7 . O E - 1 1  
1 .3E-10 
1 .6E-10 
1 .7E-10 
2.5E-10 
2.8E-10 
2.5E-10 
1 .7E-10 

1 . 1 E - 1 0  
7.5E- 11 
7.5E- 11 
7 . 2 E - 1 1  
1 .2E-10 
1.6E-  10 
8 . 7 E - 1 1  
6.7E- 11 
7 . 2 E - 1 1  
1.1E- 10 
1.6E-10 
1.7E-  10 
2.5E-10 
2.9E-10 
2.6E-10 
1.7E-10 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7,  1998 3:46 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

C i - t y :  CINCINNATI , 

7400 WILLEY ROAD 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

~ 

3 .19E-05 

A t  T h i s  L o c a t i o n :  1265 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATI'ON SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  8 O l i v e r  F i l t e r  [G2] 

D a t a s e t  Name: 97-P239-62 
D a t a s e t  D a t e :  A p r  7 , ' 1 9 9 8  12:25 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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M A X I M A L L Y  EXPOSED INDIVIDUAL 

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1’265 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  4 .16E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i  V a l  e n t  

(rnrem/y) 

GONADS 1 .07E-07 
BREAST 1.22E-07 
R M A R  2.61E- 06 
LUNGS 2 .46E-04 

1 .04E-07 
3 . 6 1 E - 0 5  

RMNDR 2.95E - 06 
. .  

THYROID 
ENDOST 

0 

a 
EFFEC 3 .19E-05 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Nuc l  i d e  

U-234 
U - 235. 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Source  
#1 TOTAL 

C l a s s  S i z e  C i / y  C i  /y 

Y 1 .00 1.4E-07 1.4E-07 
Y 1.00 7.7E-09 7.7E-09 
Y 1.00 5 .3E-09 5.3E-09 
Y 1 .00  1 .9E-07 1.9E-07 
W ' 1.00 1 .3E-10 1 .3E-10 
W 1 .00 5.2E-10 5.2E-10 
Y 1 .00 5.5E-09 5 .5E-09 
Y 1.00 3 .8E-10 3 .8E-10 
Y 1 .00 8.6E-10 8 .6E-10 
Y 1 . 0 0  8.OE-07 8.OE-07 

SITE INFORMATION 

T e m p e r a t u r e :  11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng H e i g h t :  950 rn 



A p r  7,  1998 3 : 4 6  pm S Y N O P S I S  
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S o u r c e  Number: 

S t a c k  H e i g h t  ( m ) :  
D i a m e t e r  ( m )  : 

Plume R i s e  
Momentum ( m / s ) :  
( E x i t  Ve l  o c i  t y  1 

SOURCE I NFORMATI ON 

1 

13.72 
0.25 

1.12E+01 

AGRICULTURAL, DATA 

V e g e t a b l e  M i  1 k Meat 
- - 

F r a c t i o n  Home Produced:  0 .700 0.399 0.442 
F r a c t i o n  From Assessment Area:  0 .300 0 . 6 0 1  0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l u e s  used.  

DISTANCES U S E D  FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1265 
2372 

1537 2001 1897 2573 2273 2298 1 6 3 1  1468 2305 
1699 2333 1596 1913 2005 1958 1839 1870 1809 

I '  . 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package. - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T .  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7.  1998 3:46 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 . 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year: 1997 ' 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  8 O l i v e r  F i l t e r  . [GZ] 

D a t a s e t  Name: 9 7 - P 2 3 9 - 6 2  
D a t a s e t  D a t e :  Apr  7 ,  1998 '  1 2 : 2 5  a m  

W i  nd F i 1 e: WNDF I LES\97STAR. WND 

P 470 
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ORGAN D O S E  EQUIVALENT SUMMARY 

Organ  

S e l e c t e d  
I n d  i v i  d u a l  

(mrem/y 1 

GONADS 1 .07E-07  
BREAST 1 .22E-07  
R M A R  2.61E- 06  
LUNGS 2 .46E-04  
THY RO I D 1 .04E-07  
ENDOST 3 . 6 1 E - 0 5  
RMNDR 2 .95E-06  

EFFEC 3 .19E-05  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i  v i  d u a l  

(mrem/y 1 

INGESTION 2 . 1 0 E - 0 6  
I NHA LATI  ON 2 . 9 8 E - 0 5  
A I R  I M M E R S I O N  2 . 9 8 E - 1 2  
GROUND S U R F A C E  2 . 1 2 E - 0 8  
INTERNAL 3 . 1 9 E - 0 5  
EXTERNAL 2 .12E-08  

TOTAL 3 . 1 9 E - 0 5  

SUMMARY 
Page 1 



Apr 7, 1998 3:46 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i de 

S e l e c t e d  
I n d i  v i  dual  

(mrem/y) 

U - 234 
U-235 
U - 236 
U-238 
R A  - 226 
R A  - 228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

1.35E-05 
6 .91E-07 
4.69E-07 
1 .60E-05 
1 .74E-09 
2.85E-09 
9.30E-07 
6.52E-08 
2 .09E-07 
4.72E-08 

3 .19E-05 

SUMMARY 
Page 2 
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Cancer  

C A N C E R  R I S K  SUMMARY 

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 

BOWEL 
L I V E R  
P A N C R E A S  
U R I N A R Y  
OTHER 

STOMACH , 

2 .93E- 12 
1.92E-12 
2.40E- 1 4  
2 .74E-13 
4.03E- 10 
1 .87E-13 
5.45E- 1 3  
1 .71E-13 
1.06E- 13  
6 .14E-12 
1.29E- 1 3  

TOTAL 4 .16E-10 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

INGESTION 
I NHA LATI  ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

SUMMARY 
Page 3 

1 . 1 3 E - 1 1  
4 . 0 4 E - 1 0  
6 .62 E - 1 7. 
4 .88E- 1 3  
4.15E- 10 
4 .88E-13 

TOTAL 4.16E- 10 



A p r  7,  1998 3:46 pm 

NUCLIDE R I S K  SUMMARY 

Se lec ted  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nucl i de F a t a l  Cancer R isk  

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH- 232 
TH - 234 

TOTAL 

1.73E- 10 
9.04E-12 
6. O O E -  1 2  
2.06E- 1 0  
2.22E - 14 
2.83E - 14 
1.86E - 11 
5.34E- 13 
1 .18E-  1 2  
1.43E - 12 

4 .16E-10 

1 4 7 0  

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
(A1 1 Radionucl ides a n d  Pathways) 

Distance ( rn) 

Di r e c t i  on 1265 1537 2001 1897 2573 2273 2298 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
.E N'E 

NE 
NNE 

1.2E-'05 
8 . 4 E - 0 6  
8 .2E-06 
7 . 9 E - 0 6  
1 . 4 E - 0 5  
1 . 8 E - 0 5  
1.OE-05 
7 .7E-06 
8 . 1 E - 0 6  
1 . 2 E - 0 5  
1 . 7 E - 0 5  
1 .9E-05 
2 .8E-05 
3 .2E-05 
2 .9E-05 
~.$qJp:g;~ ..:. . -. . 
................... 
. ..:. ... :...;. .... : .... ................ 

............... .g,?::;pp:::@g: : .......... :-..:. . 

6 . 6 E - 0 6  
6 . 5 E - 0 6  
6 .3E-06 
1 . 1 E - 0 5  
1 . 4 E - 0 5  
7 .7E-06 
6.OE-06 
6 . 4 E - 0 6  
9 . 7 E - 0 6  
1 . 4 E - 0 5  
1 . 5 E - 0 5  
2 . 2 E - 0 5  
2 . 5 E - 0 5  
2 . 3 E - 0 5  
1 . 5 E - 0 5  

. :.::::.: ......... ...................... 7.OEY06 
4.8E-06 
4.8E-06 

7.7E-06 
9 .8E-06 
5 .4E-06 
4 . 3 E - 0 6  
4 . 6 E - 0 6  
7 .4E-06 
1 . 1 E - 0 5  
1 . 2 E - 0 5  
1 . 6 E - 0 5  
1 .8E-05 
1 .6E-05 
1 .1E-05 

~~~~~~~~ 

': . A - :  ................... 

7 .5E-06 
5 .1E-06 
5 .1E-06 
5.OE-06 
8 .2E-06 
1 .1E-05 
5 .8E-06 
4.6E-06 
4 .9E-06 
7 .8E-06 
l . l E - 0 5  
1 .2E-05 g::;:: .'. .'..' . . ...:sE;j"ai5 
2.OE-05 
1 . 7 E - 0 5  
1.2E-05 

..................... 
.... ::e:: ...... ,..z .......... 

5.3E- 06 
3.6E-06 
3 .6E-06 
3.6E-06 
5 .9E-06 
7.OE-06 
3 . 9 E - 0 6  
3 .2E-06 
3 .5E-06 
6.OE-06 
8 . 9 E - 0 6  
9 . 5 E - 0 6  
.... .......................... 1 .3E-05 :p;:;:$Ca;-j 
1.2E-05 
8.OE-06 

:: ...*; .,,,,: ...*. ..... .............................. 

6 . 1 E - 0 6  
4 .1E-06 
4.2E- 06 
4 .1E-06 
@;::FL@:afj . . .  ......... 

8 . 3 E - 0 6  
4 .6E-06 
3 .7E-06 
4 .  O E -  06 
6 .6E-06 
9 .7  E - 06. 
1.OE-05 
1 .4E-05 
1 . 6 E - 0 5  
1 .4E-05 
9.3E-06 

........................ :.:.:... ........ 
,.:.. ... ................................ 

6.OE-06 
4 . 1 E - 0 6  
4 .1E-06 '  
4 . 1 E - 0 6  
6 . 6 E - 0 6  
8 .1E-06 
4 .5E-06 
3 . 6 E - 0 6  
4.OE-06 
6 .6E-06 

1.OE-05 
, 1 . 4 E - 0 5  
1 . 6 E - 0 5  
1 .4E-05 
9 .2E-06 

f@:;:& . .  'p#& 
. . . . . . . . .  -... 
: ..... ::?:; ..... :: ..... :::* ..,..: ..... 

Distance ( m )  

D i  r e c t i  on 1 6 3 1  1468 2305 2372 - 1699 2333 1596 

N 
NNW 

NW 
W N W  

W 
w s w  

s w. 
ssw 

S 
S S E  

S E  
E S E  

E .  
7 E N E  
' N E  

N N E  

. . . . . . . . . . . . . .  9.:. p. E.-. !! 6 8'"''I'ip"' , ,,:*;; .: ..:,+:@6i 
6.1E-06 
5 .9E-06 
9 . 8 E - 0 6  
1 . 3 E - 0 5  
7 .1E-06 
5 .5E-06 
5 . 9 E - 0 6  
9 .1E-06 
1 . 3 E - 0 5  
1 . 4 E - 0 5  
2 .OE-05 
2 . 3 E - 0 5  
2 . 1 E - 0 5  
1 . 4 E - 0 5  

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

1.OE-05 
7.OE-06 
6 .9E-06 
6 .6E-06 
1 . 1 E - 0 5  
1 . 5 E - 0 5  
8 . 2 E - 0 6  
6 . 3 E - 0 6  
6 . 7 E - 0 6  
1.OE-05 
1.4E-05 
1 . 6 E - 0 5  
2 . 3 E - 0 5  
2 . 7 E - 0 5  
2 . 4 E - 0 5  
1 . 6 E - 0 5  

6.OE-06 
4 .1E-06 
4 .1E-06 
4.1E-06 
6.6E-06 
8 . 1 E - 0 6  
4 .5E-06 
3 .6E-06 
4.OE-06 
6 .6E-06 
9 .6E-06 
1 ......... .OE-05. .:,. ............... : p q : E ; ; y @  . . . . . .  -... .... 

1 .6E-05 
1 .4E-05 
9 .1E-06 

.... : ...... ..:.:.:., . ........................... 

5 .8E-06 
4.OE-06 
4.OE-06 
3.9E- 06 
6 .4E-06 
7.8E-06 
4.3E-06 
3 .5E-06 
3 .9E-06 
6 .4E-06 
9 .4E-06 
1 .OE-05 
1 .4E-05 wcJp::@,s . 

1 . 3 E - 0 5  
8 . 8 E - 0 6  

......................... ....:.(... ..... 
..; ...... ..:-:. . ....................... 

8 .5E-06 
$$@@@ 

5 .8E-06 
5.6E-06 
9 . 3 E - 0 6  
1 .2E-05 
6.7E-06 
5 .2E-06 
5 .6E-06 
8 .7E-06 
1 .2E-05 
1 . 3 E - 0 5  
1 . 9 E - 0 5  
2 .2E-05 
2.OE-05 
1 . 3 E - 0 5  

...................... 
: i.. ...................... 

5 .9E-06 
4.OE-06 
4.OE-06 
4.OE-06 
g$$p$$@ 
8.OE-06 
4 . 4 E - 0 6  
3 .6E-06 
3 .9E-06 
6 .5E-06 
9 .5E-06 
1.OE-05 
1 . 4 E - 0 5  
1 .5E-05 
1 .4E-05 
9.OE-06 

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

. ..:.. ,.: ': ...... ......................... 

9 .2E-06 
6 .3E-06 @;:;::z;p::@e .... 

6.OE-06 
1.OE-05 
1 . 3 E - 0 5  
7 . 3 E - 0 6  
5.7E-06 
6 .1E-06 
9 .3E-06 
1 . 3 E - 0 5  
1 . 4 E - 0 5  
2 . 1 E - 0 5  
2.4E-  05  
2 .2E-05 
1 . 4 E - 0 5  

....................... 
: ... ::, .. :, ,::-:.:..::.;.,, .................... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1913 2 0 0 5  1958 1839 1870 1809 

N 
NNW 

NW 
W N W  . 

W 
wsw 

sw 
ssw 

S 
S S E  7.7E-06 7.4E-06 7.6E-06 8.OE-06 7.9E-06 8 .2E-06 

S E  l . l E - 0 5  l . l E - 0 5  l . l E - 0 5  l . l E - 0 5  l.lE-05 1.2E-05 
E S E  1 .2E-05 1 .2E-05 1 .2E-05 1 .2E-05 1 .2E-05 '  1 .3E-05 

E 1 .7E-05 1 . 6 E - 0 5  1 . 7 E - 0 5 ,  1 .8E-05 1 .7E-05 1 .8E-05 
ENE 1 . 9 E - 0 5  .1 .8E-05 1..9E-05 2.OE-05 2.OE-05 2 .1E-05 

NE 1.7E-05 1.6E-05 1 .7E-05 1 .8E-05 1 .8E-05 ............................... 1 .9E-05 
NNE 1 . 1 E - 0 5  1 .1E-05 1 .1E-05 1 - 2 E - 0 5  1 .2E-05 ~~~~~~.~~~~~~ .... ?: ................ 

7.4E- 06 
5.l.E-06 
5 .Of - 0 6  
4.9E-06 
8.1E-06 
1.OE-05 
5.7E-06 
4 .5E-06 
4.9E-06 

7.OE-06 
4 .8E-06 
4.8E-06 
4 .7E-06 
7.7E-06 
9 .8E-06 
5 .4E-06 
4 .3E-06 
4.6E-06 

7 .2E-06 
4.9E-06 

4.8E-06 
7.9E-06 
1.OE-05 
5.6E-06 
4:4E-06 
4.8E-06 

. ~ - ~ ~ - ~ ~  

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

7 .8E-06 
5.3E-06 
5.3E-06 
5.1E-06 
8.5E-06 yypx. . '  .......... :.:.i:Q:iGj 

6.OE-06 
4.7E-06 
5.1E-06 

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

.... ..:.. ...... .............................. 

7 .6E-06 
5.2E-06 
5.2E-06 
5.OE-06 
8.3E-  06 

~~~~~~ . 
.:_.... t: ....... :.. . ..*.:. .:.. :.::.:.:.. ....... 

5.9E-06 
4 .6E-06 
5.OE-06 

7.9E-06 
5 .4E-06 
5.4E - 0 6  
5.2E-06 
8.6E-06 
1 .1E-05 
6 .2E-06 
4 .8E-06 
5.2E-06 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1265 1537 2001 1897 2573 2273 2298 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

NE 
NNE 

1 . 6 E - 1 0  
l . l E - 1 0  
l . l E - 1 0  
1 . O E -  10 
1 .8E-10 
2 :4E- 10 
1 .3E-10 
9 . 9 E - 1 1  
1 .OE- 10 
1 .6E-10 
2 .2E-  10 
2 .4E-  10 
3 .6E-10 
4.2E- 10 
3.8E-  10 
2.5E-  10 

1.2E-10 
8 . 4 E - 1 1  
8 .3E-11 
8.OE-11 
1.4E-10 
1.8E-10 
9 .9E-11 
7 .6E-11 
8.1E-  11 
1.2E-10 
1 .8E-10 
1.9E-10 
2.8E-10 
3.3E-10 
2.9E- 10 
2.OE-10 

9.OE- 11 
6 . 1 E - 1 1  
6 . 1 E - 1 1  
5 .9E-11 
9.8E-  11 
1.3E-10 
6 . 8 E - 1 1  
5 . 4 E - 1 1  
5.9E-  11 
9 . 5 E - 1 1  
1 .4E-10 
1 .5E-10 
2 . 1 E - 1 0  
2.4E-  10 
2.1E-10 
1 . 4  E - 1'0 

9 . 6 E - 1 1  
6.5E- 11 
6.5E- 11 
6.3E- 11 
1 : OE- 10 
1 .4E-10 
7.4E- 11 
5.7E-11 
6 . 2 E - 1 1  
1. OE- 1.0 
1 .4E-10 
1.6E-10 
2.2E- 10 
2.5E- 10 
2.3E-10 
1.5E-10 

6 . 7 E - 1 1  
4.5E-  11 
4 . 5 E - 1 1  
4 ..6 E - 1 1 
7 . 4 E - 1 1  
8.9E- 11 
4 . 9 E - 1 1  
4.OE- 11 
4.4E-  11 
7.6E-11 
l . l E - 1 0  
1.2E- 10 
1 .6E-10 
1.8E-10 
1 . 6 E - 1 0  
1 .OE-10 

7 .8E-11 
5 . 2 E - 1 1  
5 .2E-11 
5 .2E-11 
8.5E-  11 
1.1E-10 
5 .8E-11 
4 . 6 E - 1 1  
5 . 1 E - 1 1  
8 . 5 E - 1 1  
1.2E- 10 
1 .3E-10 
1 .9E-10 
2 .1E-10 
1.8E- 10 
1 .2E-10 

7 . 7 E - 1 1  
5 . 1 E - 1 1  
5.2E- 11 
5 . 1 E - 1 1  
8 . 4 E - 1 1  
1.OE-10 
5 .7E-11 
4 . 5 E - 1 1  
5.OE-11 
8 ..4 E - 1 1 
1.2E-10 
1 .3E-10 
1.8E-10 
2.  OE- 10 
1.8E-10 
1.2E-10 

D i r e c t i o n  1631 1468 2305 . 2322 1699 2333 1596 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 
,NE,  

NNE 

1 .2E-10 1 .3E-10 
7 . 8 E - 1 1  9.OE-11 
7 . 8 E - 1 1  8 . 8 E - 1 1  
7 . 5 E - 1 1  8 .5E-11 
1 .3E-10 1 .4E-10 
1 .7E-10 1 .9E-10 
9.1E-13 l . l E - 1 0  
7.OE-11 8 .1E-11 
7 . 5 E - 1 1  8 . 6 E - 1 1  
1 . 2 E - 1 0  1 .3E-10 
1 . 7 E - I O  1.8E-10 
1 . 8 E - 1 0  2.OE-10 
2 . 6 E - 1 0  3.OE-10 
3.OE-10 3.5E-10 
2 .7E-10 3.1E.-10 
1 .8E-10 2.1E-10 

7 .6E-11 
5.1E-11 
5.1E-11 
5 .1E-11 
8 . 4 E - 1 1  
1.OE-10 
5 .7E-11 
4 .5E-11 
5.OE-11 
8 . 4 E - 1 1  
1 .2E-10 
1 .3E-10 
1 .8E-10 
2. O E -  10 
1.8E-  10 
1.2E-  10 

7 .4E-11 l . l E - 1 0  
5.OE-11 7 . 4 E - 1 1  
5.OE-11 7 .4E-11 
4 .9E-11 7 . 1 E - 1 1  
8.1E-11 ,1 .2E-10 
1.OE-10 1.6E-10 
5.5E-11 8 . 6 E - 1 1  
4 . 4 E - 1 1  6 . 6 E - 1 1  
4 . 8 E - 1 1  7 .1E-11 
8 . 2 E - 1 1  l . l E - 1 0  
1.2E-10 1 .6E-10 
1 .3E-10 1 . 7 E - 1 0  
1 .8E-10 2 .5E-10 

1.7E-10 2 .6E-10 
l . l E - 1 0  1 .7E-10 

2 .OE- lb  2 .9E-10 

7.5E-11 1 .2E-10 
5 .1E-11 8.OE-11 
5 .1E-11 8.OE-11 ' 

5.OE-11 7 .7E-11 
8 . 3 E - 1 1  1.3E-10 
1.OE-10 1 .7E-10 
5.6E-11 9 . 4 E - 1 1  
4 . 5 E - 1 1  7 . 2 E - 1 1  
4 .9E-11 7 .7E-11 
8 . 3 E - 1 1  1 .2E-10 
1.2E-10 1 .7E-10 
1 .3E-10 1 . 9 E - 1 0  
1.8E-10 2 .7E-10 
2.OE-10 3 .1E-10 
1 .8E-10 2 .8E-10 
1 .2E-10 1.9E-10 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radionucl  i d e s  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 1913 2005 1958 1839 1870 1809 

N 9 . 5 E . - l l  9.OE-11 9 . 2 E - 1 1  1.OE-10 9 . 8 E - 1 1  1.OE-10 
NNM 6.4E-11 6 .1E-11 6 . 2 E - 1 1  6 . 7 E - 1 1  6 . 6 E - 1 1  6 . 9 E - 1 1  

NW 6 .4E-11 6.OE-11 6 . 2 E - 1 1  6 .7E-11 6 . 6 E - 1 1  6 . 8 E - 1 1  
WNW 6 .2E-11 5 .9E-11 6 . 1 E - 1 1  6 .5E-11 6.4E-11 6 . 6 E - 1 1  

W 1.OE-10 9 .8E-11 1.OE-10 l . l E - 1 0  l . l E - 1 0  l . l E - 1 0  
w s w  1.3E-10 1.3E-10 1.3E-10 1.4E-10 1.4E-10 1 . 5 E - 1 0  

sw 7.3E-11 6 .8E-11 7.OE-11 7.7E-11 '7 .5E-11 7 . 9 E - 1 1  
ssw 5 .7E-11 5 .4E-11 5 .5E-11 6.OE-11 5 .9E-11 6 . 1 E - 1 1  

s 6 .2E-11 5 .8E-11 6.OE-11 6 . 5 E - 1 1  6 .3E-11 6 . 6 E - 1 1  
SSE 9 .9E-11 9 .5E-11 9 . 7 E - 1 1  1.OE-10 1.OE-10 1.OE-10 

S E  1 .4E-10 1.4E-10 1 .4E-10 1 .5E-10 1 .5E-10 1 . 5 E - 1 0  
E S E  1 .5E-10 1.5E-10 1 .5E-10 1 .6E-10 1 .6E-10 1 . 6 E - 1 0  

E 2 . 2 E - 1 0  2 .1E-10 2 .2E-10 2 .3E-10 2.3E-10 2.3E-10 
ENE 2 .5E-10 2.4E-10 2 .4E-10 2 .6E-10 2 .6E-10 2 . 7 E - 1 0  

N E  2 .2E-10 2.1E-10 2 .2E-10 2.4E-10 2 .3E-10 2 .4E-10 
NNE 1 .5E-10 1.4E-10 1 .4E-10 1.6E-10 1.5E-10 1 . 6 E - 1 0  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7, 1998 3 :48  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrern/year)  

5 . 5 1  E-04 

A t  T h i s  L o c a t i o n :  947 M e t e r s  .Eas t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  8 Eimco F i l t e r s  CG13 

D a t a s e t  Name: 97-P240-G1 
D a t a s e t  D a t e :  A p r  7 ,  1998 12:29 am 

Wind F i l e :  ' WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  '947  Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  7.18E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

Dose 
Equi  V a l  e n t  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1.84E - 06 
2.10E-06 
4.51E-05 
4.26E-03 
1.80E-06 
6.25E - 04 
5.09E-05 

EFFEC 5.51E-04 



RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i /y  C i  / y  

u - 2 3 4  
u - 2 3 5  
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

Y 1 .00 1.8E-06 1.8E-06 
Y 1 .00 9.4E-08 9.4E-08 
Y 1..00 6.4E-08 6.4.E-08 
Y 1 .00 2 .3E-06 2 .3E-06 
W 1 .00 1.6E-09 1 . 6 E - 0 9  
W 1 .00  6.3E-09 6 .3E-09 
Y 1 .00  6 .7E-08 6 . 7 E - 0 8  
Y 1 . 0 0  4.7E-09 4 .7E-09 
Y 1 .00  1.OE-08 1.OE-08 
Y 1 .00  9.8E-06 9 .8E-06 

SITE INFORMATION 

Tempera t u  r e :  11 d e g r e e s  C 
P r e c i  p i t a  t i on: 102 cm/y 
M i  x i  n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 
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S o u r c e  Number: 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

1 

S t a c k  H e i g h t  ( m ) :  
D i a m e t e r  ( m l  : 

Plume R i s e  
Momentum ( m / s ) :  
( E x i t  Vel  o c i  t y  l 

13.72 
0.20 

1.31E+01 

A G R I  CULTURAL DATA 

V e g e t a b l e  M i l k  Meat 
- - 

F r a c t i o n  Home Produced:  0.700 0.399 0.442 
F r a c t i o n  From Assessment  Area:  0.300 0 . 6 0 1  0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

1255 
1 3 0 1  

e 
Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  

D e f a u l t  V a l  ues used.  

DISTANCES U S E D  F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

1207 1913 1543 1245 947 1055 1125 1159 
1315 1 2 4 1  1242 1861 1397 1212 1208 1750 

1304 
1708 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7 , .  1998 3:48 pm 

a .: . .  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
P l a n t  8 Eimco F i l t e r s  [GI1 

D a t a s e t  Name: 97-P240-G1 
D a t a s e t  D a t e :  A p r  7, 1998 12:29 am 

Wind F i  1 e :  WNDFI  LES\97STAR.WND 

000702 



A p r  7 ,  1998 3 : 4 8  pm 

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I nd i v i dua 

Organ  ( m rem/y  I 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 . 8 4 E - 0 6  
2 .10E-06  
4 .51E-05  
4 .26E-03  
1 . 8 0 E - 0 6  
6.25E- 04  
5.09E- 05 

E F F E C  5.51 E - 04  

Page 1 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  

Pathway (mrem/y: I 
I n d i v i d u a l  . 

INGESTION 3 .62E-  05 
INHALATION 5 .15E-04  
A I R  I M M E R S I O N  5 .14E-11  
GROUND S U R F A C E  3 .62E-  07  
INTERNAL 5 . 5 1  E -  04  
EXTERNAL 3 . 6 2 E - 0 7  

TOTAL 5.51E-04 



0 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l  e c t e d  
I n d i v i d u a l  

( m rem/y  1 Nuc l  i d e  

u - 2 3 4  
u -235  
U - 236 
U - 2 3 8  

, RA-226 
R A  - 228 
TH - 228 
TH - 230 
TH-232 
TH-234 

2 . 3 5 E - 0 4  
1 .19E-05  
8 . l l E - 0 6  
2.75E-04 
3. O O E -  08 
4 .91E-08  
1 . 6 0 E - 0 5  
1 . 1 2 E - 0 6  
3 . 6 2 E - 0 6  
8 .14E-07  

TOTAL 5 . 5 1  E -04  

SUMMARY 
Page 2 
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Cancer  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

5.06E- 11 
3.32E- 11 
4.13E-13 
4.70E- 12 
.6.97E-09 
3.23E- 12 
9.40E- 12 
2.94E- 12 
1.82E-12 
1.06E- 10 
2.23E- 12 

TOTAL 7.18E-09 

PATHWAY R I S K  SUMMARY 

Pathway . 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

Page 3 I 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.95E-10 
-6 .98E-09 
1.14E- 15  
8.32E-12 
7.17E-09 
8.32E- 12 

7 .18E-09 



A P r  7 ,  1998 3 :48  pm 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nucl  i d e  F a t a l  Cancer  R i s k  

U - 234 
U-235. 
U - 236 

. U - 2 3 8  
RA-226 

. RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

3.00E-09 
1.56E- 10 
1.04E-10 
3.55E-09 
3.83E-13 
4.89E- 13 
3.21E- 10 
9.21E-12 
2.04E- 11 
2.47E- 11 

TOTAL 7.18E-09 

SUMMARY 
Page 4 .  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1255 1207 1913 1543 1245 947 1055 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N E  

N E  
NNE 

1 .X-04 
1 .1E-04 
1 .OE-04 
1 .OE-04 
1.7E-04 
2 .3E-04 
1 .3E-04 
9.7E-05 
1 .OE-04 
1.5E - 04 
2 . 1 E - 0 4  
2 . 3 E - 0 4  
3 .4E-04 
4.OE-04 
3 .6E-04 
2 .4E-04 

~~ 

. . .  .,1:::: :6:'e'ai@$ 
1.1E-04 
l . l E - 0 4  
1 .OE-04 
1 .8E-04 
2.4E- 04 
1 .3E-04 
1.OE-04 
l . l E - 0 4  
1 .6E-04 
2 . 2 E - 0 4  
2 .5E-04 
3 . 6 E - 0 4  
4 .2E-04 
3.8E - 04 
2 .6E-04 

.. . fi . ..:. . ..:.:.:.. . ..,.. .. 

~ 

9 . 3 E - 0 5  

6 .4E-05 
6 .3E-05 
1.OE-04 
1 .3E-04 
7.2E-05 
5 .7E-05 
6 .2E-05 
9.8E-05 
1 .4E-04 
1. 5E-04 
2 .1E-04 
2 . 4 E - 0 4  
2.1E-04 
1 .4E-04 

. . . . .).,. .... . . ....., : ...... . . . ~ . ~ ~ B 8 o ~  

~____ 

1 .2E-04 
p. 8.3E-05 . i. ... . . . ... . . .. 

...... .:.:.~,;p;:::?@~ .".. , .  

7 .9E-05 
1.3E-04 
1 .7E-04 
9.6E-05 
7 . 4 f - 0 5  
7 .9E-05 
1.2E-04 
.1.7E-04 
1 .9E-04 
2.7E-04 
3 .1E-04 
2.8E-04 
1 .9E-04 

_-.. . ..,.. ... . . , . .,_.,........ . . . . . . . . . . . . . . . . . . . . . . . . 

~~~~ ~ 

1 .6E-04 
1.1E-04 
1.1E-04 

1 .7E-04 
2.3E-04 
1.3E-04 
9.8E-05 
1.OE-04 
1. 5E-04 
2 . 1 E - 0 4  
2 .4E-04 
3 .  5E-04 
4.OE-04 
3 .6E-04 
2. 5E-04 

.. .......... . ... . . .. .. . . ..... .,. :y.A :. $$@;-@@ 

... ...... 

~ ~ 

2 .2E-04 
1. 5E-04 
1.4E-04 
1.4E-04 
2 .4E-04 
z&.q&@# 

1.9E-04 
1.4E-04 
1 .5E-04 
2.1E-04 
2 . 9 E - 0 4 '  
3 .3E-04 
4 .8E-04 
5.5E-04 
5 .1E-04 
3 .5E-04 

............... . ...... ..:.>>: ...... .... . 

. . . . ?.::.:..:.. , . . . . . . . . . . 

~ ~~ 

1 .9E-04 
1.3E-04 
1 .3E-04 
1 .2E-04 
2.1E-04 
2.9E-04 
:. . f.., .,,. , ,.:=. 

1 .2E-04 
1 .3E-04 
1 .8E-04 
2.6E- 04 
2 .9E-04 
.4.2E-04 
4.9E - 04 
4.5E- 04 
3 .1E-04 

y.....@F@$ .... ,_.. .... :. . . . . . . ... 
. . . . . . . . . . . . . . . . . i.:...: 

D i s t a n c e  ( rn )  

D i r e c t i o n  1125 1159 1304 1301 1315 1241 1242 

N 
NNW 

NW 
WNW 

W 
w s w  

sw ' 

ssw 
S 

SSE 
SE 

ESE 

E N E  
NE 

NNE 

E .  

1 . 8 E - 0 4  
1 .2E-04 
1 . 2 E - 0 4  
1 .1E-04 
2.OE-04 
2 .7E-04 
1. 5E-04 ?p?jgqj..; ..... .... 
:. .:;:x:;:. ;;.. , ::-::. , ,: :.,.,. 
1 .2E-04 
1 .7E-04 
2 .4E-04 
2.7E - 0 4  
3 .9E-04 
4 .5E-04 
4 .1E-04 
2 .8E-04 

1.7E - 0 4  
1 .2E-04 
1 .1E-04 
1 :1E-04 
1 .9E-04 
2.6E-04 
1.4E-04 . ......,. . . ... . ....... . . :y.q@@~ . .  
: . .::r:::. . _.. . ........... ..:_ .. 
l . l E - 0 4  
1 . 7 E - 0 4  
2 .3E-04 
2 . 6 E - 0 4  
3 .8E-04 
4.4E- 04 
4. O E -  04 
2 .7E-04 

1 .5E-04 1. 5E-04 
1,.OE-04 1.OE-04 
1.OE-04 1.OE-04 
9.6E-05 9.6E-05 
1 .6E-04 1.6E-04 
2.2E-04 2.2E-04 
1 .2E-04 1.2E-04 

9 .8E-05 9.8E-05 
1 .4E-04 1 .5E-04 
2.OE-04 2.OE-04 
2 .2E-04 ' 2 .2E-04 
3 . 3 E - 0 4  . 3 .3E-04 
3 .8E-04 3.8E-04 
3 .4E-04 3 .5E-04 
2.3E-04 2.3E-04 

1. 5E-04 
1 .OE-04 
9 .9E-05 
9.5E-05 
1 .6E-04 
2.2E-04 
1.2E-04 
9.1E-05 
. ....:.: .;:;?$@@.s 
1.4E-04 
2.OE-04 
2.2E-04 
3.3E- 04 
3 .8E-04 
3.4E-04 
2.3E-04 

........ . ...... : .... .,. . .. 
..I.. . . . . .. .. .... .... . 

1 .6E-04 
1 .1E-04 
1 .1E-04 
1.OE-04 
1.7E-04 
2 .3E-04 
1.3E-04 
. 9 .8E-05 , . . . . . . 

1 .5E-04 
2.1E-04 
2.4E-04 
3.5E-04 
4.OE-04 
3.7E-04 
2.5E-04 

;pyjp;;+j& ,. .... . . ..*f) . . 
.. . ..:v:;, , .:: ;;::.:.:.. ..:.:.;: 

1 .6E-04 
1 . H - 0 4  
l . l E - 0 4  
1.OE-04 
1 .7E-04 
2.3E-04 
1.3E-04 
9 .8E-05 
1. O E -  04 

2.1E-04 
2.4E-04 
3.5E-04 
4.OE-04 
3 .7E-04 
2.  5E-04 

:~~~~~ 
:. .&. : .... *.: .. ............_ :.:.:.....:.:..: 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  Radionuclides and Pathways) ' 

Distance ( m )  

Direction 1861 1397 1212 1208. 1750 1708 

N 
NNW 

NW 
W N W  . 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N'E 

N E  
NNE 

9 .6Er05 
6 .6E-05 
6 . 6 E - 0 5  
6 .4E-05 
1.OE-04 
1 . 3 E - 0 4  
7 .5E-05 
5 .9E-05 
6.4E.-O5 :f;ii:$@g::: {:& 
:: ,.<*:, . : .... i:. . . . . . .. . ..... . ......... . .,.. .. 
1 .4E-04 
1 .5E-04 
2 . 2 E - 0 4  
2 .5E-04 
2 .2E-04 
1 .5E-04 

1 .4E-04 
9 .3E-05 
9 .2E-05 
8 . 9 E - 0 5  
1.5E-04 
2.OE-04 
1.1E-04 
8 .4E-05 
9.OE-05 
'f"''''Bikil"l'sji;;ii 1 .3E-04 

2 . l E - 0 4  
3.OE-04 
3 . 5 E - 0 4  
3.2E-04 
2 .1E-04 

.. ...... : . . . iri.. . . . . . . 5. . . ..:-2.;.;:,,.: 

1.6E-04 
1 .1E-04 
1.1E-04 
1.OE-04 
1.8E-04 
2 . 4  E - 04, 
1.3E-04. 
1 .OE-04 
1 .1E-04 
1 .6E-04 
: ~ .  2 .2E-04 ... . . . . ... . .,... . 
, ,.:.:.;&;@q?J ....,. -... $ 

3 . 6 E - 0 4 ,  
4 :  2E-04 
3 .8E-04 
2 .6E-  04 

.......................... ..::::.; 

1 .6E-04 
l . l E - 0 4  
l . l E - 0 4  
1.OE-04 
1 .8E-04 
2.4E-04 
1.3E-04 
1 .OE-04 
1. I E - 0 4  
1.6E-04 
2 .2E-04 . . ...,..... . . . . . . . . , , . . .. 

3 .6,E - 04  
4.2E-04 
3 .8E-04 
2.6E-04 

*qp$j* 
, , ,,:::,::., ... , ::;:::., ,.: :...: 

1.OE-04 
7.1E-05 
7.1E-05 
6.9E-05 
1 .1E-04 
1.5E- 04 
8 .1E-05 
6.4E-05 
6.8E-05 
1.1E-04 
1.5E-04 
1.6E-04 
2.3E- 04 
zg:ygg$Jg 
2.4E-04 
1.6E-04 

.. .....,..... . .. : ,.............,. .. 

. . . , *::'..:.:. . . . . .. . , , , 

1 .1E-04 
7 .3E-05 
7.3E-05 
7.1E-05 
1 .2E-04 
1 .5E-04 
8 .3E-05 
6 .6E-05 
7.OE-05 
1 .1E-04 
1.5E-04 
1.7E-04 , 

2 .4E-04 
2.7E-04 
: ,.::::;:.@@@# 

1.6E-04 

. . . .. ...... . . . .'. 
. ..::-::.. ....._.._. , , ..,.. ._. 

r . ._ 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

D i s t a n c e  ( m )  
~ ~~ 

D i r e c t i o n  1255 1207 1913 1543 1245 947 1055 

N 2.OE-09 
NNW 1.4E-09 

NW 1.3E-09 
W N W  1 .3E-09 

W 2 .2E-09 
w s w  3. O E -  09 

sw 1.6E-09 
ssw 1.2E-09 

S 1.3E-09 
S S E  1 .9E-09 

SE 2.7E-09 
ESE ' 3.OE-09 

E 4.5E-09 
E N E  5 .2E-09 

N E  '4 .7E-09 
N N E  3 .2E-09 

2 .'1E-09 
1 .4E-09 
1 .4E-09  
1.3E-09 
2.3E-09 
3.1E-09 
1.7E-09 
1 .3E-09 
1.4E-09 
2.OE-09 
2.8E-09 
3.2E-09 
4'. 7 E - 09 
5.4E-09 
4.9E-09 
3.3E-09 

1.2E-09 
8.OE-10 
8 .  O E -  10 
7.8E-10 
1 . 3 E ~ 0 9  
1.7E-09 
9.OE-10 
7.1E-10 
7 . 7 E -  10 
1.2E-09 
1.8E-09 
1.9E-09 
2.7E-09 
3.1E-09 
2.8E-09 
1.8E.- 09 

~ 

1.5E-09 
1.OE-09 
1.OE-09 
9.9E-10 
1.7E-09 
2.2E-09 
1.2E-09 
9.3E-10 
1 .OE-09 
1.5E-09 
2.2E-09 
2.4E-09 
3.5E-09 
4.OE-09 
3.6E-09 
2.4E-09 

2.OE-09 
1.4E-09 
1 .3E-09 
1 .3E-09 
2.2E-09 
3.OE-09 
1.6E-09 
1.2E-09 
1.3E-09 
2.OE-09 
2.7E-09 
3.OE-09 
4.5E-09 
5.2E-09 
4.7E-09 
3.2E-09 

2.8E-09 
1 .9E-09 
1.8E-09 
1.8E-09 
3.1E-09 
4.4E-09 
2.4E-09 
1 .8E-09 
1 .9E-09 
2.7E-09 
3.8E-09 
4 .2E-09 
6.2E-09 
7.2E-09 
6.6E-09 
4.6E-09 

2.5E-09 
1.7E-09 
1.6E-09 
1 .6E-09 
2.7E-09 
3.8E-09 
2 .1E-09 
1 .6E-09 
1.6E-09 
2 .4E-09 
3 .3E-09 
3 .7E-09 
5 .5E-09 
6 .4E-09 
5.8E-09 
4.OE-09 

D i s t a n c e  (m) 

D i  r e c t i  on 1125 1159 1304 1301 1315 1241 1242 

N 2.3E-09 
NNW 1.6E-09 

NW 1.5E -09  
WNW 1 .5E-09 

W 2.5E-09 
' W S W  ' 3.5E-09 

sw 1.9E-09 
ssw 1.4E-09 

S 1.5E-09 
SSE 2.2E- 09 

S E  3 .1E-09 
ESE 3 .4E-09 

E 5 .1E-09 
ENE 5.9E-09 

N E  5.4E-  09 
7 .  NNE 3 .7E-09 

1: , 

2 . 2 E -  09 
1.5E-09 
1.5E-09 
1.4E-09 
2 .4E-09 
3.3E-09 
1.8E-09 
1 .4E-09 
1.4E-09 
2.1E-09 
3.OE-09 
3 .3E-09 
4.9E -09  
5 .7E-09 
5.2E-09 
3.5E-09 

i . 9 E - 0 9  
1.3E-09 
1.3E-09 
1.2E-09 
2.1E-09 
2.8E-09 
1.5E-09 
1.2E-09 
1.2E-09 
1.9E-09 
2.6E-09 
2.9E-09 
4.3E-09 
4.9E-09 
4.5E-09 
3.OE-09 

1 .9E-09 
1.3E-09 
1.3E-09 
1 ,. 2 E - 09 
2.1E-09 
2.8E-09 
1. 5E-09 
1.2E-09 
1.2E-09 
1.9E-09 
2.6E-09 
2.9E-09 
4 .3E-09 
5.OE-09 
4.5E-09 
3.OE-09 

1.9E-09 
1 .3E-09 
1.3E-09 
1.2E-09 
2 .1E-09 
2.8E-09 
1 .5E-09 
1.2E-09 
1 .2E-09 
1 .8E-09 
2.6E-09 
2.9E-09 
4.2E-09 
4.9E-09 
4 .4E-09 
3.OE-09 

2. O E  - 09 
1 .4E-09 
1.3E-09 
1 .3E-09 
2.2E-09 
3.OE-09 
1 .7E-09 
1 .2E-09 
1.3E-09 
2 .OE-09 
2.8E-09 
3 .1E-09 
4.5E-09 
5.2E-09 
4.8E-09 
3.2E-09 

2.OE-09 
1 .4E-09 
1 .3E-09 
1.3E-09 
2.2E-09 
3.OE-'09 
1.7E-09 
1 .2E-09 
1.3E-09 
2.OE-09 
2.8E-09 
3 .1E-09 
4.5E-09 
5.2E-09 
4 .7E-09 
3.2E-09 

a 

a 

e 
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D i s t a n c e  (rn) 

D i  r e c t i  on 1861 1397 1212 1208 1750 1708 

N 
NNW. 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E N E  

NE 
NNE 

1.2E-09 1.7E-09 2.1E-09 
8 .3E-10  1 .2E-09 1 .4E-09 
8.2E-10 1.2E-09 1.4E-09 
8.OE-10 1.1E'-09 1 .3E-09  
1.3E-09 1.9E-09 2.3E-09 
1 .7E-09 2.6E-09 3.1E-09 
9.4E-10 1.4E-09 1 .7E-09 
7.3E-10 l . l E - 0 9  1.3E-09 
8.OE-10 l . l E - 0 9  1.4E-09 
1.3E-09 1.7E-09 2.OE-09 
1.8E-09 2.4E-09 2.8E-09 
2.OE-09 2.7E-09 3.1E-09 
2.8E-09 3.9E-09 4.6E-.O9 
3.2E-09 4.5E-09 5.4E-09 
2 .9E-09 4 .1E-09 4.9E-09 
1.9E-09 2 .7E-09 3.3E-09 

2.1E-09 
1.4E-09 
1.4E-09 
1.3E-09 
2.3E-09 
3.1E-09 
1.7E-09 
3.3E-09 
1.4E-09 
2.OE-09 
2.8E-09 
3.2E- 09 
4.7E-09 
5.4E-09 
4.9E-09 
3.3E- 09 

1.3E-09 
8 .9E-10 
8.9E-  10 
8.6E-  10 
1 .4E-09 
1 .9E-09 
.l.OE-09 
7.9E-10 
8 .6E-10 
1 .3E-09 
1.9E-09 
2.1E-09 
3.OE-09 
3.5E-09 
3 .1E-09 
2,OE-09 

1.4E-09 
9.2E-10 
9.1E-10 
8 .8E-10 
1 .5E-09 
1 .9E-09 
l . l E - 0 9  
8 .2E-10 
8.8E-  10  
1 .4E-09 
2.OE-09 
2.2E-09 
3 .'l E -09  
3 .6E-09  
3 .2E-09 
2.1E-09 
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C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
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F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

0 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea.r) 

3 .90E-04 

, .  

A t  T h i s  L o c a t i o n :  1272 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  8 .E imco F i l t e r s  [G21 

D a t a s e t  Name: 97-P240-G2 
D a t a s e t  D a t e :  Apr  7 ,  1998 12:30 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1 2 7 2  M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  5 .08E-09 

ORGAN DOSE EQUI.VALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(rnrem/y) . 

GONADS 1.31E-06 
BREAST 1 .49E-06 
R M A R  3 .18E-05 
LUNGS 3 . 0 1  E - 0 3  
THYROID 1.27E-06 
ENDOST 4 . 4 1  E -  04 
RMNDR 3.60E-05 

EFFEC ’ 3 .90E-04 

0 



- 1470 

- 
A p r  7 ,  1998 3:48 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  /y  

U-234 
U-235 
U-236 
U-238 
R A -  226 
RA - 228 
TH-228 
THY 230 
TH - 232 
TH-234 

Y 1.00 1 .8E-06 
Y 1 .00 9 .4E-08 
Y 1.00 6 .4E-08 
Y 1.00 2.3E-06 
W * 1.00 1 .6E-09 
W 1.00 6 .3E-09 
Y 1.00 6 .7E-08 
Y 1 .00  4 .7E-09 
Y 1.00 1.OE-08 
Y 1 .00 9 .8E-06 

1.8E-06 
9.4E- 08 
6 .4E-08 
2.3E-06 
1.6E-09 
6 .3E-09 
6.7E-08 
4 .7E-09 
l . 0 E - 0 8  
9.8E-06 

SITE INFORMATION 

Tempera ture :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

. Source  Number: 1 

S t a c k  H e i g h t  ( m ) :  13.72 
9 Diamete r  ( m ) :  0 . 2 0  

Plume R i s e  
Momentum (m/s ) :  1.31E+01 
( E x i t  Vel o c i  t y  1 

AGRICULTURAL DATA 

1272 
2394 

S Y N O P S I S  
Page 3 

.. 

Vegetab l  e M i  1 k Meat 
- - 
0.399 0.442 

F r a c t i o n  From Assessment Area:  0.300 0.601 0.558 
F r a c t i o n  Home Produced:  4 . 7 0 0  

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  Va lues  used.  

D I S T A N C E S  U S E D  F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1534 1980 1919 2595 2 2 5 1  2314 1627 1485 2328 
1694 2311 1578 1900 1992 1945 1820 1850 1 8 2 1  

I' . . 
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D O S E  A N D  R 1 S . K  E Q U I V A . L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Apr  7.  1998 3:48 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

State':  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
P l a n t  8 Eimco F i l t e r s  [G21 

D a t a s e t  Name: 97-P240-G2 
D a t a s e t  D a t e :  Apr  . 7 .  1998 12:30 am 

Wind F i l e :  WNDFILES\97STAR.WND 

. .  
" 
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ORGAN DOSE EQUIVALENT SUMMARY 

. S e l e c t e d  

O r g a n  (mrern/y)  
I n d i v i d u a l  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 .31E-06  
1 .49E-06  
3 .18E-05  
3 . 0 1  E -  03  
1 .27E-06  
4 . 4 1  E -  04 
3 .60E-05  

EFFEC . 3 .90E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrern/y) 

INGESTION 2.56E-05 
I NHA LAT I ON 3.64E,-04 
A I R  I M M E R S I O N  3.63E- 11 
GROUND SURFACE 2.59E-07 
I NTE RNA L 3 .90E-04  
EXTERNAL 2.59E- 0 7  

TOTAL 3 .90E-04  
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i de 

S e l e c t e d  
I nd i v i  d u a l  

(mrem/y 1 

U - 234 
U - 2 3 5  
U - 236 
U - 2 3 8  
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1 .66E-04  
8 .44E-06  
5 .73E-06  
1 .95E-04  
2 . 1 2 E - 0 8  
3 . 4 7 E - 0 8  

' 1 .13E-05  
7 .95E-07  
2 .56E-06  

* 5 .75E-07 

3 . 9 0 E - 0 4  

SUMMARY 
Page 2 
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C A N C E R  R I S K  SUMMARY 

SUMMARY 
Page 3 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEU KEM I A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  

' U R I N A R Y  
OTHER 

3.58E- 11 
2.35E- 11 
2.93E- 13 
3 .34E-12 
4 .93E-09 
2.29E-12 
6.65E- 12 
2.08E-12 
1.29E- 1 2  
7.50E- 11 
1.58E-12 

TOTAL . 5.08E- 09 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

INGESTION 
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  

EXTERNAL 
INTERNAL . 

1.38E- 10 
4.94E-09 
8 . 0 8 E - 1 6  
5.94E-12 
5.07E-09 
5.94E - 12 

TOTAL 5.08E-09 
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NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nuc l  i d e  F a t a l  Cancer R i s k  

U-234 
U - 2 3 5  
U-236 
U - 238 
RA-226 
R A  - 228 
TH-228 
TH - 230 
TH - 232 
TH-234 

2:  12E-09 
1.10E- 10 
7.33E- 11 
2.51E-09 
2.71E-13 
3 . 4  6 E - 1.3 
2 .27E-10 
6.51E-12 
1.44E- 11 
1.75E- 11 

TOTAL 5..08E-09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  1272 . 1534 1980 1919 2595 2251 2314 

N 
NNW. 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

NE 
N N E  

1.5E- 04 
1.OE-04 
1.OE-04 
9 .7E-05 
1 . 7 E - 0 4  
2 .2E-04 
1 .2E-04 
9 .4E-05 
9 .9E-05 
I .  5E-04 
2 . 1 E - 0 4  
2 .3E-04 
3 .4E-04 
3 . 9 E - 0 4  
3 .5E-04 
2 * 4 € - 0 4  

1.2E-04 
8 . 1 E - 0 5  
8 .1E-05 
7 .8E-05 
1 .3E-04 
1 .7E-04 
9 . 5 E - 0 5  
7 .3E-05 
7.8E-05 
1.2E-04 
1 .7E-04 
1 . 9 E - 0 4  
2 .7E-04 
3 .1E-04 
2 .8E-04 
1 .9E-04 

8 .8E-05 
6.OE-05 
. .F:*yp . . ... 6.OE-05 :::. ' '.". 

9 .6E-05 
1 .2E-04 
6.7E-05 
5.3E-05 
5.8E-05 
9.3E-05 
1 .3E-04 
1.5E-04 
2.OE-.04 
2 .3E-04 
2.OE-04 
1 .4E-04 

: ..::::. :.::aj@S 
L..... :I*.. ... . ...... , . 

9 .1E-05 
6 .2E-05 
6.2E-05 
6 .1E-05 
9;9E-05 
1.3E-04 
7.OE-05 
5.5E-05 
6.OE-05 
9.6E-05 
1.4E-04 
. 1 .5E-04 . . . . . . . . . . ....... . . . . . . :@;;::$@:;:@4; 
2.4E-04 
2.1E-04 
1 .4E-04 

, . ..:.<p. ,.:., , :..-;.;; ...... , 

6 .5E-05 
4.4E-05 
4.4E-05 
4.5E-05 
7.2E-05 
8.5E-05 
4.8E- 05 
3.9E-05 
4.3E-05 
7.4E-05 
1.1E-04 
1 .2E-04 
.. 1 .6E-04 ..... ..... ................. ... .......... ~ ~ ~ ~ ~ ~ ~ : ~ ~ : ~ ~  
1.5E-04 
9.8E-05 

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

7 .6E-05 
5.2E-05 
5.2E-05 
. 5 .1E-05 . . . . . . . . . . . . . . . . . . . . . 

1.OE-04 
5 .7E-05 
4.6E-05 
5.OE-05 
8 .3E-05 
1.2E-04 
1 .3E-04 
1.8E-04 
2.OE-04 
1 .8E-04 
1 .2E-04 

~ : ~ ~ ~ ~ - ~ ~ ~  . \... . . . . . . . . . . . . . . . . . . . . 

7 .4E-05 
5.DE-05 
5.OE-05 
5.OE-05 
8 . 1 E - 0 5  
9 .9E-05 
5 .5E-05 
4 .4E-05 
4 .9E-05 
i ~ Q i t 8 ~ 3  8 . 1 E - 0 5  

1 .3E-04 
1 .7E-04 
1 . 9 E - 0 4  
1 .7E-04 
1 .1E-04 

:: ..... .?......... ..... ... ........,...... . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1627 1485 2328 2394 1694 2311 1578 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
'1 L . E N E  

NE 
N N E  

. ~ ~ ~ : ; ~ ~ ~ ~ - ~ ~ 4  .... 

. ..:.. . . . . . . . . . . . . . . . . . . . . . 
7 :  6 E - 0 5 
7.5E-05 
7 .3E-05 
1 .2E-04 
1 .6E-04 
8 .7E-05 
6 . 8 E - 0 5  
7 . 3 E - 0 5  
1 . 1 E - 0 4  
1 .6E-04 
1 . 7 E - 0 4  
2 . 5 E - 0 4  
2 . 9 E - 0 4  
2 .6E-04 
1 . 7 E - 0 4  

1 . 2 E - 0 4  
8 . 5 E - 0 5  
8 .4E-05 
8 . 1 E - 0 5  
1 .4E-04 
1 .8E-04 
9 . 9 E - 0 5  
7 .6E-05 
8 .1E-05 
1 .2E-04 
1.7E- 04 
1 . 9 E - 0 4  
2.8E - 04 
3 . 2 E - 0 4  
2 .9E-04 
1.9E - 04 

7 . 3 E - 0 5  
5.OE-05 
5.OE-05 
5.OE-05 
8.OE-05 
9 . 8 E - 0 5  
5 .4E-05 
4.4E-05 
4 . 9 E - 0 5  
8 .1E-05 
1 .2E-04 
1 .3E-04 . . . . . . . . . . . . . . . . , . . . , :y%7:E::::qj@ .... :. .\ . ..* . 

1 .9E-04 
1 .7E-04 
1 .1E-04 

,... :. ..:. ...,.... ..,., . . . . . . . . . . . . , . . . . . . . , . 

7 .1E-05 
4 .8E-05 
4 .8E-05 
4 .8E-05 
7 .8E-05 
9 .4E-05 
5 .3E-05 
4 .3E-05 
4 .7E-05 
7.9E-05 
l . 2 f - C ' 4  
1 .3E-04 
1.7E-04 @{:yg:;:;:@d ..\ . a,... 

..:..:.. .. .:...:.. , . . . . . . . . . . . . . . . . . . . . . . . 
1 . 5 2 - 0 4  
1.1:-04 

. i .  . . . . . . 1 ~ - 0 4  . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . $$qg@& 

7.2E-05 
6 .9E-05 
1.2E-04 
1 .5E-04 
8.3E-05 
6 .4E-05 
6 .9E-05 
1 .1E-04 
1.5E-04 
1.7E-04 
2 .4E-04 
2 .8E-04 
2.5E-04 
1 .6E-04 

x.. . . . . . . . . . . . . . . . . . . . . . . 
7 .4E-05 
5 .OE-05 
5.OE-05 
5.OE-05 

9 .9E-05 
5 .5E-05 
4 .4E-05 
4 .9E-05 
8 .1E-05 
1.2E-04 
1.3E-04. 
1 .8E-04 
1 .9E-04 
1.7E-04 
1 . . l E - 0 4  

~~~~-~~ 
:...?:< .....,. ....... .__._. 

1 .1E-04 
7,.9E-05 
, ~ ~ @ ~ $ $ @ ~  

7 .5E-05 
1 . 3 E - 0 4  
1 .7E-04 
9 .1E-05 
7 .1E-05 
7.6E-05 
1.2E-04 
1 .6E-04 

.............. ....._. .... 
:: ,.(.,. ?,., .......................... 

I A E - O ~  
2 .6E-04 
3.OE-04 
2 .7E-04 
1 .8E-04 

n 
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INDIVIDUAL EFFECTIVE DOSE EQUIVA'LENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 1900 1992 1945 1 8 2 0  1850 i 8 2 i  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E' 
NNE 

9 . 2 E - 0 5  
6 .3E-05 
6 . 3 E - 0 5  
6 .1E-05 
1.OE-04 
1 .3E-04 
7 . 1 E - 0 5  
5 .6E-05 
6 .1E-05 
9 . 6 E - 0 5  
1 .4E-04 
1. 5E-04 
2 .1E-04 
2 .4E-04 
2 .1E-04 
1 . 4 E - 0 4  

8 .7E-05 9.OE-05 

9 . 5 E - 0 5  
1 . 2 E - 0 4  
6 .7E-05 
5 .3E-05 
5 .7E-05 
9 . 2 E - 0 5  
1 .3E-04 
1 . 4 E - 0 4  
2.OE-04 
2 .3E-04 
2.OE-04 
1 .3E-04 

9 .8E-05 
1 .2E-04 
6 .9E-05 
5.4E-05 
5 .9E-05 
9.4E-05 
1 .4E-04 
1 .5E-04 
2.1E-04 
2.3E- 04 
2 .1E-04 
1 .4E-04 

9 . 7 E - 0 5  
6 . 6 E - 0 5  
6 .6E-05 
6.4E:05 
1 . 1 E - 0 4  @;qE,@J 
7.5E-05 

i...............,.. ......, :.: i....... .. 
:....:.:.:..:...?I.. .. . . 

5 . 9 E - 0 5  
6 .4E-05 
1.OE-04 
1 .4E-04 
1 .6E-04 
2 .2E-04 
2 .5E-04 
2.3E - 04 
1 . 5 E - 0 4  

9 .5E-05 
6 . 5 E - 0 5  
6.5E-05 
6 . 3 E - 0 5  

5.8E-05 
6 .3E-05 
9.9E-05 
1 .4E-04 
1 .5E-04 
2 .2E-04 
2.5E- 04 
2 .2E-04 
1 .5E-04 

9 .7E-05 
6 . 6 E - 0 5  
6 . 6 6 0 5  
6 . 4 E - 0 5  
1 .1E-04 
1 . 4 E - 0 4  
7 .5E-05 
5 .9E-05 
6 .4E-05 
1. O E -  04 
1 .4E-04 
1 . 6 E - 0 4  
2.2E- 04 
2 .5E-04 
2.3E- 04 ;p5\p0:& 
:: .,& ..... i.. .::Wi;.:.;.:.. , 
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INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Radionuclides a n d  Pathways) 

Distance ( m )  

Direction 1222 1534 1980 1919 2595 2251 2314 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  

1.9E-.O9 1.5E-09 l . l E - 0 9  1.2E-09 8 .2E-10 9 .7E-10 9 .4E-10 
1 .3E-09 1.OE-09 7 .6E-10 7.9E-10 5 .5E-10 6 .5E-10 6 .3E-10 
1.3E-09 1.OE-09 7 .6E-10 7.8E-10 5 .6E-10 6.5E-10 6 .3E-10 
1.2E-09 9 .9E-10 7 .4E-10 7.7E-10 5.6E-10 6.5E-10 6.3E-10 
2. l .E-09 1 .7E-09 , 1 . 2 E - 0 9  1.3E-09 9 .1E-10 l . l E - 0 9  1.OE-09 
2 .9E-09 2.2E-09 1 .6E-09 1.6E-09 l . l E - 0 9  1 .3E-09 1 .3E-09 
1 .6E-09 1.2E-09 8.5E-10 8.9E-10 6.OE-10 7.2E-10 6 .9E-10 
1 .2E-09 9 .3E-10 6.7E-10 7.OE-10 4.8E-10 5.7E-10 5.5E-10 
1 .3E-09 1.OE-09 7.3E-10 7.6E-10 5.4E-10 6.3E-10 6 .1E-10 
1.9E-09 1 .5E-09 1.2E-09 1.’2E-09 9.4E-10 l . l E - 0 9  1.OE-09 
2.7E-09 2 .2E-09 1.7E-09 1.8E-09 1.4E-09 1 .6E-09 1 .5E-09 

ESE 3.OE-09 2.4E-09 1.9E-09 1.9E-09 1.5E-09 1 .7E-09 1.7E-09 
E 4 .4E-09 3.5E-09 2.6E-09 2.7E-09 2.OE-09 2.3E-09 2.3E-09 

E N’E 5 .1E-09 4.OE-09 3.OE-09 3.1E-09 2 . 2 E ~ 0 9  2.6E-09 2.5E-09 
N E  4 .6E-09 3.6E-09 2.6E-09 2.8E-09 1 . 9 E - 0 9 .  2.3E-09 2.2E-09 

NNE 3.1E-09 2.4E-09 1.7E-09 1.8E-09 1.3E-09 1 .5E-09 1.4E-09 

Distance (rn) 

Di r e c t i  on 1627 1485 2328 2394 . 1694 2311 1578 

N 
NNW 

NW 
W N W  

W 
ws w 

sw 
ssw 

S 
S S E  

S E  
ESE 

1.4E-09 3.6E-09 9.3E-10 9.OE-10 1 .4E-09 9 .4E-10 1.5E-09 
9 .7E-10 l . l E - 0 9  6.3E-10 6.1E-10 9.2E-10 6 .3E-10 1.OE-09 
9 .6E-10 l . l E - 0 9  6.3E-10 6.1E-10 9.1E-10 6.3E-10 9 .9E-10 
9 .2E-10 1.OE-09 6.2E-10 6.1E-10 8.8E-10 6 . 3 E - 1 0 .  9 .6E-10 
1.6E-09. 1 .7E-09 1.OE-09 1.OE-09 1.5E-09 1.OE-09 1 .6E-09 
2.1E-09 2 .3E-09 1 .3E-09 1.2E-09 1.9E-09 1 .3E-09  2.2E-09 
l . l E - 0 9  1.3E-09 6.9E-10 6.6E-10 l . l E i 0 9  6.9E-10 1 .2E-09 
8 .6E-10 9.7E-10 5.5E-10 5.3E-10 8.2E-10 5.5E-10 9.OE-10 
9 .3E-10 1.OE-09 6.1E-10 5.9E-10 8.8E- IO 6 .1E- IO 9 .6E-10 
1.4E-09 1.6E-09 1.OE-09 1.OE-09 ‘1 .4E-09 .1.OE-09 1 .5E-09 
2.1E-09 2.3E-09 1.5E-09 1.5E-09 2.OE-09 1 .5E-09 2.1E-09 
2.2E-09 2.5E-09 1.6E-09 1.6E-09 2.2E-09 1 .7E-09 2 .3E-09 

E 3 .3E-09 3.6E-09 2.2E-09 2.2E-09 3 .1E-09 2.3E-09 3 .4E-09 
E N E  3.8E-09 4.2E-09 2 .56-09 2.4E-09 3.6E-09 2.5E-09 3 .9E-09 

N E  3 .4E-09 3 .8E-09 2.2E-09 2.1E-09 3.2E-09 2.215-09 3.5E-09 
NNE 2.2E-09 2 .5E-09 1 .4E-09  1.4E-09 2.1E-09 1 .4E-09 2.3E-09 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  
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D i s t a n c e  (m) 

D i r e c t i o n  1900 1992 1945 1820 1850 1821 

N 1 .2E-09 
NNW 8 .  O E  - 1.0 

NW 7.9E-10 
W N W  7 .7E-10 

W 1 .3E-09 
w s w  1 .7E-09 

sw 9.OE- 10 
ssw 7.OE-10 

S 7 .7E-10 

SE 1 .8E-09 
E S E  3.9E-09 

E 2 .8E-09 
E N E  3 . 1 E - 0 9  

N E  2 .8E-09 
NNE 1 .8E-09 

S S E  1 . 2 E - 0 9 '  

1 .1E-09 
7.5E- 10 
7 .5E-10 
7.4E-10 
1.2E-09 
1 .6E-09 
8 .4E-10 
6.6E- 10 
7.3E-10 
1 .2E-09 
1.7E-09 
1.9E-09 
2 .6E-09 
3.OE-09 
2.6E-09 
1 .7E-09 

1.1E-09 
7.7E-10 
7.7E-10 
7.5E-10 
1.3E-09 
1.6E-09 
8 .7E-30 
6.8E- 10  
7.5E- 10 
1.2E-09 
1 .7E-09 
1.9E-09 
2.7E-09 
3.OE-09 
2.7E-09 
1.8E-09 

1.2E-09 
8 .4E-10 
8 . 4 E - 1 0  
8 .1E-10 
1 .4E-09 
1 .8E-09 
9 .5E-10 
7.4E-  1 0  
8 .1E-10 
1.3E-09 
1.9E-09 
2.OE-09 
2 .9E-09 
3.3E-09 
2.9E-09 
1.9E-09 

1.2E-09 
8.2E-10 
8.2E- 10 
8.OE-10 
1.3E-09 
1 .7E-09 
9.3E-10 
7.3E-10 
7.9E- 10 
1.3E-09 
1.8E-09 
2. OE - 09. 
2.8E-09 
3.2E-09 
2.9E-09 
1.9E-09 

1 .2E-09 
8 . 4 E - 1 0  
8 .4E-10 
8 .1E-10 
1 .4E-09 
1 .8E-09 
9 .5E-10 
7 .4E-10 
8 .1E-10 
1 .3E-09 
1 .8E-09 
2.OE-09 
2.9E-09 
3.3E-09 
2.9E-  09 
1 .9E-09 



7.41E-05 

A t  T h i s  L o c a t i o n :  1016 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Y'ear: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  11 L a u n d r y  F a c i l i t y  C G 1 3  

D a t a s e t  Name: 9 7 - P Z 7 4 - G l  
D a t a s e t  D a t e :  Apr  7 ,  1998 1 : 3 1  pm 

Wind F i  1 e: WNDFI  LES\97STAR. WND 

C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
Apr  7, 1998 3:49 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r e m / y e a r )  

000724 
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MAXIMALLY E X P O S E D  INDIVIDUAL 

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1016 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  8 .47E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i  V a l  e n t  

(mrem/y)  . 

GONADS 2.2OE-07 
BREAST 2.42E-07 
R M A R  2.60E-05 
LUNGS 5.02E- 04 
THYROID 2 .16E-07 
ENDOST 3.28E-04 
RMNDR 2.83E-06 

EFFEC ' 7 .41E-05 



B 4 1 0  

3:49  pm 

R A D I O N U C L I D E  E M I S S I O N S  D U R I N G  THE Y E A R  1997 

, Source 
#1 TOTAL 

Nuclide Class S ize  C i / y  C i  / y  

u - 2 3 4  
u - 2 3 5  
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

. .. ! .  

Y 0 .30  9 .9E-08 9 .9E-08 
Y 1.00 1 .5E-08 1 .5E-08 
Y 1.00 1 .5E-08 1 . 5 E - 0 8  
Y 0 . 3 0 '  7.OE-08 7.0E-08 
W * 1 .00  3 .2E-11 3 . 2 E - 1 1  
W 1.00 1 . 3 E - 1 0  1 .3E-10 
Y l.00 1.7E-08 1 .7E-08 
Y 1.00 6 . 7 E - 0 8  6 .7E-08 
Y 1 .00 2 .4E-08 2 .4E-08 
Y 1 .00 2.OE-07 2.OE-07 

SITE INFORMATION 

Temperature: . 11 degrees C 
. P r e c i p i t a t i o n :  102 cm/y 

Mixing Height: 950 m 

SYNOPSIS  
Page 2 
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SOURCE INFORMATION 

Source  Number: 1 

S t a c k  H e i g h t  ( m ) :  3.68 
D iamete r  ( m ) :  0.56 

Plume R i s e  
Momentum ( r n / s ) :  1.30E+01 
( E x i t  Vel o c i  t y  1 

A G R I  CULTURAL DATA 

Vege tab le  M i  1 k Meat 
- 

F r a c t i o n  Home Produced:  . 0.700 0.399 0 .442 
F r a c t i o n  From Assessment Area:  0 .300 0 .601 0.558 

F r a c t i o n  Impor ted :  0 .000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Values used. 

D I S T A N C E S  U S E D  FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1343 1308 2048 1680 1378 1016 1057 1102 1132 1256 
1247 1232 1131 1126 1730 1260 1093 1094 1728 1734 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1988  

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
A p r  7, 1998 3:49 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 . .  

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  11 L a u n d r y  F a c i l i t y  [ G l l  

D a t a s e t  Name: 9 7 - P Z 7 4 - G l  
D a t a s e t  D a t e :  A p r  7 ,  1.998 1:31 pm 

Wind F i l e :  WNDFILES\97STAR.WND 



. Apr  7 ,  1998 3:49 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Organ (mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.20E-07 
2.42E-07 
2 .60E-05 
5.02E- 04  
2.16E-07 
3 . 2 8 E - 0 4  
2.83E - 0 6  

EFFEC 7 .41E-05 

PATHWAY EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Se l  e c t e d  
I nd i v i  d u a l  

Pathway ' (mrem/y) 

INGESTION 2.19E'-06 
INHALATION 7.18E-05 
A I R  I M M E R S I O N  2.43E- 12 
GROUND SURFACE 5.46E- 08 
INTERNAL 7.40E-05 
EXTERNAL 5.46E-08 

TOTAL 7.41 E -  05. - 

a 
SUMMARY 



Apr 7 ,  1 9 9 8  3 : 4 9  pm 

NUCLIDE EFFECTIVE D O S E  EQUIVALENT SUMMARY 

Nucl i d e  

Sel ected 
I n d i v i d u a l  

(rnrem/y 1 

U - 234 
U- 235 
U - 236 
U - 238  
RA - 226  
RA - 228  
TH - 2 2 8  
TH - 230  
TH - 232 
TH - 234  

TOTAL 

2 .40E-05  
2 .06E-06  
2 .05E-06  
1.53E-05 
6.47E- 10 
1.05E-09 
4 .36E-06  
1.74E,-O5 
8 .86E-06  

* 1 . 7 5 E - 0 8  

7 .41E-05  

SUMMARY 
P a g e  2 



' .. 
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C A N C E R  RISK SUMMARY 

Cancer  

S e l  e c t e d  I n d i  v i  dual  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 

' BOWEL 
LIVER 
P A N C R E A S  

' URINARY 
OTHER 

2.27E- 11 
1 . 5 0 E - 1 1  
5 .23E-14  
5.41E- 1 3  
8 .01E-  10 
3 . 3 3 E - 1 3  
4 .86E-13  
9.23E- 13 
2.15E- 1 3  
5.46E - 12 
2.63E- 1 3  

TOTAL . 8 . 4 7 E - 1 0 .  

PATHWAY R I S K  SUMMARY 

S e l  e c t e d  I n d  i v i  d u a l  
T o t a l  L i f e t i m e  

Pathway f a t a l  Cancer  R i s k  

INGESTION 1 .07E-  11 
INHALATION 8 .35E-  10 
A I R  I M M E R S I O N  5.53E-17 
GROUND S U R F A C E  1.26E-12 
I NTERNA L 8 .46E-  10 
EXTERNAL 1.26E - 12 

TOTAL 8 .47E-  10 



a 
A p r  7,  1998 3:49 pm 

NUCLIDE RISK SUMMARY 

. 

Nucl  i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U - 234 
u - 2 3 5  
U-236 
U - 238 
RA - 226 
RA-  228 
TH - 228 

TH - 232 
TH - 234 

TH - 230' 

TOTAL 

3.13E- 10 
2 .70E-11 
2.63E- 11 
2.Ol.E- 10 
8.32E- 15 
1.06E- 14  
8 . 7 3 E - 1 1  
1.43E- 10 
4.99E- 11 
5.37E-13 

8 ;  47E- 10 

SUMMARY 
'Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1343 1308 2048 1680 1378 1016 1057 

N 
NNW. 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
E S E  

E 

N E  
NNE 

E N E  

$$3@?$$J5 . .... 
. . .:::.*::. ......I... . . ... , .. 
1 .3E-05 
1 .3E-05 
1 .2E-05 
2.1E-05 
2 .9E-05 
1 . 6 E - 0 5  
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 9 E - 0 5  
2 .7E-05 
2 . 9 E - 0 5  
4 .3E-05 
5 . 1 E - 0 5  
4 .6E-05 
3 . 1 E - 0 5  

:~,;i':.;.o . j p j @ $  .-i. :.. . 
, . . :.%. .:. ... :.:.::. _.._.: 
1 . 4 E - 0 5  
1 .3E-05 
1 .2E-05 
2 .2E-05 
3.OE-05 
1 . 6 E - 0 5  
1 . 3 E - 0 5  
1 . 3 E - 0 5  
2.OE-05 
2 .8E-05 
3.OE-05 
4 .4E-05 
5.3E-05 
4.8E-05 
3 .2E-05 

.. 1 .1E-05 . . . . . . ... ... . _... ..,.....,\. . :q@5p@:G 
7.5E-06 
7.4E-06 
1.3E-05 
3.6E-05 
8.5E-06 
6.9E-06 
7 .3E-06 
1 .2E-05 
1 .8E-05 
1 .9E-05 
2.6E-.O5 
3.OE-05 
2.6E-05 
1.8E-05 

:: .....? i.. . _.. , ,.%: :. . . 

1 .4E-05 
9.7E-06 
wggg@:g 
9.1E-06 
1.6E-05 
2.1E-05 
l . l E - 0 5  
8.9E-06 
9 .3E-06 
1 .5E-05 

2.3E-05 
3 .3E-05 
3.8E-05 
3.4E-05 
2.3 E - 05. 

.... ..... :.; ............................. 

..... ..3:::.. ..... ...._.. .... .... .\.. 

2 .2E-05 

1 .9E-05 
1 .3E-05 
;$$;::<?@;?;;:$g 1.2E-05 

2.1E-05 
2 .8E-05 
.1.5E-05 
1 .2E-05 
1 .2E-05 
1 .9E-05 
2 .6E-05 
2 .8E-05 
4 .2E-05 
4.9E-05 
4.4E-05 
3.oE-05 

. .A. .. ..... . .. .i_. .:.:..:.. ,:....... : .:.+.:: .: ...-... . 

2 .8E-05 
1.9E-05 
1.8E-05 
I .  7E-05 
3 .2E-05 
y3pqyj .e.: . :.. 
2 .4E-05 
1.8E-05 
1 .9E-05 
2 .8E-05 
3 .9E-05 
4 .2E-05 
6.2E-05 
7.4E-05 
6 .7E-05 
4.6E-05 

..... . ............,.. ..... ..,.............. . 
.... ... :. .+!,:::, . :_ ... :.:.:.. . .., ... 

2 . 7 E - 0 5  
1 .8E-05 
1 .7E-05 
1.6E-05 
3.OE-05 
4 .,2 E - 05 
:p:2%;@2::@5 *: ...:, 

1 .7E-05 
1 .8E-05 
2.6E-.O5 
3 .7E-05 
3 . 9 E - 0 5  
5 .9E-05 
7. O E -  05 
6.4E-05 
4.4E-05 

._._.......... ..... . ..,. ..( 
. ...,.. ... :..:..-A ....._...._.... . . . . . . . . . . . . . . , . . , , ......:. 

D i  r e c t i  on 1102 1132 1256 1247 1232 1131 1126 

N 2 .5E-05 2 .4E-05 2 .1E-05 2 .1E-05 2.2E-05 2 .4E-05 2 .4E-05 
NNW 1 .7E-05 1 .6E-05 1 .4E-05 1 .4E-05 1 .5E-05 1 .6E-05 1 .7E-05 

NW 1 . 6 E - 0 5  1 . 6 E - 0 5  1 . 4 E - 0 5  1 . 4 E - 0 5  1.4E-05 1 .6E-05 1.6E-05 
W N W  1 . 5 E - 0 5  1 . 5 E - 0 5  1 .3E-05 1 .3E-05 1.3E-05 1 . 5 E - 0 5  1 .5E-05 

W 2 .8E-05 2 .7E-05 2 .3E-05 2.4E-05 2.4E-05 . 2 . 7 E - 0 5  2 .7E-05 
wsw 

sw 
ssw 

S 
S S E  
SE 

E S E  
E 

ENE 
NE 

NNE 

3 .9E-05 

1 .6E-05 
1 . 7 E - 0 5  
2 .5E-05 
3 . 5 E - 0 5  
3 . 7 E - 0 5  
5 .5E-05 
6 . 6 E - 0 5  
6.OE-05 
4 .1E-05 

&iyg:;:;:;:@$ 
,.<::: :. ..-... . ......... ..:. ..:. .:.:.. .. :... . 

3,. 8 E - 05 3 . 2  E - 05 

1 . 6  E - 0 5 1 . 4  E': 0 5 
2.4E-05 - 2 . 1 E - 0 5  
3 . 4 E - 0 5  3.OE-05 
3 . 6 E - 0 5  3 .2E-05 
5 . 4 E - 0 5  4.7E-05 
6 .4E-05 5.6E-05 
5 .8E-05 5.OE-05 
3 . 9 E - 0 5  3.4E-05 

3 . 3 E - 0 5  
. 1 .8E-05 . . . . . . . . . . . . . . . . . . . 

1.4E-05, 
2 .1E-05 
3.OE-05 
3 .2E-05 
4.7E-05 
5.6E-05 
5. I E - 0 5  
3 .4E-05 

~~~~~~~~ 

: ..*:.:I ... . . . . . . , . . . . . 

3 .3E-05 
1.8E-05 
... 1 .4E-05 ,. , . . . . . . . . . . . . . . . .. 

2 .2E-05 
3.OE-05 
3 .2E-05 
4 .8E-05 
5.7E-05 
5.2E-05 
3.5E-05 

j. . y:.:; .... :.:.:.:$&@S 
. .. ,.. ::!:.:..A,. ......... 

3 . 8 E - 0 5  
2.OE-05 
. 1.6E-05 . . . . . . . . . . . . . . . 

2 .4E-05 
3.4E-05 
3 . 6 E - 0 5  
5.4E-05 
6 . 4 E - 0 5  
5.8E - 05 
3.9E-05 

.. :Bi'i":@E,;:'.':'s'g ... -...... 
:. , ,.;3::, .;: _. :::::::.. ..:.. ,.( 

3 .8E-05 
2 .1E-05 
1 .6E-05 . ..... (. . . .,. .....,.,..... . . . , .L'i'i':'G:~:'::':~~'ie 
2 .4E-05 
3 .4E-05 
3 .6E-05 
5 .4E-05 
6.5E-05 
5.9E-05 
4.OE-05 

:. ..,:.; . ..-:. ' .. . ..... ... . .c.. :.:.:.:.. ..:., . : 



A p r  7, 1998 3 :49  pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i r e c t i o n  1730 1260 1093 1094 1728 1734 

N 1.4E-05 2.1E-05 2 . 5 E - 0 5  2.5E-05 1.4E-05 1 .4E-05 
NNW 9 .3E-06 1 .4E-05 1.7E-05 1 .7E-05 9.3E-06 9 .3E-06 

NW 9 . 1 E - 0 6  1 .4E-05 1 .6E-05 1.6ELO5 9.2E-06 9.1E-06 
W N W  8 .8E-06 1 .3E-05 1.5E-05 1.5E;OS 8 .8E-06 8 .8E-06 

W 1 . 5 E - 0 5  2.3E-05 2.9E-05 2 .9E-05 1.5E-05 1 .5E-05 
wsw 2.OE-05 3.2E-05 4.OE-05 4.OE-05 2.OE-05 2.OE-05 

sw l . l E - 0 5  1 .7E-05 2.1E-05 2 .1E-05 l . l E - 0 5  l . l E - 0 5  
ssw 8 . 6 E - 0 6  1 .3E-05 1 .6E-05 1 .6E-05 8 .6E-06 8 .5E-06 

S 9.OE-06 1 . 4 E - 0 5  1 .7E-05 1 .7E-05 9.OE-06 9.OE-06 
S S E  2.5E-05 2 .5E-05 1 .5E-05 1 .5E-05 

SE 3.5E-05 3.5E-05 2.1E-05 2 .1E-05 
E S E  2 . 2 E - 0 5 .  2 .2E-05 

E 3 .2E-05 3 .2E-05 
ENE 5 6.7E-05 3.7E-05 3.7E-05 

N E' 3 .3E-05 5.OE-05 6 .1E-05 6 .1E-05 
NNE 2 .2E-05 3.4E-05 4 .1E-05 4 .1E-05 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i  r e c t i  on 1343 1308 2048 1680 1378 1016 1057 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

NE 
NNE 

2.2E;'lO 2.3E - 10 
1 . 5 E - 1 0  1 .5E-10 
1 . 4 E - 1 0  1.5E-10 
1.3E-  10,  1 .4E-10 
2 . 4 E - 1 0  2.5E-10 
3 .3E-10 3 .5E-10 
1 .8E-10 1.8E-10 
1 .4E-10 1.4E-10 
1 .4E-10 1.5E-10 
2 .2E-10 2.3E-10 
3 .1E-10 3 . 2 E - 1 0  
3 .3E-10 3 .4E-10 
4.9.E-10 5.1E-10 
5 .8E-10 6.OE-10 
5 .2E-10 5 .4E-10 
3 .5E-10 3 .7E-10 

1 . 3 E - 1 0  
8 .4E-11 
8.4E-  11 
8.2E-  11 

,1.4E-10 
1 .8E-10 
9 .6E-11 
7 .7E-11 
8 . 2 E - 1 1  
1 .4E-10 
2 .1E-10 
2 .2E-  10 
3.OE-10 
3 .4E-10 
3 .  O E -  10 
2.OE-10 

1 .6E-10 
1 . 1 E -  10 
l . l E - 1 0  
1 .05-10 
1 .8E-10 
2.4E-10 
1.3E-10 
1 . O E -  10 
1.OE-10 
1.7E- 10 
2 .4E-10 
2.6E-10 
3.7E-10 
4.3E- 10 
3.9E- 10 
2.6E-30 

2 .1E-10 
1.4E-10 
1 .4E-10 
1.3E-  10 
2.3E-10 
3.2E-10 
1 .7E-10 
1 .3E-10 
1.4E-10 
2 .1E-10 
3.OE-10 
3 .2E-10 
4.7E-10 
5.6E-,lO 
5. O E -  10 
3.4E- 10 

3 .2E-10 
2.2E-10 
2.OE- 10 
1 .9E-10 
3.6E-10 
5 .1E-10 
2 .7E-10 
2 .1E-10 
2 .1E-10 
3.2E-  10 
4 .4E-10 
4 .7E-10 
7 .1E-10 
8 .5E-10 
7 .7E-10 
5 .3E-10 

3.OE-10 
2 .1E-10 
1 .9E-10 
1 . 8 E - 1 0  
3 . 4 E - 1 0  
4.8E-  10 
2.6E-  10 
2.  O E -  10 
2.OE- 10 
3.OE-10 
4 .2E-10 
4.5E-10 
6.7E-10 
8.OE- 10 
7.3E- 30 
5. O E -  10 

D i s t a n c e  ( m )  

D i r e c t i o n  1102 1132 1256 1247 . 1232 1 1 3 1  1126 

N 2 .9E-10 
NNW 1 . 9 E -  10 

NW 1 .8E-10 
W N W  1 .7E-10 

W 3 . 2 E - 1 0 .  
w s w  4 . 5 E - 1 0  

sw 2 .4E-10 
ssw 1 . 8 E - 1 0  

S '1 .9E-10 
S S E  2 . 8 E - 1 0  

S E  4 .  O E -  10 
E S E  4 . 3 E - 1 0  

E 6 .3E-10 
E N E  7 . 6 E - 1 0  

N E  6 .9E-  10 
NNE 4.7E-  10 

.2 .8E-10 
1.9E-10 
1 .8E-10 
1 .7E-10 
3.1E-10 
4.3E- 10 
2.3E-  10 
1 .8E-10 
1 .8E-10 
2 .7E-10 
3 .8E-  10 
4.1E- . l0  
6 .1E-10 
7 .3E-10 
6.6E- 10 
4.5E- 10 

2.4E-  10 
1.6E-10 
1.5E-  10 
1.5E-10 
2 .7E-10 
3 .7E-10 
2.  O E -  1.0 
1 .5E-10 
1 .6E-10 
2 .4E-10 
3.4E-  10 
3.6E-  10 
5 .3E-  10 
6.4E: 10 
5'. 7E- 10 
3 . 9 E -  10 

2.4E- 10 
1.6E- 10 
1.6E-10 
1.5E-  10 
2.7E- 10 
3 .7E-10 
2.OE-10 
1.5E-10 
1.6E-  10 
2.4E-  10  
3 .4E-  10 
3 . 6 E - 1 0  
5 .4E-10 
6 .4E-10 
5 .8E-10 
3 . 9 E - 1 0  

2 .5E-10 2.8E-10 2.8E-10 
1.7E-10 1 .9E-10 1 .9E-10 
1.6E-10 1 .8E-10 1 .8E-10 
1 .5E-10 1.7E-10 1..7E-10 
2.7E-10 3.1E-10 3.1E-10 
3.8E-10 4 .3E-10 4 .4E-10 
2.OE-'10 2 .3E-10 2 .3E-10 
1 .6E-10 1 .8E-10 1.8E-10 
1.6E-10 1.8E-10 1 .8E-10 
2 .5E-10 2 .7E-10 2 .8E-10 
3 .4E-10 3 .8E-10 3.9E-10 , 

3 .7E-10 4.1E-10 4 .1E-10 
5 .5E-10 6.1E-10 6.2E-10 
6.5E-10 7 .3E-10 7 .4E-10 
5.9E-10 6 .6E-10 6 .7E-10 
4.OE-10 4.5E-10 4 .5E-10 



a 

a 

a 

Apr 7, 1998 3:49 pm 

INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

SUMMARY 
Page 8 

Distance (m) 

Di recti on 1730 1260 1093 1728 1734 1094 

N 1.6E-10 2.4E-10 2.9E-10 2.9E-10 1.6E-10 1.6E-10 
NNW. 1.OE-10 1.6E-10 2.OE-10 2.OE-10 1.OE-10 1.OE-10 
NW 1.OE-10 1.5E-10 1.9E-10 1.9E-10 1.OE-10 1.OE-10 

WNW 9.9E-11 1.5E-10 1.7E-10 1.7E-10 9.9E-11 9.9E-11 
W 1.7E-10 2.7E-10 3.3E-10 3.3E-10 1.7E-10 1.7E-10 

wsw 2.3E-10 3.7E-10 4.6E-10 4.6E-10 2.3E-10 2.3E-10 
sw 1.2E-10 2.OE-10 2.4E-10 2.4E-10 1.2E-10 1.2E-10 
ssw 9.6E-11 1.5E-10 1.9E-10 1.9E-10 9.6E-11 9.6E-11 

S 1.OE-10 1.6E-10 1.9E-10 1.9E-10 1.OE-10 1.OE-10 
SS E 1.7E-10 2.4E-10 2.9E-10 2.9E-10 1.7E-10 1.7E-10 
SE 2.4E-10 3.4E-10 4.OE-10 4.OE-10 2.4E-10 2.4E-10 

ESE 2.5E-10 3.6E-10 4.3E-10 4.3E-10 2.5E-10 2.5E-10 
E 3.6E-10 5.3E-10 6.4E-10 6.4E-10 3.6E-10 3.6E-10 

EN E 4.2E-10 6.3E-10 7.7E-10 7.7E-10 4.2E-10 4.2E-10 
N E  3.7E-10 5.7E-30 7.OE-10 7.OE-10 3.7E-10 3.7E-10 

N N E  2.5E-10 3.9E-10 4.7E-10 4.7E-10 2.5E-10 2.5E-10 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
A p r  7, 1998 3:50 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

~~ 

5 .13E-05 

A t  T h i s  L o c a t i o n :  1336 M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g .  11 Laundry  F a c i l i t y  CG2] 

D a t a s e t  Name: 97-P274-62 
D a t a s e t  Date :  Apr  7, 1998 1:32 pm 

Wind F i l e :  WNDFILES\97STAR.WND 



A p r  7,  1998 3:50 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page' 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1336 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  5.86E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i  V a l  e n t  

(mrem/y 1 

GONADS 1.53E-07 
BREAST 1.69E-07 
R M A R  1 .80E-05 
LUNGS 3.47E-04 
THYROID 1.50E-07 
ENDOST 2.27E- 04 
RMNDR 1 .96E-06 

EFFEC . 5.13E-05 

000738 



A p r  7, 1998 3:50 pm .a 

Nuc l  i d e  

U-234 
U-235 
U - 236 
U-238 
R A -  226' 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

C 1  a s s  

Y 
Y 
Y 
Y 
w *  
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#1 TOTAL 

S i z e  C i / y  C i  /y  

0.30 9 .9E-08 9.9E-08 
1.00 1.5E-08 1 .5E-08 
1.00 1 .5E-08 1 .5E-08 
0.30 7.OE-08 7.OE-08 
1.00 3 . 2 E - 1 1  3 . 2 E - 1 1  
1 - 0 0  . 1 .3E-10 1 .3E- IO 
1 .00  1 . 7 E - 0 8  1 .7E-08 
1.00 6 .7E-08 6.7E-08 
1.00' 2 . 4 ~ - 0 8  z . ~ E - Q ~  
1.00 2.OE-07 2.OE-07 

SITE INFORMATION 

Tempera ture :  , 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 

. .  
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SYNOPSIS 
Page 3 

Apr 7,  1998 3:50 pm 

S O U R C E  INFORMATION 

' S o u r c e  Number: 1 

S t a c k  H e i g h t  ( m ) :  3.68  
D i a m e t e r  ( m ) :  0.56 

Plume R i s e  
Momentum ( m / s ) :  1.30E+01 
( E x i t  Ve l  o c i  t y  1 

A G R  I CULTURAL DATA 

V e g e t a b l  e M i  1 k M e a t  

F r a c t i o n  Home Produced :  4 .700 0.399 0.442 
F r a c t i o n  From Assessmen t  A rea :  0.300 0 . 6 0 1  0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0 .000 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f  a u l  t Val  u e s  used.  

DISTANCES U S E D  F O R  MAXIMUM INDIVIDUAL ASSESSMENT 

1336 1645 2100 1821 2528 2342 2177 1742 1347 2252 
2320 1811 2402 1716 2036 2128 2081 1855 1887 1855 



1 4 1 0  

C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 
.. 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Apr . 7 ,  1998 3:50 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  11 Laundry  F a c i l i t y  .[G2] 

D a t a s e t  Name: 97-P274-G2 
D a t a s e t  Date :  Apr  7 .  1998 1:32 pm 

Wind F i l e :  WNDFILES\97STAR.WND 

00074% 



c ,Apr  7, 1998 3:50 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 .53E-07 
1.69E-07 
1.80E-05 
3.47E-04 
1.50E-07 
2.27E-04 
1 .96E-06 

E F F E C  5.13E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y) 

INGESTION 
I NHA LAT I ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

1 .51E-06 
4.97E.-05 ' 

1 .68E-12 
3.84E-08 
5.12E-05 
3.84E-08 

5.12E-05 

SUMMARY 
Page 1 



A p r  7 ,  1998 3:50 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U-234  
U - 2 3 5  
U - 236 
U - 2 3 8  
RA - 226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 2.34 

TOTAL 

1 .66E-05  
1 .43E-06  
1 .42E-06  
1 .06E-05  
4.47E- 10 
7 .29E-10  
3.01E - 0 6  
1 .21E-05  
6 .13E-06  
1 .21E-08  

5 .12E-05  

SUMMARY 
Page 2 



Apr  7,  1998 3:50 pm 

C A N C E R  R I S K  SUMMARY 

Cancer 

LEU KEM I A 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.57E- 11 
1.04E- 11 
3.65E- 14 
3.78E-13 
5.54E-10 
2.32E-13 
3.37E-13 
6.40E- 13 
1.50E-13 
3.78E-12 
1 ;83E- 13 

5.86E- 10  

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 7.39E-12 
INHALATION 5.78E - 10 
A I R  I M M E R S I O N  3.83 E - 1-7 
GROUND SURFACE . 8 .91E- 13 
INTERNAL . 5.85E-10 
EXTERNAL 8.91E-13 

T O T A L  5 .86E-10 

SUMMARY 
Page 3 



Apr  7, 1998 3:50 pm 

NUCLIDE R I S K  SUMMARY ' 

Nuc l  i d e  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

U-234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH- 228 
TH-230 
TH - 232 
TH-234 

TOTAL 

2.17E-10 
1.87E- 11 
1.82E-11 
1.39E- 1 0  
5.76E-15 
7.31E-15 
6.04E- 11 
9.87E-11 
3.45E- 11 
3.72E-13 

5:86E-10 

- 1 4 7 0  

SUMMARY 
Page 4 



Apr  7,  1998 3:50 pm SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( r n )  

D i  r e c t i  on 1336 1645 2100 1 8 2 1  2528 2342 2177 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
E N E  

NE 
NNE 

1 . 9 E - 0 5  
1 .3E-05 
1 . 3 E - 0 5  
1 . 2 E - 0 5  
2 .1E-05 
2.9E-05 
1 .6E-05 
1 . 2 E - 0 5  
1 . 3 E - 0 5  
1 . 9 E - 0 5  
2 . 7 E - 0 5  
2 . 9 E - 0 5  
4 .3E-05 
5 .1E-05 
4 .6E-05 
3.lE-05 

1.5E-05 
9.8E-06 
9 . 6 E - 0 6  
9 . 2 E - 0 6  
1 . 6 E - 0 5  
2 .1E-05 
1 . 1 E - 0 5  
9.OE-06 
9 .5E-06 
1 . 5 E - 0 5  
2 . 2 E - 0 5  
2 .3E-05 
3 .3E-05 
3 .9E-05 
3 .5E-05 
2 .3E-05 

1 . l E - 0 5  
7 .2E-06 
7 .1E-06 

1 . 2 E - 0 5  
1 S E - 0 5  
8 . 1 E - 0 6  
6 .6E-06 
7.OE-06 
1 . 2 E - 0 5  
1 . 8 E - 0 5  
1 .9E-05 
2.6E-.05 
2 . 9 E - 0 5  
2 . 5 E - 0 5  
1 . 7 E - 0 5  

. . . . . . . . . . . . .,.._, .. . ... . ~~~~~-~~ 
:. ...... y:::.. . . . . . . . .. . .. . . 

1 .3E-05 
8 .6E-06 
8.5E-06 
8 .2E-06 
1 . 4 E - 0 5  
1.8E-05 
9 .9E-06 
7 .9E-06 
8 .3E-06 
1.4E-05 
2.OE-05 
2 .1E-05 . . . . . . . . ... . . .(............. .. 

3 .4E-05 
3.OE-05 
2.OE-05 

~~~~~~~~ 

8 .6E-06 
5.8E- 06 
5 . 8 E - 0 6  
5.8E-06 
9.8E-06 
1 .2E-05 
.6.3E-06 
5.2E-06 
5 .7E-06 
1.OE-05 
1 . 5 E - 0 5  
1 . 6 E - 0 5  
2 .1E-05 

2.OE-05 
1 . 3 E - 0 5  

................................ . . . . . 
~*~~~~~~ 

9 .4E-06 
6.3E-06 
6.3E-06 
6.3E-06 

1 .3E-05 
7.OE-06 
5 .7E-06 
6 .2E-06 
1 . 1 E - 0 5  
1 . 6 E - 0 5  
I .  7E-05 
2.3E-05 
2.5E-05 
2 .2E-05 
1 .5E-05 

... : ~ : ~ ~ ~ ~ - ~ ~  

i ..... 0 . .  .... . . . . .. . . 

1 .OE-05 
6 .9E-06 
6 .8E-06 
6.8E-06 
1 .2E-05 
1 . 4 E - 0 5  
7 .7E-06 
6.3E-06 
6 .7E-06 
1 .2E-05 

1 . 8 E - 0 5  
2 .5E-05 
2 .8E-05 
2.4E-05 
1 .6E-05 

: ~ ~ ~ - ~ ~  ' .... .... 
i.. ... ............... ...... ... 

D i s t a n c e  ( r n )  

D i  r e c t i  on 1742 1347 2252 2320 1 8 1 1  2402 1716 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
E N E  

N E  
N N E  

1 . 4 E - 0 5  
9.1E-Q6 
8 . 9 E - 0 6  
8.6E-  06 
1 .5E-05 
2.OE-05 
1 . 1 E - 0 5  
8 . 4 E - 0 6  
8 . 8 E - 0 6  
1 . 4 E - 0 5  
2 . 1 E - 0 5  
2.2E-05 
3 . 1 E - 0 5  
3 .6E-05 
3 .2E-05 
2 . 2 E - 0 5  

1 . 9 E - 0 5  
1 . 3 E - 0 5  
1 . 2 E - 0 5  
1 .2E-05 
2 . 1 E - 0 5  
2 . 9 E - 0 5  
1 .5E-05 
1 .2E-05 
1 . 2 E - 0 5  
1 . 9 E - 0 5  
2.7E-05 
2 . 9 E - 0 5  
4 . 3 E - 0 5  
5 .1E-05 
4 . 6 E - 0 5  
3 . 1 E - 0 5  

9 . 9 E - 0 6  
6 . 6 E - 0 6  
6 .6E-06 
6 .6E-06 
1.1E-05 
1 .4E-05 
7 .4E-06 
6.OE-06 
6.5E-06 
1.1E-05 
1 .7E-05 
1 .8E-05 
2 . 4 E - 0 5  
2 , J E - 0 5  
2.3E-05 
1 .5E-05 

9 .6E-06 
6 .4E-06 
6 .4E-06 
6.4E-06 
1.1E-05 
1 . 3 E - 0 5  
7.1E-06 
5.8E-06 
6 .3E-06 
1 . 1 E - 0 5  
1 .6E-05 
1 .7E-05 
2 .3E-05 ~ $ i ' j S i ~ : B ~ ~ 5  

e:. . . . . . , . , , . . . . . . . . . . . . 
2 . 2 E - 0 5  
1.5E-05 

1 . 3 E - 0 5  dC''T1E:'''':'@~ ... 

8 . 5 E - 0 6  
8.3E - 0 6  
1 .4E-05 
1 . 9 E - 0 5  
1 .OE-05 
7.9E-06 
8 . 4 E - 0 6  
1 .4E-05 
2.OE-05 
2 . 1 E - 0 5  
3.OE-05 
3 . 5 E - 0 5  
3 . 1 E - 0 5  
2 . O E - 0 5  

. . . . . . . . . . . .,.....:.. ....... .. 
. , ;:1.::: .'I:, ;,::;-:; , ::.. .. 

9 . 2 E - 0 6  
6 .1E-06 
6 .1E-06 
6 .1E-06 
~ ~ * ~ ~ - ~ ~  

1 .2E-05 
6 .8E-06 
5.6E-06 
6.OE-06 
1 . 1 E - 0 5  
1 .6E-05 
1 . 7 E - 0 5  
2 .2E-05 
2 .5E-05 
2 .2E-05 
1 . 4 E - 0 5  

.. ............ ................. ....... . 
__.. _.._... 

1 .4E-05 
. 9,. . . . . 3.E . . . . . . . - 06 g;::q@qjg ... 
:.. ..<-;:: ..: (..... -:..:.;.:... 
8 .8E-06 
1 .5E-05 
2. O E  - 0 5  
1.1E-05 
8.5E-06 
9.OE-06 
1.5E-05 
2.1E-05 
2.2E-05 
3.2E-05 
3 .7E-05 
3.3E-05 
2 .2E-05 
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P 4 7 0  

INDIVIDUAL EFFECT,IVE DOSE EQUIVALENT RATE (rnrem/y) 
(All Radionuclides and Pathways) 

SUMMARY 
Page 6 

Distance ( m )  

D i  recti on 2036 2128 2081 1855 1887 1855 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N E  

NE 
NNE 

1 .1E-05 
7 . 5 E - 0 6  
7 . 4 f - 0 6  
7.3E-06 
1 . 2 E - 0 5  
1 .6E-05 
8 .5E-06 
6 .8E-06 
7.3E-06 
1 . 2 E - 0 5  
1.8E-05 
1 . 9 E - 0 5  
2 .6E-05 
3.OE-05 
2 .6E-05 
1 . 8 E - 0 5  

1 .1E-05 
7 .  I E - 0 6  
7.OE-06 
6.9E-06 
I .  ZE-05 
1. 5E-.O5 
8.OE-06 
6.5E-06 
6.9E-06 
1.2E-05 
1 .8E-05 
1 .8E-05 
2 .5E-05 
2.8E-05 
2 . 5 E - 0 5  
1 .7E-05 

l . l E - 0 5  
7 .3E -.06 
%3:q&$B:$j 
7 . l E - 0 6  

. . .....,... . ... . ......... . ..... . 
, ,..... -:... ... . ..... ..... ..... .:. 

1 .2E-05 
1 . 5 E - 0 5  
8 .2E-06 
6 .6E-06 
7 .1E-06 
1 .2E-05 
1 .8E-05 
1 .9E-05 
2.6E-05 
2.9E-05 
2 .6E-05 
1 .7E-05 

1 . 3 E - 0 5  
8 . 4 E - 0 6  
8 .3E-06 
8.OE,-06 
1 .4E-05 

~~~~~ 

j . ..<g::.;, j. tjz.. . 5 , .  , 

9 .7E-06 
7 .7E-06 
8 .1E-06 
1 .4E-05 
2 .OE-05 
2 .1E-05 
2 .9E-05 
3 .4E-05 
3.OE-05 
2.OE-05 

1.2E-05 
8 .2E-06 
8.1E-06 
7.9E-06 
:fiili::r''''''''''''''''''" 1.4E-05 
. ,.:#pq$y 
9.4E-06 
7.5E-06 
8.OE-06 
1.3E-05 
1 .9E-05 
2. 0 E - 0'5 
2 .9E-05 
3.3E- 0 5  
2 .9E-05 
1 .9E-05 

:...*:. ./., :..:i.:.:.:.: 

1.3E-05 
8 .4E-06 
8 .3E-06 
8.OE-06 
1 .4E-05 
1.8E-05 
9.7E-06 ' 

7 .7E-06 
8.1E-06 
1 .4E-05 
2.OE-05 
2 .  I E - 0 5  
2.9E-05 
3.4E-05 
3.OE-05 ~~~-~~~ 
......?. : ...... .... .... ,. _... 

000747 

. .  
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INDIVIDUAL LIFETIME R I S K  (deaths)  
( A l l  Radionuclides a n d  Pathways) 

Distance ( m )  

Di r e c t i  on 1336 1645 2100 1 8 2 1  2528 2342 2177 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
E N'E 

N E  
NNE 

2.2E-'10 
1 .5E-  10 
1 .4E-10 
1 . 3 E - 1 0  
2 .4E-10 
3.3E-10 
1 .8E-10 
1.4E- 10 
1 .4E-10 
2.2E- 10 
3 .1E-10 
3.3E-  10 
4.9E- 10 
5.9E-10 
5.3E-10 
3 .5E-10 

1.7E- 10 
1 .1E-10 
l . l E - 1 0  
1. O E -  10 
1 .8E-10 
2 .4E-10 
1.3E-10 
1 . O E -  10 
1.1E-10 
1.7E- 10 
2 .5E-10 
2 .6E-10 
3.8E-10 
4 .5E-10 
4.OE-10 
2 .6E-10 

1 . 2 E - 1 0  
8 . 1 E - 1 1  
8 . 1 E - 1 1  
7.9E- 11 
1.4E-  10 
1.7E-  10 
9.2E- 11 
7.4E-11 
7 .9E-11 
1.4E-10 
2 .  OE- 10 
2.1E-10 
2.9E- 10 
3.3E-  10 
2 .9E-10 
1 .9E-10 

1.5E-10 
9 .7E-11 
9.6E- 11 
9.3E- 11 
1.6E-10 
2.1E-10 
l . l E - 1 0  
8 .9E-11 
9 .4E-11 
1.6E-10 
2.3E-10 
2.4E- 10 
3.4E-10 
3.9E- 10 
3.5E- 10 
2 .3E-10 

9 .8E-11 
6 . 5 E - 1 1  
6.5E-  11 
6.5E- 11 
l . l E - 1 0  
1 .3E-10 
7.1E-13 
5 .9E-11 
6 . 4 E - 1 1  
1 .2E-10 
1.8E-10 
1.8E-10 
2.4E- 10 
2.7E-.10 
2.3E-10 
1.5E- 10 

l . l E - 1 0  
7 . 1 E - 1 1  
7 . 1 E - 1 1  
7 . 1 E - 1 1  
1 .2E-10 
1 . 5 E - 1 0  
7 . 9 E - 1 1  
6.4E-  11 
7.OE- 11 
1.2E-  10 
1 .9E-10 
2 .OE- 10 
2 .6E-10 
2.9E-10 
2 .5E-  1 0  
1 .7E-10 

1 .2E-10 
7.8E- 11 
7 . 7 E - 1 1  
7.6E-  11 
1.3E-10 
1 .6E-10 
8 . 7 E - 1 1  
7 . 1 E - 1 1  
7.6E'- 11 
1.3E-10 
2 .  OE- 10 
2.1E-10 
2.8E- 10 
3.2E-  10 
2.8E-  10 
1.8E-10 

Distance (rn) 

Di r e c t i  on 1742 1347 2 2 5 2  2320 . 1 8 1 1  2402 1716 

N 1.5E- 10 
NNW 1.OE-10 

NW 1.OE-10 
WNW 9 . 8 E - 1 1  

W 1. 7,E- 10 
w s w  2 .2E-10 

sw 1.2E-10 
ssw 9 . 5 E - 1 1  

S 1 . O E -  10 
SSE 1.6E-10 

SE 2 .4E-10 
E S E  2 .5E-10 

E 3.6E- 10 
ENE 4 .1E-10 

a .  NE 3.7E-  10 
N N E  2.5E-  10 

2.2E- 10 
1.5E- 10 
1 . 4 E - 1 0  
1.3E- 10 
2 . 4 E - 1 0  
3 .3E-10 
1 .8E-10 
1.4E- 10 
1.4E- 10 
2.2E-10 
3.1E-10 
3.3 E - 1-0 
4.9E- 10 
5 . 8 E - 1 0  
5.2E-10 
3 .5E-10 

1 .3E-10 
7 . 4 E - 1 1  
7 . 4 E - 1 1  
7.4E- 11 
1.3E-10 
1 .5E-10 
8.3E-  1.1 
6.8E-11 
7.3E- 11 
1.3E-10 
1 .9E-10 
2.OE-10 
2 .7E-10 
3.OE-10 
2 .7E-10 
1 .8E-10 

l . l E - 1 0  
7 .2E-11 

7.2E-11 
1.2E-10 
1.5E- 10 
8.OE-11 
6.5E-11 
7.OE-11 
1.3E-10 
1.9E- 10 
2.OE-10 
2.6E-10 
2.9E- 10 
2.6E-10 
1.7E- 10 

7 . 2 ~ -  ii 

1.5E-10 
9.8E-  11 
9.6E-  11 
9.3E-  11 
1.6E- 10 
2.1E-10 
l . l E - ' l O  
9.OE-11 
9 .5E-11 
1.6E- 10 
2.3E- 10 
2.4E- 10 
3.4E-10 
3 .9E-10 
3 .5E-10 
2 .3E-10 

1.OE-10 
6.9E-  11 
6 . 9 E - 1 1  
6 .9E-11 
1 .2E-10 
1.4E-10 
7.6E- 11 
6 . 2 E - 1 1  
6 . 8 E - 1 1  
1 .2E-10 
1 . 8 E - I O  
1 .9E-10 
2.6E-10 
2 . 8 E -  10 
2 .5E-10 
1 .6E-10 

1.6E-10 
l . l E - 1 0  
1 .OE-10 
9.9E- 11 
1.7E-10 
2.3E-  10 
1 .2E-10 
9 .7E-11 
1.OE-10 
1.7E-10 
2.4E-10 
2.5E-10 
3.6E- 10 
4 .2E-10 
3 .7E-10 
2 .5E-10 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i  r e c t i  on  2036 2128 2081 1855 1887 1855 

N 1 .3E-10 1 .2E-10 1.2E-10 1.4E-10 1 .4E-10 1 .4E-10 
NNW 8 . 4 E - 1 1  8.OE-11 8 .2E-11 9 . 5 E - 1 1  9 . 3 E - 1 1  9 . 5 E - 1 1  

NW 8 . 4 E - 1 1  7 .9E-11 8 . 1 E - 1 1  9 . 4 E - 1 1  9 .2E-11 9 . 4 E - 1 1  
W N W  8 . 2 E - 1 1  7 .8E-11 8.OE-11 9 .1E-11 8 . 9 E - 1 1  9 . 1 E - 1 1  

W 1 . 4 E - 1 0  1 . 3 E - 1 0  1 .4E-10 1 .6E-10 1 .6E-10 1 .6E-10 
w s w  1 . 8 E - 1 0  1.7E-10 1 .7E-10 2.OE-10 2.OE-10 2.OE-10 

sw 9 . 6 E - 1 1  9.OE-11 9 . 3 E - 1 1  l . l E - 1 0  l . l E - 1 0  l . l E - 1 0  
ssw 7 . 7 E - 1 1  7 .3E-11 7 .5E-11 8 .7E-11 8 . 5 E - 1 1  8 . 7 E - 1 1  

S 8 . 2 E - 1 1  7 .8E-11 8.OE-11 9 .2E-11 9.OE-11 9 . 2 E - 1 1  
S S E  1 .4E-10 1.4E-10 1 .4E-10 1 .5E-10 1 .5E-10 1 .5E-10 

SE 2 .1E-10 2.OE-10 2.OE-10 2.2E-10 2.2E-10 2.2E-10 
E S E  2 . 2 E - 1 0  2.1E-10 2.1E-10 2.4E-10 2 .3E-10 2 .4E-10 

E 3.OE-10 2.9E-10 3.OE-10 3 .3E-10 3 .3E-10 3 . 3 E - I 0  
ENE 3 .4E-10 3 .2E-10 3.3E-10 3 .8E-10 3.8E-10 3 . 8 E - 1 0  

N E  3.OE-10 2.8E-10 2.9E-10 3.4E-10 3.3E-10 3 .4E-10 
NNE 2.OE-10 1.9E-10 1 . 9 E - 1 0  2.3E-10 2 .2E-10 2 .3E-10 
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E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea.r 1 

3.96E-04 

A t  T h i s  L o c a t i o n :  1017 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  11 R e s p i r a t o r  Washing F a c i l i t y  [ G l l  

D a t a s e t  Name: 97-P284-G1 
D a t a s e t  D a t e :  Apr  7 ,  1998 1:20 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY E X P O S E D  INDIVIDUAL 

Loca t 
ii f e t  

S Y N O P S I S  
Page’ 1 

on O f  The I n d i v i d u a l :  1017 Me te rs  E a s t  N o r t h e a s t  
me F a t a l  Cancer R isk :  5.12E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(mrem/y) . 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

8.21E-07 
9.27E-07 
4.45E-05 
3.06E-03 
8.02E-07 
5.81 E -  04 
2.05E-05 

’ 3.96E-04 
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Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  l y  

u - 234 
u - 2 3 5  
U - 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH-234 

a 

-- 
Y 0.30 6.9E-07 6.9E-07 
Y 1 .00  3 .7E-08 3 .7E-08 
Y 1.00 2.7E-OS 2.7E-08 . 

Y ,  0 .30 7 .8E-07 7.8E-07 
W 0.30 4 .9E-10 4.9E-10 
W 0.30 2.OE-09 2.OE-09 
Y 0 .30 2 .1E-08 2.1E-08 
Y 0 . 3 0  6 . 2 E - 0 8  6 .2E-08 
Y 0 .30 3 . 3 E - 0 9  3 .3E-09 
Y 0 .30  3 . 1 E - 0 6  3 .1E-06 

SITE INFORMATION 

T e m p e r a t u r e :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  n g  H e i g h t  : 950 m 
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SOURCE INFORMATION 

S o u r c e  Number: 1 

S t a c k  H e i g h t  ( m ) :  4 .88 
D i a m e t e r  ( m ) :  0 .20 

Plume R i s e  
Momentum ( m / s ) :  2.91E+01 
( E x i t  Vel o c i  t y l  

AGRICULTURAL DATA 

SY NOPS I S 
Page 3 

V e g e t a b l  e M i  1 k Meat  
- - 

F r a c t i o n  Home Produced:  . 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area:  0.300 0.601 0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  were  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l u e s  used.  

DISTANCES U S E D  FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1337 1301 2043 1677 1375 1017 1 0 6 1  1106 1137 1261 
1252 123E 1137 1132 1735 1264 1094 1095 1724 1729 
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D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Apr  7,  1998 3 :47  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 '  

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

'Source C a t e g o r y :  REMEDIAT1,ON SITE 
Source  Type: S t a c k  

E m i s s i o n  Year: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  11 R e s p i r a t o r  Washing F a c i l i t y  CG11 

D a t a s e t  Name: 9 7 - P 2 8 4 - 6 1  
D a t a s e t  Date :  Apr  7 ,  1998 1:20 pm 

Wi,nd F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 8 .21E-07 
B.REAST 9 .27E-07 
R M A R  4 .45E-05 
LUNGS 3 .06E-03 
THY RO I D 8 .02E-07 
ENDOST 5 .81  E-04 
RMNDR 2.05E-05 

EFFEC 3.96E - 04  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

P a t h w a y  

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 1 .44E-05 
I NHA LATI ON 3.82E: 04 
A I R  I M M E R S I O N  1.88E - 1 1 
GROUND S U R F A C E  1 .50E-07 
INTERNAL 3 '. 9 6 E - 04  
EXTERNAL 1 .50E-07 

TOTAL 3 .96E-04 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

Sel e c t e d  
I n d i v i d u a l  

(mrem/y> 

U - 234 
u - 2 3 5  
U-236 
U - 238 
RA - 226 
RA - 228 
TH-  228 
TH - 230, 
TH - 232 
TH - 234 

TOTAL 

1.74E-04 
5.20E-06 
3.80E-06 
1 .73E-04 ' 
1.31E-08 
1.94E-08 
9.67E-06 
2 .77E-05 
2 .14E-06 
3.38E-07 

3.96E- 04 

SUMMARY 
Page 2 
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C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

C a n c e r  F a t a l  Cancer  R i s k  

LEUKEMIA 

THY R O I  D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
URINARY 
OTHER 

, BONE 

TOTAL 

4.23E- 11 
2 . 7 9 E - 1 1  
1 . 8 0 E - 1 3  
2.01E- 1 2  
4 .99E-09  
1.36E- 1 2  
3.51E- 1 2  
1.89E-12 
7 .99E-13  
4.23E- 11 
9.77E- 1 3  

5 .12E-09  

SUMMARY 
Page 3 

PATHWAY RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pa thway  F a t a l  Cancer  R i s k  

INGESTION 7.66E- 11 
I NHA LATI  ON 5.04E- 09  
A I R  I M M E R S I O N  4.19E- 1 6  
GROUND SURFACE 3 .46E-12  
INTERNAL 5.11E-09 
EXTERNAL 3 . 4 6 E - 1 2  

TOTAL 5.12E-09 

000757 
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Nucl i de 

U-234 
U -  235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

Selected I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

2.27E-09 
6.80E- 11 
4.86E- 11 
'2 .28E-09 
2.07E- 13 
2.23E- 13 

1 1.95E-10 
2.32E-10 

, 1 .22E-11 
1.33E- 11 

5 ..12E - 09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1337 

N 1.O.E- 04 
NNW 7 .1E-05 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S,E 

SE 
ESE 

E 
ENE 

N E  
NNE 

6 .9E-05 
6 . 6 E - 0 5  
1 . 2 E - 0 4  
1 .5E-04 
8 .3E-05 
6 .5E-05 
6 .8E-05 
1 .1E-04 
1. 5E-04 
1 .6E-04 
2 .4E-04 
2 .8E-04 
2 .5E-04 
1 .7E-04 

1301 2043 1677 1375 1017 1 0 6 1  

. . . . . . . . . . . . . . . , . . ::lp$e$;@$; . . . . . . 

7 .3E-05 
7 .2E-05 
6 . 8 E - 0 5  
1 .2E-04 
1 .6E-04 
8 .7E-05 
6 .8E-05 
7.1E-05 
1 .1E-04 
1.6E-04 
1.7E-04 
2 .4E-04 
2 .9E-04 
2 . 6 E - 0 4  
1 .7E-04 

. .:.. . . . . . . . . . . . . . . . . . . . . . . 6 .2E-05 
@p@qys 4. t ?.E.: 0 5 

. .. .,-.. . .. . .... .. .. .../ . . ................. ..... ..,....... ._. .,.. 
4 .2E-05 
7.OE-05 
8.4E-05 
4 .6E-05 
3 .8E-05 
4.1E-05 
7.2E-05 
1.1E-04 
1 .1E-04 
1.5E704 
1 .7E-04 
1. 5E-04 
9 .6E-05 

7 .9E-05 
5.3E-05 yX-@'i-;8'5'  . .  ... 

5 .1E-05 
8 . 7 E - 0 5  
1 .1E-04 
6.OE-05 
4 .8E-05 
5.1E-05 
8.5E-05 
1.2E - 04 
1 .3E-04 
1 .8E-04 
2.1E-04 
1.8E - 0 4  
1 .2E-04 

.._._......... . _,..... ..: ,... . 
I ..... ;.i ./(. :..;.:::::::., ... : ,.... 

1 .OE-04 
6 . 8 E - 0 5  
6 . 7 E - 0 5  . . . . . . . . . . . . . . . . . . . 

1 .1E-04 

;6;:..::gpy-$g ... :.. , 

. , ..:.: , , _. ':- ................, .. ....__ ... 

1. 5E-04 
.8.OE-05 
6.3E-05 
6 .6E-05 
1.OE-04 
1 S E - 0 4  
1.6E-04 
2 .3E-04 
2.7E-04 
2.4E-04 
1.6E-04 

1.5E - 04 
1 .OE-04 
9.8E-05 
9 .3E-05 
p, 1 . 7 E - 0 4  ... ... . ..../. i....... 
. . ..., ....,: gpfp$ 
1.3E-04 
9.6E-05 
9.9E-05 
1. 5E-04 
2 .1E-04 
2 .2E-04 
3.3E - 04  
4.OE-04 
3.6E-04 
2 .4E-04 

, , ,::*;:., , ... , ,:z::.:,:: .... 

1 .4E-04 
9.6E-05 
9 .3E-05 
8 .8E-05 
1 .6E-04 

. 2 .2E-04 . . . . . . . . . . . . . . . . . . . . pz@::;:;@g ': ....- : _..... :.. .. :- ...,.:.:.. : 

9 .1E-05 
9 .3E-05 
1.4E-04 

2.1E-04 
3 .2E-04 
3 .7E-04 
3 .4E-04 
2.3E-04 

2. OE -'04 

D i s t a n c e  ( m )  

D i r e c t i o n  1106 1137 1261 1252 1238 1137 1132 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
' S S E  

S E  
E S E  

E 
E N E .  

NNE 
' , N E  's 

1.3E-04 
9 . 1 E - 0 5  
8 .8E-05 
8 . 3 E - 0 5  
1.5E - 04 
2 .1E-04 
1. I € - 0 4  
8 .5E-05 
8.8E- 05 
1 .3E-04 
1 .9E-04 
2.OE-04 
3. O E -  04 
3 . 5 E - 0 4  
3 . 2 E - 0 4  
2 . 2 E - 0 4  

1 .3E-04 
8.8E-  05 
8 . 5 E - 0 5  
8 . 1 E - 0 5  
1 .4E-04 
2.OE-04 
1.1E-04 
8 . 2 E - 0 5  
8 . 5 E - 0 5  
1 .3E-04 
1 .8E-04 
2.OE-04 
2 .9E-04 
3 .4E-04 
3 . 1 E - 0 4  
2 . 1 E - 0 4  

1 .1E-04 
7.6E-05 
7 .4E-05 
7 . l E - 0 5  
1 .2E-04 
1 .7E-04 
9 .1E-05 
: ~ ~ ~ - , ~ ~  .; . . r;.: 

7.4E-05 

. . ....... ... ..... . ....\... . . . . . 
. . . . . . . . . . . , . . . . . . . . . 

1 .1E-04 
1 .6E-04 
1 . 7 E - 0 4  
2.5E-04 
3. O E -  04  
2.7E-04 
1 . 8 E - 0 4  

l . l E - 0 4  
7.7E-05 
7.5E-05 
7.2E-05 
1.3E-04 
1.7E-04 

1 .2E-04 
1.6E-  04. 
1 .7E-04 
2.6E- 04 
3.OE-04 
2 . 7 E - 0 4  
1 .8E-04 

1 .2E-04 
7 .8E-05 
7 .6E-05 
7 . 3 E - 0 5  
1 .3E-04 
1 .7E-04 
9 . 3 E - 0 5  

1 .3E-04 
8 .8  E - 0.5 
8.5E-05 
8 . 1 E - 0 5  
1. - 4  E - 0 4 
2.  O E -  04 
1 .1E-04 

1 . 7 E - 0 4  
1 . 8 E - 0 4  
2 .6E-04 
3 . 1 E - 0 4  
2 .7E-04 
1 . 8 E - 0 4  

1 .8E-04 
2.  O E -  04 
2 .9E-04 
3 .4E-04 
3 .3E-04 
2 . 1 E - 0 4  

1.3E-04 
8.8E-05 
8 .5E-05 
8 .1E-05 
1.4E-04 
2.OE-04 
1.1E-04 
@?&y@$ 8.2E-05 

1 .3E-04 
1.8E-04 
2.OE-04 
2.9E-04 
3.4E-04 
3 .1E-04 
2.1E-04 

:, , .:::!:::.. ..: , , ..::;.;..,:: :.. 
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SUMMARY 
Page 6 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1735 1264 1094 1095 1724 1729 

N 
NNW 

NW 
WNW 

W 
wsw 

SW 
ssw 

S 
S S E  

SE 
E S E  

E 
E N'E 

NE 
NNE 

7.5E-05 
5 .1E-05 
5.OE-05 
4 .9E-05 
8.4E- 05 
1 .1E-04 
5 .8E-05 
4 .6E-05 
4 .9E-05 
8.3E.05 
1.2E-04 
1.3E-04 
1 .8E-04 
2.  O E -  04 
1.8E-04 
1 .2E-04 

1.1E-04 
7.6E-05 
7 .4E-05 
7,. 1 E  - 05 
1 .2E-04 
1 . 7 E - a 4  
9.OE-05 
7 .1E-05 
7 .3E-05 
... 1 . 1E.- 04 :p?gp!:j&, . . .... .. 

1 .7E-04 
2.5E-04 
3. O E  - 04 
2 .7E-04 
1 .8E-04 

. . . *.. . : . . ..:..-.: . . . . . .. ..: , .... .:.:., ..) :...: 

1 .4E-04 
9 .3E-05 
8.9E-05 
8 .4E-05 
1.5E-04 
2.1E-04 
1 .1E-04 
8 :7E-05 
8 .9E-05 
1.4E-04 'r 1.9E-04 ..... . ......... . . ... .. 

j. ::q$@-j@4 
3. O E -  04 
3.6E-04 
3 .2E-04 
2.2E-04 

..-:. . ...,. (.( ....., . ..... ..... . ............. 

1 .4E-04 
9 .2E-05 
8.9E-05 
8 . 4 E - 0 5  
1 . 5E'- 04 
2 .1E-04 

' 1 . 1 E - 0 4  
8 .6E-05 
8.9E-05 
1 .4E-04 
1 . 9 E - 0 4  
2.OE-04 . ....... (.,. ....... . . . . . , ...... 

3 .6E-04 
3.2E-04 
2.2E-04 

~~~~-~~ 

7 .6E-05 
5 .1E-05 
5.1E-05 
5.OE-05 
8 .5E-05 
1.1E-04 
5.8E-05 
4 .7E-05 
5.OE-05 
8.3E-05 
1 .2E-04 
1.3E-04 
1 .8E-04 
................ 2, . 0 E - 0 . 4 

1 .2E-04 
, ::,: g;g$& 

. ..... .. . ........,.... ,. ,. ....,.... _.... .,.. 

7 .6E-05 
5. 1 E.- 05 
5.1E-05 
5.OE-05 
8 .4E-05 
l . l E - 0 4  
5.8E-05 

'4 .7E-  05 
5.OE-05 
8 .3E-05 
1 .2E-04 
1 .3E-04 
1.8E-04 
2.OE-04 
:@qlr"'' 1.8E-04 
: , .. .... :.:E$ 
. . . . . . . , . , , , ,...,.:, . .. :...: ; , ..x:: :: ":z 
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I N D I V I D U A L  LIFETIME R I S K  (dea ths )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 7 

D i s t a n c e  (rn) 

D i  r e c t i  on 1337 1301 2043 1677 1375 1017 1 0 6 1  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
E N'E 

NE 
, N N E  

1 .3E-09 
9.OE-10 
8 . 8 E - 1 0  
8 . 4 E - 1 0  
1 . 5 E - 0 9  
2.OE-09 
1 .1E-09 
8.3E-10 
8 .7E-10 
1 . 4 E - 0 9  
2.OE-09 
2 .1E-09 
3.OE-09 
3 . 6 E - 0 9  
3 . 2 E - 0 9  
2 .1E-09 

~~~ 

1 . 4 E - 0 9  
9 . 3 E - 1 0  
9 . 1 E - 1 0  
8 . 7 E - 1 0  
1 . 5 E - 0 9  
2 .1E-09 
1 .1E-09 
8 .6E-10 
9.OE- 10 
1 .4E-09 
2.OE-09 
2.1E-09 
3 .1E-09 
3 . 7 E - 0 9  
3 .3E-09 
2 .2E-09 

~~ 

7 .9E- IO 1.OE-09 
5.3E-10 6 .7E-10 
5.2E-10 6 .6E-10 
5.2E-10 6.5E-10 
,8 .9E-10 l . l E - 0 9  
l . l E - 0 9  1.4E-09 
5.8E-10 7.7E-10 
4 .8E-10 6.1E-10 
5.2E-10 6 .5E-10 
9 .1E-10 l . l E - 0 9  
1.4E-09 1.6E-09 
1.4E-09 1.7E-09 
1.9E-09 2.4E-09 
2 .1E-09 2 .7E-09 
1.9E-09 2 .4E-09 
1.2E-09 1 .6E-09 

1 .3E-09 
8 .7E-10 
8 .5E-10 
8 .1E-10 
1 .4E-09 
1 .9E-09 
1 .OE-09 
8.OE-10 
8 .3E-10 
1.3E-09 
1.9E-09 
2.OE-09 
2.9E-09 
3.4E-09 
3 .1E-09 , 

2 .1E-09 

1 .9E-09 
1 .3E-09 
1 .2E-09 
1 .2E-09 
2 .2E-09 
3.OE-09 
1.6E-09 
1.2E-09 
1 .3E-09 
1.9E-09 
2.7E-09 
2.9E-09 
4.3E-09 
5.1E-09 
4 .6E-09 
3.1E-09 

1 .8E-09 
1 .2E-09 
1.2E-09 
1 .1E-09 
2.OE-09 
2 .8E-09 
1.5E-09 
1.2E-09 
1 .2E-09 
1 .8E-09 
2'. 5E - 09 
2 .7E-09 
4.1E-09 
4.8E-09 
4 .4E-09 
3.OE-09 

D is tance  ( m )  

D i  r e c t i  on 1106 1137 1261 1252 . 1238 1137 1132 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
E N E  

N E  
NNE 

1.7E-09 
1 . 2 E - 0 9  
1 .1E-09 
1 .1E-09 
1 .9E-09 
2 .6E-09 
1 .4E-09 
l . l E - 0 9  
l . l E - 0 9  
1 .7E-09 
2 .4E-09 
2 .6E-09 
3 .9E-09 
4 .6E-09 
4 .1E-09 
2 . 8 E - 0 9  

1 .7E-09 
1 .1E-09 
1 .1E-09 
1 .OE-09 
1 .8E-09 
2 . 5 E - 0 9  
1 .4E-09 
1.OE-09 
1 .1E-09 
1 .7E-09 
2 .3E-09 
2 .5E-09 
3 .7E-09 
4 .4E-09 
4.OE-09 
2 .  7.E-09 

1.4E-09 
9.7E-10 
9 . 5 E - 1 0  
9 .  O E -  10 
1.6E-09 
2.2E-09 
1 .2E-09 
9 .0  E - 10' 
9.4E- 10 
1.5E-09 
2.1E-09 
2.2E-09 
3 .3E-09 
3 .9E-09 
3 .5E-09 
2 .3E-09 

1.5E-09 
9 .8E-10 
9.6E-10 
9 .1E-10 
1 .6E-09 
2 .2E-09 
1.2E-09 
9.1E-10 
9.5E-10 
1.5E-09 
2.1E-09 
2.2E-09 
3.3E-09 
3 .9E-09 
3 .5E-09 
2.3E-09 

1.5E-09 
1 .OE-09 
9.7E- 10 
9.2E- 10 
1.6E-09 
2.2E-09 
1.2E-09 
9.2E-10 
9.6E- 10 
1 .5E-09 
2.1E-09 
2.3.E-09 
3.3E-09 
3.9E-09 
3 .5E-09 
2 .4E-09 

1 .7E-09 
1 .1E-09 
1 .1E-09 
1.OE-09 
1.8E-09 
2 .5E-09 
1 .4E-09 
1.OE-09 
1.1E-09 
1.7E-09 
2 .3E-09 
2.5E-09 
3.7E-09 
4.4E-09 
4.OE-09 
2 .7E-09 

1 .7E-09 
1.1E-09 
1 .1E-09 
1 .OE-09 
1.9E-09 
2.6E-09 
1.4E-09 
1 .1E-09 
1.1E-09 
1.7E-09 
2.4E-09 
2.5E-09 
3 .7E-09 
4.4E-09 
4.OE-09 
2.7E-09 



Apr 7, 1998 3:47 pm SUMMARY 
Page 8. 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A 1  1 R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

Di r e c t i  on 1735 1264 1094 1095 1724 1729 

N 
N N W  
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
.E N'E 
N E  

N N E  

9.6E-10 
6.4E-10 
6.4E- 10 
6.2E-10 
1.1E-09 
1.4E-09 
7.3E-10 
5.8E- 10 
6.2E-10 
1.1E-09 
1.5E-09 
1.6E-09 
2.3E-09 
2.6E-09 
2.3E-09 
1.5E-09 

1.4E-09 
9.7E-10 
9.4E-10 
9.OE- 10 
1.6E-09 
2.2E-09 
1.2E-09 
9.OE-10 
9.3E-10 
1.5E-09 
2.1E-09 
2.2E-09 
3.3E-09 
3.8E-09 
3.4E-09 
2.3E-09 

1.7E-09 1.7E-09 
1.2E-09 1.2E-09 
l.lE-09 l.lE-09 
l.lE-09 l.lE-09 
1.9E-09 1.9E-09 
2.7E-09 2.7E-09 
1.4E-09 1.4E-09 
l.lE-09 l.lE-09 
l.lE-09 l.lE-09 
1.7E-09 1.7E-09 
2.5E-09 2.4E-09 
2.6E-09 2.6E-09 
3.9E-09 3.9E-09 
4.6E-09 4.6E-09 
4.2E-09 4.2E-09 
2.8E-09 2.8E-09 

9.7E-10 
6.5E-10 
6.4E- 10 
6.3E-10 
1.1E-09 
1.4E-09 
7.4E-10 
5.9E-10 
6.3E-10 
1.1E-09 
1.5E-09 
1.6E-09 
2.3E-09 
2.6E-09 
2.3E -09 
1.5E-09 

9.6E-10 
6.4E-10 
6.4E-10 
6.3E-10 
1.1E-09 
1.4E-09 
7.3E- 10 
5.9E-10 
6.3E-10 
1.1E-09 
1.5E-09 
1.615-09 
2.3E-09 
2.6E-09 
2.3E-09 
1.5E-09 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7, 1998 3:47 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY R O A D  
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

2.78E-04 

A t  T h i s  L o c a t i o n :  1330 M e t e r s  Ea'st N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  11 R e s p i r a t o r  Washing F a c i l i t y  CG21 

D a t a s e t  Name: 97-P284-62 
D a t a s e t  D a t e :  A p r  7 ,  1998 1 :21  pm 

Wind F i l e :  WNDFILES\97STAR.WND 

000763 



I .  

Apr 7,  1998 3:47 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page' 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1330 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  .3.59E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  v a l  e n t  

(mrem/y) . 

GONADS 
B R E A S T  
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

5.78E-07 
6.53E-07 
3.12E-05 
2.15E-03 
5.64E- 07 
4.08E- 04 
1.43E-05 

2.78E-04 



RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  ' c i / y  

U - 234 
U-235 
U-236 
U-238 
RA - 226 
R A  - 228 
TH - 228 
TH-230 
TH - 232 
TH- 234 

Y 0.30 6 . 9 E - 0 7  6.9E-07 
Y 1.00 3 .7E-08 3 .7E-08 
Y 1 .00 2 .7E-08 2 .7E-08 
Y 0.30 7.8E-07 7.8E-07 
W * 0.30 4 .9E-10 4.9E-10 
W 0.30 2.OE-09 2.OE-09 
Y 0.30 2 .1E-08 2.1E-08 
Y 0.30 6 . 2 E - 0 8  6 .2E-08 
Y 0 .30  3 . 3 E - 0 9  3.3E-09 
Y 0 .30  3 . 1 E - 0 6  3.1E-06 

S Y N O P S I S  
Page 2 

SITE INFORMATION 

T e m p e r a t u r e :  , 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 



A p r  7 ,  1998 3:47 pm 

S o u r c e  Number: 

SOURCE INFORMATION 

1 

S t a c k  H e i g h t  ( m ) :  
D i a m e t e r  ( m ) :  

P lume R i s e  
Momentum ( m / s ) :  
( E x i t  Vel  oci  t y l  

4 .88  
0.20 

2 .9  1'E+O 1 

AGRICULTURAL DATA 

V e g e t a b l  e M i  1 k Meat  
- - 

F r a c t i o n  H'ome Produced:  .O. 700. 0.399 0 .442 
F r a c t i o n  From Assessment  Area:  0 .300 0 . 6 0 1  0 .558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  were  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t  V a l u e s  used. 

DISTANCES U S E D ' F O R  M A X I M U M  INDIVIDUAL ASSESSMENT 

1330 1639 2098 1821 2526 2342 2181 1736 1351 2250 
2319 1805 2402 1712 2031 2123 2076 1858 1890 1850 

S Y N O P S I S  
Page 3 

. .  
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C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i , d u a l  Assessment 
. Apr 7,  1998 3:47 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  80X 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  11 R e s p i r a t o r  Washing F a c i l i t y  [ G Z J  

D a t a s e t  Name: 9 7 - P 2 8 4 - 6 2  
D a t a s e t  Date :  Apr  7, 1998 1:21 pm 

Wind F i  1 e.: WNDFI LES\97STAR. WND 



Apr 7 ,  1998 3:47 pm 

ORGAN DOSE EQUIVALENT SUMMARY . 

GONADS 
BREAST 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

5.78E-07 
6.53E-07 
3.12E-05 
2.15E-03 
'5.64E-07 
4.08E - 04 
1.43E-05 

EFFEC 2.78E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

( m  rern/y 1 

I N G E S T I O N  1.01E-05 
INHALATION 2.68E-04 
A I R  I M M E R S I O N  1.32E-11 
GROUND SURFACE 1 A 7 E - 0 7  
INTERNAL 2.78E-04 
EXTERNAL 1.07E-07 

TOTAL 2.78E-04 

SUMMARY 
Page 1 

Organ 

Sel e c t e d  
I n d i  v i  dua 1 

(mrem/y 1 



A p r  7, 1998 .3 :47 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

N u c l  i d e  

Sel e c t e d  
I n d  i v i  d u a l  

(mrem/y 1 

u - 2 3 4  
u - 2 3 5  
U - 2 3 6  
U - 238 
R A  - 226 
R A  - 228  
TH-228 
TH-230  . 
TH-232 
TH - 234 

TOTAL 

1 .22E-04  
3 .65E-06  
2 .67E-06  
1 . 2 2 E - 0 4  
9.22E - 09  
1 . 3 6 E - 0 8  
6 .79E-06  
1 . 9 4 E - 0 5  
1.51E-06 
2 . 3 7 E - 0 7  

2 .78E-  04  

SUMMARY 
Page 2 

. .  
' I  



A p r  7 ,  1998  3 : 4 7  pm 

C A N C E R  R I S K  SUMMARY 

SUMMARY 
Page 3 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i ’ f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
B O N E  
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

2.97E- 11 
1 . 9 6 E - 1 1  
1 .27E-  13 
1.42E- 12 
3 .51E-09  
9.59E- 13 
2.47E- 12 
1.33E- 12 
5.63E- 1 3  
2 .97E-11  
6.88E - 13 

3.59E-09 

PATHWAY R I S K  SUMMARY 

P thway  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

5 . 3 6 E - 1 1  
3.54E - 09 
2.94E-16 
2.47E- 12 
3.59E - 09 
2.47E- 1 2  

3.59E - 0 9  



Apr 7, 1998 3:47 pm. 

N U C L I D E  R I S K  SUMMARY 

Nucl i de 

Selected Individual 
Total Lifetime 

Fatal  Cancer R i s k  

U - 234 
U-235 
U - 236 
U - 238 
R A  - 226 
R A -  228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1.59E-09 
4.78E- 11 
3.41E-11 
1.60E-09 
1.45E- 13 
1.57E-13 
1.37E- 10 
1.63E-10 
8.57E- 12 
9.33E-12 

3.59E-09 

SUMMARY 
Page  4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1330 1639 2098 1821 2526 . 2342 2181 

N 
NNW 

NW 
W N W  

'W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

' N E  
N N E  

1.OE-04 
7.OE-05 
6 .9E-05 
6.6E-  05 
1 .2E-04 
1 .6E-04 
8 .3E-05 
6 .5E-05 
6 .8E-05 
1 .1E-04 
1 S E - 0 4  
1 .6E-04 
2.4E-04 
2 .8E-04 
2 .5E-04 
1 . 7 5 0 4  

;@@@qjg 
.. ,::..::.. ..... ,:.-::.:.~..:.. 
5 .4E-05 
5.3E-05 
5 .2E-05 
8 .9E-05 
1.1E-04 
6 .2E-05 
4.9E-05 
5.2E-05 
8 . 6 E - 0 5  
1 .3E-04 
1.3E-04 
1.9E-04 
2.1E-04 
1.9E-04 
1.3E-04 

6.OE-05 
4.OE-05 
4.OE-05 

6 .7E-05 
8 .1E-05 
4 .4E-05 
3 . 6 E - 0 5  
3 . 9 E - 0 5  
6 .9'E - 0 5  
1.OE-04 
1.1E-€14 
1.5E-04 
1 .6E-04 
1.4E-04 
9 . 2 E - 0 5  

: ~ , ~ ~ ~ ~ , ~ i i - ~ , ~  
...... .:I:.: ........................ 

7.OE-05 
4 .7E-05 
4.7E-05 
4 .6E-05 
7 - 9 E - 0 5  
9 .8E-05 
5.3E-05 
4 .3E-05 
4.6E-05 
7.8E-05 
1 .1E-04 

1 .7E-04 
1.1 E-04 

4 .8E-05 
3 .2E-05 
3 .2E-05 
3 .3E-05 
5.5E-05 
6.2E-05 
3 . 5 E - 0 5  
2 .9E-05 
3 .2E-05 
5.9E-05 
9.OE-05 
9.5E-05 
:F 1.2E-04 ........................... 
. . . . .  . . . .  .,s;p 04 
1.1E-04 
.. ...:. .,*.'.. ............................... 

7 .4E-05 

5 .3E-05 
3.5E-05 
3 . 5 E - 0 5  
3 .6E-05 

6 .9E-05 

~~~~-~~ 
: .. ..t:::, ..::. :.:>:y. ....... 

3 .8E-05 
3.2E-  05 
3 . 5 E - 0 5  
6 .3E-05 
9 .6E-05 
1.OE-04 
1.3E-04 
1.4E-04 
1.2E-04 
8 .1E-05 

5.7E-05 
3 .8E-05 
3 .8E-05 
3 .8E-05 
6 .4E-05 
7 .6E-05 
4 .2E-05 
3 . 4 E - 0 5  
3 .8E-05 

1.4E-04 
1 S E - 0 4  
1 .3E-04 
8 .8E-05 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1736 1351 2250 2319 1805 2402 1712 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 

NE 
NNE 

. , . . . "  ENE 

7.5E-05 
5.OE-05 
5.OE-05 
4 . 9 E - 0 5  
8 . 3 E - 0 5  
1 . 1 E - 0 4  
5 . 7 E - 0 5  
4 .6E-05 
4 . 9 E - 0 5  
8 . 2 E - 0 5  
1 .2E-04 
1 . 3 E - 0 4  
1 .8E-04 
2.OE-04 
1 .8E-04 
1 .2E-04 

1.OE-04 
6.9E-05 
6 .7E-05 
6 .5E-05 
l . l E - 0 4  
1.5E - 04 
8 . 1 E - 0 5  
6 .4E-05 
6 .7E-05 
1.1E-04 
1.5E-04 
1.6E-04 
2.3E- 04 
2.7E-04 
2.4E-d4 
1 . 6 E - 0 4  

5 .5E-05 
3 .7E-05 
3 .7E-05 
3 .7E-05 
6 .2E-05 
7.3E:05 
4. OE-'05 
3 . 3 E - 0 5  
3 .6E-05 
6.5E-05 
9 .8E-05 
1.OE-04 
1 .4E-04 s s ~ ~ a l ~ ~ * ~ ~  
1.3E-04 
8 . 5 E - 0 5  

............................... 
: *.. ..................... 

5.3E-05 
3 .5E-05 
3.6E-05 
3 .6E-05 
6.OE-05 
7.OE-05 
3 . 9 E - 0 5  
3 .2E-05 
3 .5E-05 
6 .4E-05 
9 .6E-05 
1.OE-04 
1 .3E-04 @qg.;qJa, 
1.2E-04 
8 .2E-05 

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

.. .,j?+, ..: .. :.::.:.. ....... 

4 .7E-05 
7 .9E-05 
1.OE-04 
5 .4E-05 
4 .3E-05 
4 .6E-05 
7 .9E-05 
1.2E- 04  
1 .2E-04 
1.7E-04 
1 .9E-04 
1.7E - 04  
1 .1E-04 

5.1E-05 
3 .4E-05 
3 .4E-05 
3 . 5 E - 0 5  pQiE,>:::::p$ 
6 . 7 E - 0 5  
3 .7E-05 
3 . 1 E - 0 5  
3 . 4 E - 0 5  
6 .2E-05 
9 . 4 E - 0 5  
9 . 9 E - 0 5  
1 . 3 E -  04 
1 . 4 E - 0 4  
1 .2E-04 
7 .8E-05 

........................... 
j,, .. ..::.. ,.::. . ,:.-:.: .::: .. 

7 .6E-05 
5 .1E-05 'x&yF@ 
: . . -,. > .... ::-:: ..... j ..... ::::::::., ,.:.... 
4 .9E-05 
8 .4E-05 
l . l E - 0 4  
5 .8E-05 
4.6E-05 
4 .9E-05 
8 .3E-05 
1 .2E-04 
1 .3E-04 
1 .8E-04 
2.OE-04 
1.8E-04 
1 .2E-04 
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INDIVIDUAL EFFECTIVE D O S E  EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

D i r e c t i o n  2031 2123 2076 1858 1890 1850 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
ENE 

NE 
NNE 

6 .2E-05 
4 .1E-05 
4 .  If - 0 5  
4 .1E-05 
6 .9E-05 
8 .4E-05 
4 .6E-05 
3 .7E-05 
4.1E-05 
7.1E-05 
1 .1E-04 
1 .1E-04 
1 .5E-04 
1.7E-04 
1.'5E- 04 
9.6E-05 

5.9E-05 
3.9E-05 
3.9E- 05 
4.OE-05 
6.6E-05 
7.9E-05 
4.3E-05 
3.6E-05 
3.9E-05 
6 .9E-05 
1.OE-04 
1 .1E-04 
1 .4E-04 
1 .6E-04 
1 .4E-04 
9 .1E-05 

6.OE-05 
4,:: 0 E - 0 5 :$p;;$@"B;S 

6 . 8 E - 0 5  
8 .2E-05 
4 . 5 E - 0 5  
3 . 7 E - 0 5  
4.OE-05 
7.OE-05 
1.OE-04 
1.1E-04 
1 .5E-04 
1 .6E-04 
1.4E-04 
9 .4E-05 

. . .. . . . ..... . ... ./ ... .... 
4yo,,E...-o.5 

6.9E-05 
4.6E-05 
4.6E- 05. 
4 .5E-05 
pq+@$@$ 7. .:. 7. E .:. 05 

,y,::, .,* '. ' . ....... ..... .i ..... .... , 
5 .2E-05 
4.2E-05 
4.5E-05 
7.7E-05 
l , l E - 0 4  
1.2E-04 ' 

1.6E-04 
1.8E-04 
1.6E-04 
1 .1E-04 

6.7E-05 6 .9E-05 
4.5E-05 4 . 6 E - 0 5  
4.5E-05 4 . 6 E - 0 5  
4.4E-05 4 . 5 E - 0 5  
7.5E-05 . .......\....\\..... , . 7 .7E-05 ...:.sp@$ 9 6E-05 : ,&. , , , , :?j::;:.::-.: 

5.1E-05 
4.1E-05 
4.4E-05 
7.6E-05 
1.1E-04 
1.2E-04 
1.6E-04 
1.8E-04 
1 .6E-04 
1.1E-04 

5 .2E-05 
4 .2E-05 
4 . 5 E - 0 5  
7 .7E-05 
1 . 1 E - 0 4 -  
1 . 2 E - 0 4  
1 .7E-04 
1 .9E-04 
1 .6E-04 ; y y  ... .. . . . . ., 

:. .:::::!$g&);$ ..... 
........._...I.. .. ..... ,,..., , 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  o n  1330 1639 2098 1821 2526 2342 2181 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

E S E  
E 

ENE 
NE 

N N E  

1.3E-09 
9.OE- 10 
8 . 8 E - 1 0  
8 . 4 E - 1 0  
1 .5E-09 
2.OE-09 
1 . 1 E - 0 9  
8 .3E-  10 
8 . 7 E - 1 0  
1 .4E-09 
2.OE-09 
2 .1E-09 
3.1E-09 
3.6E-09 
3 .2E-09 
2 .1E-09 

1.OE-09 
6 .9E-10 
6 .8E-10 
6 .6E-10 
1 .1E-09 
1 .5E-09 
7.9E-  10 
6.2E,-10 
6 . 6 E - 1 0  
1 .1E-09 
1 .6E-09 
1 . 7 E - 0 9  
2.4E-09 
.2.8E-09 
2.4E-09 
1 .6E-09 

7.6E- 10 
5.OE-10 
5. O E -  10 
5.1E-10 
8.6E- 10 
1 .OE-09 
5.6E-10 
4.'6E- 10 
5.OE-10 
8.9E-10 
1.3E-09 
1.4E-09 
1.9E-09 
2'. 1E-09 
1.8E-09 
1.2E-09 

9. O E -  10 
6.OE- 10 
6.OE-10 
5.9E-10 
1 .OE-09 
1 .3E-09 
6.8E-  10 
5.4E-10 
5.8E-10 
1.OE-09 
1 S E - 0 9  
1.6E-09 
2.2E-09 
2.4E-09 
2.1E-09 
1.4E-09 

6.1E-10 
4 .  O E -  10 
4.1E-10 
4 .2E-10 
7 .  O E -  10 
7.9E-10 
4.4E- 10 
3.6E-  10 
4.OE-10 
7.5E-10 
1 .2E-09 
1.2E-09 
1.6E-09 
1 .7E-09 
1.4E-09 
9 .4E-10 

6 .7E-10 
4.4E-  10 
4 .4E-10 
4.5E-  10 
7.6E-10 
8 .8E-10 
4.8E-10 
4.OE-10 
4 .4E-10 
8.1E-10 
1.2E-09 
1 .3E-09 
1.7E-09 
1.8E-09 
1 .6E-09 
1.OE-09 

7.3E- 1 0  
4 .8E-10 
4 .8E-10 
4.9E-10 
8.2E- 10 
9 . 8 E - 1 0  
5.3E- 10 
4 .3E-  10 
4 .8E-10 
8 .6E-10 
1.3EL09 
1 .4E-09 
1 .8E-09 
2.OE-09 
1 .7E-09 
1 .1E-09 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1736 1351 ' 2250 23 1.9 1805 2402 1 7 1 2  

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
s 

S S E  
S E  

E S E  
E 

ENE 
'NE 

NNE 

9 .5E-10 
6.4E-  10 
6 .3E-10 
6 .2E-10 
1 .1E-09 
1 .4E-09 
7 .3E-10 
5 . 8 E - 1 0  
6 .2E-10 
1.OE-09 
1 . 5 E - 0 9  
1 . 6 E - 0 9  
2.3E-09 
2 .6E-09 
2 - 3 E - 0 9  
1.5E-  09 

1 .3E-09 
8 . 8 E - 1 0  
8.6E-  10  
8 . 3 E - 1 0  
1 . 5 E - 0 9  
2 .  OE - 0 9  
1.OE-09 
8 . 1 E - 1 0  
8 .5E-10 
1 . 4 E - 0 9  
1 .9E-09 
2 . 1 E - 0 9  
3.OE-09 
3 .5E-09 
3 . 1 E - 0 9  
2 . 1 E - 0 9  

7.OE-10 
4.6E-10 
4.7E-10 
4.7E- 10 
7.9E- 10 
9.4E- 10 
5.1E-10 
4.2E-10 
4.6E-10 
8:3E- 10 
1.3E-09 
1.3E-09 
1.8E-09 
1 .9E-09 
1.7E-09 
1.1E-09 

6.8E- 1 0  
4.5E-10 
4.5E-10 
4.6E- 10 
7.7E-10 
9.OE-10 
4 .9E-10 
4.OE- 10 
4.4E-10 
8 .1E-10 
1 .2E-09 
1 .3E-09 
1.7E-09 
1 .8E-09 
1.6E-09 
1 .OE-09 

9 .1E-10 6.5E-10 
6 .1E-10 4 .3E-10 
6.OE-10 4 .3E-10 
5.9E-10 4.4E-10 
1.OE-09 7.4E-10 
1 . 3 E - 0 9  8 .5E-10 
6 .9E-10 4.7E-10 
5.5E-10 3 .9E-10 
5 .9E-10 4 .3E-10 
1.OE-09 7.9E-10 

1.6E-09 1 .3E-09 
2.2E-09 1 .6E-09 
2.5E-09 1.8E-09 
2 .2E-09 1 .5E-09 
1 .4E-09 1.OE-09 

1 . 5 E - 0 9 '  1 .2E-09 

9.7E-10 
6.5E- 10 
6 .4E-10 
6.3E-10 
l . l E - 0 9  
1 .4E-09 
7.4E-10 
5 .9E-10 
6 .3E-10 
l . l E - 0 9  
1 S E - 0 9  
1.6E-09 
2.3E-09 
2 .6E-09 
2.3E-09 
1 .5E-09 



INDIVIDUAL LIFETIME R I ' S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  
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D i s t a n c e  ( m )  
~ ~~ 

D i  r e c t i  on 2031 2323 2076 1858 1890 1850 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
EN E 

N E  
N N E  

7.9E- 10 
5 .2E-10 
5.2E- 10 
5 . 2 E - 1 0  
8 .9E-10 
1 .1E-09 
5.8E- 10 
4 . 7 E - 1 0  
5 . 2 E -  10 
9 .1E-10 
1 .4E-09 
1 . 4 E - 0 9  
1 .9E-09 
2 .1E-09 
I .  9E-09 
1 .2E-09 

7.5E-10 
5.  OE- 10 
5.OE-10 
5.OE-10 
8 .5E-10 
1.OE-09 
5.5E-10 
4 .5E-10 
4.9E- 10 
8 .8E-10 
1 .3E-09 
1 .4E-09 
1 .9E-09 
2.OE-09 
1.8E-09 
1.2E-09 

7.7E-10 
5.1E-10 
5.1E-10 
5.1E-10 
8.7E- 10 
1.OE-09 
5.7E-30 
4 .6E-10 
5.OE-10 
8.9E-10 
1 .3E-09 
1 .4E-09 
1 .9E-09 
2 .1E-09 
1 .8E-09 ' 

1 .2E-09 

8.8E-  10 
5.9E-10 
5.8E-10 
5.8E-10 
9.8E- 10 
1 .2E-09 
6.6E-10 
5.3E-10 
5.7E-10 
9.9E-10 
1.5E-09 
1 .5E-09 
2 .1E-09 
2 .4E-09 
2.1E-09 
1 .4E-09 

8 .6E-10 
5.7E-10 
5.7E-10 
5..7E- 10 
9.6E-10 
1 .2E-09 
6.4E-10 
5.2E-10 
5.6E- 10 
9.. 7E- 10 
1.4E-09 
1.5E-09 
2.1E-09 
2.3E- 09 
2.OE-09 
1.4E-09 

8 . 8 E - 1 0  
5 .9E-10 
5.9E-1.0 
5.8E-10 
9 .9E-10 
1.2E-09 
6 .6E-10 
5.3E- 10 
5.7E- 10 
9.9E-10 
1.5E-09 
1.5E-09 
2.1E-09 
2 .4E-09 
2.1E-09 
1 .4E-09 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

. .  

S Y N O P S I S  R E P O R T .  

Non-Radon I n d i v i d u a l  Assessment  
Apr  7,  1998 3 :51  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i  ve Dose Equi  v a l  e n t  
(mrem/yea r 1 

4.44E- 02 

A t  T h i s  L o c a t i o n :  9 2 1  M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  1 5  P e r c h l o r i c  Hood S t a c k s  [ G l l  

D a t a s e t  Name: 9 7 - 2 0 0 3 - 6 1  
D a t a s e t  Date:  A p r  7, 1998 1:24 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 
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MAXIMALLY EXPOSED I N D I V I D U A L  

SY NOPS I S 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l  : 921 Mete rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  5.65E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) 

GONADS 1.36E-04 
BREAST 1.54E-04 
R M A R  6.05E-03 
LUNGS 3 ~ 3 5 E - 0 1  
THYROID 1.33E-04 
ENDOST 8.00E-02 
RMNDR 3.51E-03 

EFFEC 4.44E - 02 



1 

1 4 1 0  

@. 
Apr. 7, 1998 3 :51  pm 

N u c l i d e  C l a s s  S i z e  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

U - 234 
u -235  
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH -234 

Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
w 1.00 
w 1 .00 
Y 1 .00 
Y 1.00 
Y 1.00  
Y 1.00 

Source 
#1 

C i  I y  
TOTAL 
C i  /y 

8.7E-05 
4.6E-06 
3.4E-06 
9.7E-05 

2.5E-07 
2.6E-06 
7.7E-06 
4 .. 1 E - 07 
3.8E-04 

~ . z E - o ~  

8.7E-05 
4.6E-06 
3.4E-06 
9.7E-05 
6.2E-08 
2.5E-07 
2.6E-06 
7.7E-06 
4.1E-07 
3.8E-04 

SITE INFORMATION 

Temperature:  11 degrees C 
. P r e c i p i t a t i o n :  102 cm/y 

M i  x i  ng H e i g h t  : 950 m 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

Source Number: 1 

Stack  ' H e i g h t  ( m ) :  5.94  
Diameter  ( in) :  0 .41  

Plume R i s e  
Momentum ( m / s ) :  5.46E+00 
( E x i t  Vel o c i  t y  1 

A G R I  CULTURAL DATA 

Vegebabl e M i l  k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0 .399  0 .442  
F r a c t i o n  From Assessment Area: 0.300 0 . 6 0 1  0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

1363  
1199 

Food Ar rays  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

DISTANCES USED F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1204 
1796 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:51 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 
e 

. Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 P e r c h l o r i c  Hood S tacks  [ G l l  

D a t a s e t  Name: 97 -2003-61  
D a t a s e t  Date:  Apr 7, 1998 1:24 pm 

Wind F i l e :  W N D F I  LES\97STAR. WND 



Apr 7 ,  1998 3:51 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1.36E-04 
1.54E-04 
6.05E-03 
3.35E-01 
1.33E-04 
8.00E-02 
3.51E-03 

EFFEC 4.44E - 02 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 2.52E-03 
I NHA LAT I ON 4.19E-02 
A I R  I M M E R S I O N  3.51E-09 
GROUND SURFACE 2.65E-05 
INTERNAL- 4.44E-02 
EXTERNAL 2.65E-05 

TOTAL 4.44E- 02 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel ected 
I n d i v i d u a l  

(mrem/y 1 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

1.92E-02 
9.65E-04 
7.06E-04 
1.91E-02 
1.87E-06 
3.01E- 06 
1.05E-03 
3.09E-03 
2.36E.-04 
5:03E-05 

TOTAL 4.44E- 02 



Apr 7,  1998 3 :51  pm 

CANCER R I S K  SUMMARY 

SUMMARY 
Page 3 

. S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Cancer F a t a l  Cancer. R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL . 
L I V E R  
PANCREAS 
U R I N A R Y  
OTHER 

5.93E-09 
3.93E- 09 
3.03E- 11 
3.42E-10 
5.46E-07 
2.29E-10 
6.09E- 10 
2.79E- 10 
1.33E-10 
7.30E-09 
1.63E- 10 

TOTAL 5.65E-07 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k '  

INGESTION 1.34E-08 
I NHA LATI ON 5.51E-07 
AIR IMM'ERSION 7.83E-14 
GROUND SURFACE 6.08E - 10 
INTERNAL 5.65E-07 
EXTERNAL 6.08E- 10 

TOTAL 5.65E-07 

. . .  



A p r  7 ,  1998 3 :51  pm 
- e  

B 410 

NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

N u c l  i d e  F a t a l  C a n c e r  R i s k  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH- 230 
TH - 232 
TH - 234 

2.47E-07 
1 .26E-08 
9 .06E-09 
2.47E-07 
2 .46E-11  
3.06E- 11 
2 . l l E - 0 8  
2.53E- 08 
1.33E-09 
1.59E-09 

TOTAL 5.65E-07 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i  r e c t i  on  1363 1317 2008 1617 1305 9 2 1  9 79 

. N  
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE ' 

E 
EN E 

. N E  
NNE 

7.1E-03 7.4E-03 
7.2E- 03 
7.6E- 03 
1.2E-02 
1.3E-02 
7.5E-03 
6.3E-03 
7.2E-03 
1.3E-02 
2.1E-02 
2.2E-02 

.2.8E - 0 2  

2.5E-02 
1 .6E-02 

2.9E102 

7.5E-03 
7.8E-03 
1.3E-02 
1.4E-02 
7.8E- 03 
6.6E-03 
7.5E-03 
1 .4E-02 
2.1E-02 
2.3E-02 
2.9E-02 
3.OE-02 
2.6E-02 
1 .7E-02 

5.OE-03 
7.8E- 03 
7.7E-03 
4.5E-03 
4.OE-03 
4.7E-03 
9.2E- 03 
1. 5E-02 
1.5E-02 
1.8E-02 
1.8E-02 
1.6E-02 
9.8E-03 

8.8E- 03 

1. OE- 02 
1.1E-02 
6.OE-03 
5.2E-03 
6.OE-03 
1.1E-02 
1.8E-02 
1.9E-02 
2.3E-02 
2.4E-02 
2.OE-02 
1.3E-02 

1 .1E-02 
7.5E-03 
7.6E-03 

1.3E-02 
1.4E-02 
7.9E-03 
6.6E-03 
7.5E-03 
1.4E-02 
2.1E-02 
2.3E-02 
2.9E-02 
3 .  OE- 02 
2.6E-02 
1 .7E-02 

~~~-~~ .._ .;.. . . . . . . . . . . . . . . . . . . . . . . 

1 .7E-02 
1.1E-02 
1 .1E-02 
1.1E-02 

~~~~~~~ 1 .8E-02 

1.2E-02 
1.OE-02 
1.1E-02 
1.8E-02 
2.7E-02 
2.9E-02 
4.OE-02 
4.4E-02 
3.9E-02 
2.6E-02 

, ,,.::. . ..*. . . . ., . ... ..>. . ... :....... ... . .. 

1 .5E-02 
1 .OE-02 
1 .OE-02 
1.OE-02 
1.7E-02 
2.1E-02 ~ ~ - ~ ~ ~ ~ ~ E  ....._ *....... 

9.3E-03 
1.OE-02 
1.8E-02 
2.6E-02 
2.8E-02 
3.8E-02 
4.1E-02 
3.6E-02 
2.4E-02 

i... iii....... ... ..I_ .......... ..i 
. ..... ....... ....... . ...; ... ............. . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

. . '  

1 .5E-02 
9.7E-03 
9.. 8E - 03 
9.9E-03 
1.6E-02 

9.6E-03 
1.7E-02 
2.5E-02 
2.7E-02 
3.6E-02 
3.9E-02 
3.4E-02 
2.2E-02 

1.4E-02 
9 .4E-03 
9. 5E-03 
9.6E-03 
1.6E-02 
1.8E-02 

1.2E-02 
8.2E- 03 
8.3E-03 
8.6E-03 
1.4E-02 
1.6E-02 

1.6E-02 
2.5E-02 
2.6E-02 
3.5E-02 
3.8E-02 

2.1E-02 
3.3E102. 

1 .5E-02 
2.3E-02 
2.4E-02 
3.1E-02 
3.3E-02 
2.9E-02 
1 i 9 E - 0 2  

1.2E-02 
8.3E-03 
8 .4E-03 
8.6E-03 
1 .4E-02 
1.6E-02 
8.8E-03 

8.2E-03 
1.5E-02 
2.3E-02 
2.4E-02 
3.1E-02 
3.3E-02 
2.9E-02 
1.9E-02 

~~~~~~~~~~ 

1 ....6: ........ . ... . . ... 

1 .2E-02 
8.2E -03  
8.3E-03 
8.5E-03 
1.4E-02 
1.6E-02 
8.7E-03 
@$yrfj3 7.3E-03 

1.5E-02 
2.3E- 02 
2.4E-02 
3.1E-02 
3.3E-02 
2.9E-02 
1.9E-02 

..:.:. n..... . . .__.. ~~,.;.~:~~:.~..:.~..~ 

1 .3E-02 
8.8E-03 
8 .9E-03 
9.1E-03 
1.5E-02 
1.7E-02 
9.4E-03 

1 .6E-02 
2.4E-02 
2.5E-02 
3.3E-  0 2  
3.5E-02 
3.1E-02 
2.OE-02 

1 .3E-02 
8 .8E-03 
8 .9E-03 
9 .1E-03 
1.5E-02 
1 .7E-02 
9.4E-03 
7.8E-03 

2 .5E-02 
3.3E-02 
3.5E-02 
3.1E-02 
2.OE-02 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionuclides and Pathways) 

Distance ( m )  

Direction 1763 1317 1182 1186 1811 1796 

N 8.OE-03 l.lE-02 1.3E-02 1.3E-02 7.7E-03 7.8E-03 
NNW 5.3E-03 7.4E-03 8.4E-03 8.4E-03 5.1E-03 5.2E-03 
NW 5.4E-03 7.5E-03 8.5E-03 8.5E-03 5.2E-03 5.3E-03 

WNW 5.8E-03 7.8E-03 8.7E-03 8.7E-03 5.6E-03 5.6E-03 
W 9.2E-03 1.3E-02 1.4E-02 1.4E-02 8.9E-03 9.OE-03 

wsw 9'.3E-03 1.4E-02 1.6E-02 1.6E-02 9.OE'-03 9.1E-03 
sw 5.4E-03 7.8E-03 8.9E-03 8.9E-03 5.2E-03 5.2E-03 
ssw 4.6E-03 6.6E-03 7.4E-03 7.4E-03 4.5E-03 4.5E-03 

5.5E-03 7.5E-03 8.4E-03 8.3E-03 5.3E-03 5.3E-03 
1.5E-02 1.5E-02 1.OE-02 1.OE-02 

SE 2.3E-02 2.3E-02 1.6E-02 1.6E-02 
ESE 1.8E-02 1.7E-02 1.7E-02 

EN E 2.1E-02 3.OE-02 3.4E-02 3.3E-02 2.OE- 

NNE 1.2E-02 1.7E-02 1.9E-02 1.9E-02 l.lE-02 l.lE-02 

. s  
SSE 

E 2.1E-02 2.9E-02 2.1E-02 2.1E-02 . 
N E  1.8E-02 2.6E-02 2.9E-02 2.9E-02 



A p r  7,  1998 3:51 pm SUMMARY 
Page 7 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1363 1317 2008 1617 1305 9 2 1  979 

N 1.3E-07 
NNW 8 .9E-08 

NW 9.OE-08 
WNW . 9.4E-08 

W 1 .5E-07 
wsw 1.7E-07 

sw 9.3E-08 
ssw 7.8E-08 

S 8.9E-08 
SSE 1.7E-07 

SE 2.6E-07 
ESE 2.8E-07 

E 3.5E-07 
.E N'E 3 .6E-07 

NNE 2.OE-07 
NE 3 .2E-07 

1.4E-07 
9.2E- 08 
9.3E- 08 
9.7E-08 
1.6E-07 
1.7E-07 
9.7E-08 
8.1E-08 
9.3E-08 
1.7E-07 
2.7E-07 
2.9E-07 
3.6E-07 
.3.8E- 07 
3.3E-07 
2.1E-07 

8.4E-08 1.1E-07 
5 .5E-08 7.2E-08 
5.6E-08 7.3E-08 
6.1E-08 7.8E-08 
9.7E-08 1.3E-07 
9 .6E-08 1.3E-07 
5 .5E-08 7.4E-08 
4 .'8E- 08  6.3 E -  08 
5.7E-08 7.4E-08 
l . l E - 0 7  1.4E-07 
1.8E-07 2.3E-07 
1.9E-07 2.4E-07 
2 . 3 E - 0 7 .  2.9E-07 
2;3E-07 3.OE-07 
2.OE-07 2.6E-07 
1 .2E-07 1.6E-07 

1.4E-07 
9.3E-08 
9.4E-08 
9.8E-08 
1.6E-07 
1.8E-07 
9.8E-08 
8.2E-08 
9.4E-08 
1.8E-07 
2.7E-07 
2.9E-07 
3.7E-07 
3.8E-07 
3.3E-07 
2.1E-07 

2 .1E-07 
1.4E-07 
1.4E-07 
1.4E-07 
2.3E-07 
2.9E-07 
1.6E-07 
1.3E-07 
1.4E-07 
2.3E-07 
3.4E-07 
3.7E-07 
5.1E-07 
5.7E-07 
5.OE-07 
3.3E-07 

2.OE-07 
1.3E-07 
1.3E-07 
1.3E-07 
2.2E-07 
2.6E-07 
1.4E-07 
1.2E-07 
1.3E-07 
2.2E-07 
3 .3E i07  
3.5E-07 
4.8E-07 
5.3E-07 
4.6E-07 
3.OE-07 

D i s t a n c e  (m) 

D i r e c t i o n  1035 1068 ' 1204 1 3 9.9 1207 1133 1135 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
. I  ENE,- 

N E  
NNE 

1.8E-07 
1.2E-07 
1.2E-07 
1.2E-07 
2.OE-07 
2 .4E-07 
1 .3E-07 
1.1E-07 
1 .2E-07 
2.1E-07 
3.2E-07 
3.4E-07 
4.5E-07 
4 .9E-07 
4 .3E-07 
2.8E- 07 

1.8E-07 
1.2E-07 
1.2E-07 
1.2E-07 
2..OE-07 
2 .3.E - 07 
1.3E-07 
1.OE-07 
1.2E-07 
2.1E-07 
3.1E-07 
3.3E-07 
4.4E-07 
4.8E-07 
4.2E-07 
2.7E-07 

1.5E-07 
1.OE-07 
1 .OE-07 
l . l E - 0 7  
1 .7E-07 
2.OE-07 
l . l E - 0 7  
9.OE-08 
1.OE-07 
1 .9E-07 
2.9E-07 
3.1E-07 
3 .9E-07 
4.2E-07 
3.6E-07 
2.3E-07 

1.6'E-07 
1 .OE-07 
1.OE-07 
1.1E-07 
1.8E-07 
2.OE-07 
1 .1E-07 
9.1E-08 
1.OE-07 
1.9E-07 
2.9E-07 
3.1E-07 
4.OE-07 
4.2E-07 
3.7E-07 
2.4E-07 

1.5E-07 
1.OE-07 
1.OE-07 
1 .1E-07 
1 .7E-07 
2.OE-07 
1 .1E-07 
9.OE-08 
1.OE-07 
1.9E-07 
2 .9E-07 
3 .1E-07 
3.9E-07 
4.2E-07 
3.6E-07 
2 ..3E-07 

1.7E-07 
1.1E-07 
l . l E - 0 7  
1 .1E-07 
1.9E-07 
2.2E-07 
1.2E-07 
9.7E-08 
1.1E-07 
2.OE-07 
3.OE-07 
3.2E-07 
4.2E-07 
4.5E-07 
3 .9E-07 
2.5E-07 

1.7E-07 
l . l E - 0 7  
1 .1E-07 
1.1E-07 
1.9E-07 
2.1E-07 
1.2E-07 
9.7E- 08 
l . l E - 0 7  
2.OE-07 
3.OE-07 
3 .2E-07 
4 .2E-07 
4.5E-07 
3.9E- 07 
2.5E-07 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

Distance ( m )  

D i  recti on 1763 1317 1182 1186 1811 1796 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

N N E  

9.9E-08 
6.5E-08 
6.6E-08 
7.1E-08 
1.1E-07 
1.2E-07 
6.6E-08 
5.7E-08 
6.7E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.7E-07 
2.7E-07 
2.3E-07 
1.5E-07 

1.4E-07 
9.2E-08 
9.3E-08 
9.7E-08 
1.6E-07 
1.7E-07 
9.7E-08 
8.1E-08 
9.3E-08 
1.7E-07 
2.7E-07 
2.9E-07 
3.6E-07 
3.8E-07 
3.3E-07 
2.1E-07 

1.6E-07 
1.OE-07 
1.1E-07 
1. IE-07 
1.8E-07 
2.OE-07 
l.lE-07 
9.2E-08 
1.OE-07 
1.9E-07 
2.9E-07 
3.1E-07 
4.OE-07 
4.3E-07 
3.7E-07 
2.4E-07 

1.6E-07 
1.OE-07 
1,lE-07 
1.1E-07 
1.8E-07 
2.OE-07 
1.1E-07 
9.2E-08 
1.OE-07 
1.9E-0.7 
2.9E-07 
3.1E-07 
4.OE-07 
4.3E-07 
3.7E-07 
2.4E-07 

9.6E-08 
6.3E-08 
6.4E-08 
6 ..9 E - 08 
l.lE-07 
1.1E-07 
6.3E-08 
5.5E-08 
6.5E-08 
1.3E-07 
2.OE-07 
2.2E-07 
2.6E-07 
2.6E-07 
2.2E-07 
1.4E-07 

9.7E-08 
6.3E-08 
6.5E- 08 
6.9E-08 
1.1E-07 
1.1E-07 
6.4E-08 
5.5E-08 
6.5E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.6E-07 
2.6E-07 
2.3E-07 
1.4E-07 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3 :51  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  BOX 398.704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH ' Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

2.83E - 02 

A t  T h i s  L o c a t i o n :  1374 Mete rs  Eas t  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  15  P e r c h l o r i c  Hood Stacks  [ G Z J  

Da tase t  Name: 97-2003-62 
Da tase t  Date:  Apr 7 ,  1998 1:24 pm 

Wind F i  1 e: W N D F I  LES\97STAR. WND 
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MAXIMALLY EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page 1 

L o c a t i o n  Of The I n d i v i d u a l :  1374 M e t e r s  East N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  3.59E-07 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equi  v a l  e n t  

(mrem/y 1 

8.67E-05 
9.85E-05 
3.85E-03 
2 .~13E - 0 1  
8.45E-05 
5.09E-02 
2.24E - 03 

2.83E- 02 



a. - Apr, 7, 1998 3:51 pm 

N u c l i d e -  C lass  S i z e  
-- 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

Y 1.00 
Y 1 .00 
Y 1.00 
Y 1.00 
W '  1.00 
w 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 

Source 
#1 

C i  /y 

8.7E-05 
4.6E-06 
3.4E-06 
9.7E-05 
6.2E-08 
2.5E-07 
2.6E- 06 
7.7E-06 
4.1E-07 
3.8E-04 

TOTAL 
C i  /y 

8.7E-05 
4.6E-06 
3.4E-06 
9.7E-05 
6.2E- 08 
2.5E-07 
2.6E-06 
7.7E-06 
4.1E-07 
3.8E - 04 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 rn 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

Source Number: 1 

S t a c k  H e i g h t  ( m ) :  5.94 
D iamete r  ( m )  : 0.41 

S Y N O P S I S  
Page 3 

Plume R ise  
Momentum ( m / s ) : .  5.46E+00 
( E x i t  Vel o c i  t y  1 

A G R  I C U  LTU RA L DATA 

Vegetab l  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0 .442.  
F r a c t i o n  From ,Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 . 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083 2035 1766 1798 1913 



C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package. -  1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  . 

Non-Radon Ind i v i . dua1  Assessment 
Apr 7, 1998 3 :51  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI ' 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 ' 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 P e r c h l o r i c  Hood S tacks  CG21 

Da tase t  Name: 97-2003-62 
Da tase t  Date: Apr 7, 1998 1:24 prn 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i  v i  dua l  

Organ (mrem/y) 

GONADS 8.67E-05 
BREAST 9.85E-05 
R M A R  3.85E-03 
LUNGS . 2.13E-01 
THYROID 8.45E-05 
ENDOST 5.09E-02 
RMNDR 2.24E-03 

EFFEC 2.83E- 02 

PATHWAY EFFECTIVE ,DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i  v i  dua l  

Pathway , (mrem/y 1 

I NG EST I ON 1.61E-03 
I NHA LAT I ON 2.66E-02 
A I R  I M M E R S I O N  2.23E-09 
GROUND SURFACE 1 - 69E- 05 
INTERNAL , 2.82E-02 
EXTERNAL 1.69E-05 

TOTAL 2.83E- 02 



Brr P 470 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

Se l  e c t e d  
I n d i v i d u a l  

(mrern/y) 

U-234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH -'234 

TOTAL 

.1 .22E-02 
6.14E-04 
4.49E- 04 
1 .22E-02 
1 .19E-06 
1 .92E-06 
6 .68E-04 
1 .96E-03 
1.50E.- 0 4  
3 .21E-05 

2.83E-02 

SUMMARY . 

Page 2 
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Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
.TH Y RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

3.78E-09 
2.50E-09 
1.94E- 11 
2.18E- 10 
3.47E-07 
1.46E- 10 
3.88E- 10 
1.78E- 10 
8.50E-11 
4.66E-09 
1.04E- 10 

3.59E-07 

PATHWAY R I S K  SUMMARY 

Pathway 

INGESTION 
INHALATION 
A I R  ‘ I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

8.53E- 09 
3.50E-07 
4.98E-14 
3.88E-10 
3.59E-07 
3.88E-10 

3.59E-07 
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~* 

NUCLIDE R I S K  SUMMARY 

Sel e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

Nucl i de F a t a l  Cancer R i s k  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

1.57E-07 
8.04E- 09 
5.7.6E-09 
1.57E-07 
1.56E- 11 

-1 .95E-11 
1.34E-08 
1.61E-08 
8.47E-10 
1.01E-09 

TOTAL . 3.59E-07 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways) 

~ 

D i s t a n c e  ( m )  

D i  r e c t i  on  1374 1643 2013 1916 2622 2247 2239 

N 
NNW 

NW 
WNW. 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  

~ 

1.OE-02 
6.9E-03 
7.OE-03 
7.4E-03 
1 .2E-02 
1.3E-02 
7.3E-03 
6.1E-03 
7.OE-03 
1.3E-02 
2 .1E-02 
2.2E-02 

.2 .7E-02 
2 .8E i02  
2.SE-02 ~~~-~~ 
,...?. :......... . ......\..... 

. . . ........................... ... (. ... fpyp@$ ix . .  u...... 

5.6E-03 
5.7E-03 
6.1E-03 
9.8E-03 
1.OE-02 
5.7E-03 
4.9E-03 
5.8E-03 
1.1E-02 
1.8E-02 
1.9E-02 
2..3E-02 
2.3E-02 
2.OE-02 
1.3E-02 

, . . ,:?& ,.::. ,'.X.. , ,.. , _. 6.6E-03 
4.4E - 03. 
. 4 .4E-03 . . , . . . . . . 

7.7E-03 
7.6E-03 
4.4E-03 
3 .8E-03 
4.5E-03 
9.OE-03 
1.4E-02 

1.8E-02 
1.8E-02 
1.5E-02 
9.7E-03 

.4.,gy'' . . . . . . . 
f * , ...:i@ 
:: ..._ <%.. , ..:.. : ::::::.. . ,, ..: 

1.5E.02 

7.1E-03 
4.7E-03 
4.7E-03 
5.1E-03 
8.2E-03 
8.1E-03 
4.7E-03 
4.1E-03 
4.8E-03 
9.5E-03 
1.5E-02 
@gp@$ 1.6E-02 

1.9E-02 
1.6E-02 
1 .OE-02 

. ,. . .A,. ___. ~ ~ . . .  :: :. ::.::: ... : .._.. 

4 .7E-03 
3.1E-03 
3.2E-03 
3.5E-03 
5.5E-03 
5.2E-03 
3.OE-03 
2.7E-03 
3.3E-03 
6.6E-03 
1.1E-02 
1.1E-02 

..... % ....... ".:;... 
1.1E-02 
6.7E-03 

@$ZE@Z !..:.,2.E,.:.,!,.~. 

5.8E-03 
3.8E-03 
3.9E-03 
4.2E-03 

6.5E-03 

3.3E-03 
4.OE-03 
7.9E-03 
1.3E-02 
1.4E-02 
1.6E-02 
1.5E-02 
1.3E-02 
8.3E-03 

. . . . . . . ..\............... . . . . . 
. . . . . . . 

3.8E103 

5.8E-03 
3 .8E-03 
3 .9E-03 
4.2E-03 
6.7E-03 
6 .5E-03 
3 .8E-03 
3.3E-03 
4.OE-03 
~~~~~-~~ 8.OE-03 

1 .4E-02 
1 .6E-02 
1. 5E-02 
1 .3E-02 
8.4E-03 

: ....... Zf. .... :.;. _...... i.... /. . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1735 1411 2347 2415 1802 2307 1654 

1 '  

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
. ESE 

E 
E N E  

NE 
N N E  

s'l""igjpqjs 
. . . . .ii.,..~..~~..:.i:... . . . 
5 .3E-03 
5.4E-03 
5.7E-03 
9.2E-03 
9.4E-03 
5.3E-03 
4.6E-03 
5.4E-03 
1.1E-02 
1.7E-02 
1.8E-02 
2.1E-02 
2.1E-02 
1.9E-02 
1.2E-02 

1 .OE-02 
6.7E-03 
6.8E-03 
7 .2E-03.  
1 .2E-02 
1.3E-02 
7.OE-03 
5.9E-03 
6.8E-03 
1.3E-02 

2.1E-02 
2.7E-02 
2.7E-02 
2.4E-'02. 
1 .5E-02 

... ..>:.:.:.:...:.: ....... . /... .. ..: ..... : @($Eg@ 
d:: ..._, , .-.:::::: 

5.5E-03 
3.6E-03 
3 .7E-03 
4.OE-03 
6.3E- 03 
6.1E-03 
3.6E-03 
3.1E-03 
3.8E-03 
7.5E-03 
1.2E-02 
1.3E-02 
. 1.5E-02 . . . . . . . . . . . . . . . .. . . . . 
i ~ ~ ~ ~ ~ : ~  

1.3E-02 
7.9E-03 

. A,.. .. ... .,. ... . . . . . ... . ... ... ... . . 

5.2E-03 
3.5E-03 
3.5E-03 
3.9E-03 
6.1E-03 
5.8E-03 
3.4E - 03. 
3.OE-03 
3.6E-03 
7.3E-03 
1.2E-02 
1.2E-  02 
1.4E-02 p q p f g  . ,&; ,: .....*. ' , 

1.2E-02 
7.6F-03 

_.................. ...i ......... ........., 
...._ .._. ..... . ..:.:*. . . . . . 

7 .6E-03 
S"aEgg3r 
5.1E-03 
5.5E-03 
8.8E-03 
8.9E-03 
5.1E-03 
4.4E-03 
5.2E- 03 
1.OE-02 
1.6E-02 
1.7E-02 
2.1E-02 
2.OE-02 
1.8E-02 
1.1E-02 

:.. .... ........................ .....\ ..._ 
...* ..__..__.......__. 

5 .6E-03 
3.7E-03 
3.7E-03 
4.1E-03 . . . . . . . . . . . . . . . . . . . . . . g$y@@$ 
6.2E-03 
3.6E-03 
3.2E- 03 
3.8E-03 
7.7E-03 
1.2E-02 
1.3E-02 
1.5E-02 
1.5E-02 
1.3E-02 
8.OE-03 

, ,,;:.. -> ....._.._.. ..__. _.... . ........ 

8 ."3E- 03 
5.6E-03 

6.OE-03 
9.7E-03 
1.OE-02 
5.7E-03 
4.9E-03 
5.7E-03 
1.1E-02 
1.8E-02 
1.9E-02 
2.3E- 02 
2.3E-  02 
2.OE-02 
1.2E-02 

~ ~ ~ ~ , - ~ ~ ~  

: ..-... 
i........ ..... . ..... .... .............._ ... 

000798 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionuc l  i d e s  and Pa thways ) .  

D i s t a n c e  ( m )  

D i r e c t i o n  1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

6.7E-03 6.4E-03 6.5E-03 7.8E-03 7.6E-03 
5.2E-03 5.OE-03 
5.2E-03 5.1E-03 

4.9E-03 '5.6E-03 5.5E-03 
7.8E-03 7.4E-03 7.6E-03 
7.7E-03 7.2E-03 7.5E-03 
4.4E-03 4.2E-03 4.3E-03 5.2E-03 5.1E-03 
3.9E-03 3.6E-03 3.8E-03 4.5E-03 4 .4E-03 

7.1E-03 
4.7E-03 
4.7E-03 
5.1E-03 
8.2E- 03 
8.2E-03 
4.7E-03 
4.1E-03 

S 4 .6E-03 4.4E-03 4.5E-03 5.3E-03 
SSE 9.1E-03 8.7E-03 8.9E-03 1.OE-02 

SE 1.5E-02 1.4E-02 1.4E-02 1.7E-02 
ESE 1.5E-02 1.5E-02 1.5E-02 1.7E-02 

E 1.8E-02 1.7E-02 1.8E-02 2.1E-02 
EN E 1 .8E-02 1.7E-02 1.8E-02 2.1E-02 

NE 1.6E-02 1.5E-02 1.5E-02 1.8E-02 
N N E  9.8E-03 9.2E-03 9.5E-03 l . l E - 0 2  

5.2E-03 4.8E-03 
1.OE-02 9.5E-03 
1 .6E-02 1.5E-02: 
1.7E-02 1.6E-02 
2.1E-02 1.9E-02 
2.1E-02 1.9E-02 
1.8E-02 1.6E-02 
1 E - 02 ~~-~~~~~ ... ./_...,... . ... . . . . . . , ..... .( 

....... . .............. 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

Distance ( m )  

Direction 1374 1643 2013 1916 2622 2247 2239 

N 1.3E-07 
NNW 8.7E-08 
NW 8.8E-08 

WNW . 9.2E-08 
W 1.5E-07 

wsw 1 :6E-07 
sw 9.1E-08 
ssw 7.6E- 08 
S 8.8E-08 

SSE 1.7E-07 
SE 2.6E-07 
ESE 2.8E-07 

E ' 3.5E-07 
ENE 3.6E-07 
NE 3.1E-07 

NNE 2.OE-07 

l.lE-07 
7.OE-08 
7.1E-08 
7.6E-08 
1.2E-07 
1.3E-07 
7.2E-08 
6.1E-08 
7.2E- 08 
1.4E-07 
2.2E-07 
2 .4. E - 0 7 
2.9E-07 
2.9E-07 
2.5E-07 
1.6E-07 

8.3E- 08 
5.4E- 08 
5.5E-08 
6. OE - 08 
9.6E- 08 
9.5E - 08. 
5.4E-08 
4.7E-08 
5.6E-08 
l.lE-07 
1.8E-07 
1.9E-07 
2.3E-07 . 
2;3E-07 
1.9E-07 
1.2E-07 

8.9E-08 
5.8E-08 
5.9E-08 
6.4E-08 
1.. 0 E - 0 7 
1.OE-07 
5.8E-08 
5.OE-08 
6. OE- 08 
1.2E-07 
1.9E-07 
2.OE-07 
2.4E-07 
2.4E-07 
2.1E-07 
1.3E-07 

5.8E-08 
3.8E-08 
3.9E-08 
4.3E-08 
6.8E-08 
6.4E-08 
3.7E-08 
3.3E-08 
4.OE-08 
8.2E-08 
1.3E-07 
1.4E-07 
1.6E-07 
1.6E-07 
1.4E-07 
8.4E-08 

~ ~ _ _ _ _ _  

7.2E- 08 
4.7E-08 
4.8E - 08 
5.2E-08 
8.4E-08 
8.1E-08 
4.6E-08 
4.1E-08 
4.9E-08 
1.OE-07 
1.6E-07 
1.7E-07 
2.OE-07 
1.9E-07 
1.7E-07 
1 .OE-07 

7.2E- 08 
4.7E-08 
4.8E-08 
5.3E-08 
8.4E- 08 
8.1E-08 
4.7E-08 
4.1E-08 
4.9E-08 
1.OE-07 
1. 6E-.O7 
1.7E-07 
2.OE-07 
2.OE-07 
1.7E-07 
1.1E-07 

Distance (m) 

Di recti on 1735 1411 . 2347 2415 1802 2307 1654 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
EN E 

NNE 
NE . *  

1.OE-07 
6.6E-08 
6.7E-08 
7.2E-08 
1.2E-07 
1.2E-07 
6.7E-08 
5.7E-08 
6.8E-08 
1.3E-07 
2.1E-07 
2.3E-07 
2.7E-07 
2.7E-07 
2.4E-07 
1.5E-07 

1.3E-07 
8.4E- 08 
8.6E-08 
9.OE-08 
1. 5E-07 
1.6E-07 
8.8E-08 
7.4E-08 
8. 5E-08 
1.6E-07 
2.6E-07 
2.7E-07 
3.4E-07 
3.5E-07 
3.OE-07 
1.9E-07 

6.8E-08 
4.4E-08 
4.5E-08 
4.9E-08 
7.9E-08 
7.6E-08 
4.4E-08 
3.8E-08 
4.6E- 08 
9. 5E-08 
1. 5E-07 
1.6E-07 
1.9E-07 
1.8E-07 
1.6E-07 
9.9E-08 

6.5E-08 
4.2E-08 
4.3E-08 
4.8E-08 
7.6E-08 
7.3E-08 
4.2E-08 
3.7E-08 
4.5E-08 
9.1E-08 
1.5E-07 
1.6E-07 
1.8E-07 
1.8E-07 

9.5E-08 
1.5E-07 

9.6E-08 
6 .2.E - 08 
6.4E-08 
6.8E-08 

, l.lE-07 
1.1E-07 
6.3E-08 
5.4E-08 
6.5E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.6E-07 
2.6E-07 
2.2E-07 
1.4E-07 

7.OE-08 
4.5E-08 
4.6E- 08 
5.1E-08 
8.1E-08 
7.8E-08 
4.5E-08 
3.9E-08 
4.7E-08 
9.7E-08 
1.6E-07 
1.7E-07 
1.9E-07 
1.9E-07 
1.6E-07 
1.OE-07 

l.lE-07 
7.OE-08 
7.1E-08 
7.6E-08 
1.2E-07 
1.3E-07 
7.1E-08 
6.1E-08 
7.1E-08 
1.4E-07 
2.2E-07 
2.4E-07 
2 .9 E - 0.7 
2.9E-07 
2.5E-07 
1.6E-07 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(All R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

. D i r e c t i o n  1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

8.4E-08 
5.5E-08 
5.6E-08 
6.1E-08 
9.8E-08 
9.6E-08 
5.5E-08 
4.8E-08 
5.7E-08 
1.1E-07 
1.8E-07 
2.OE-07 
2,. 3E - 07 
2.3E-07 
2.OE-07 
1.2E-07 

7.9E-08 
5.2E-08 
5.3E-08 
5.7E-08 
9.2E-08 
9.OE-08 
5.2E-08 
4.5E-08 
5.4E-08 
1.1E-07 
1.8E-07 
1.9E-07 
2.2E-07 
2.2E-07 
1.9E-07 
1.2E-07 

8 .2E-08 
5.3E-08 
5.4E-08 
5.9E-08 
9.5E-08 
9.4E-08 
5.3E-08 
4.6E-08 
5.6E-08 
1.1E-07 
1.8E-07 
1.9E-07 
2.3E-07 
2.2E-07 
1.9E-07 
1.2E-07 

9.8E-08 
6.4E-08 
6.5E-08 
7. O E -  08 
1.1E-07 
1.2E-07 
6.5E-08 
5.6E-08 
6.6E-08 
1.3E - 0.7 
2.1E-07 
2.2E-07 
2.7E-07 
2.7E-07 
2.3E-07 
1.4E-07 

9.6E-08 
6.3E-08 
6.4E-08 
6..9E-08 
1.1E-07 
1.1E-07 
6.3E-08 
5.5E-08 
6.5E-08 
1.3E-07 
2.1E-07 
2.2E-07 
2.6E-07 
2.6E-07 
2.3E-07 
1.4E-07 

~ 

8 .9E-08 
5.8E-08 
5.9E-08 
6.4E-08 
1.OE-07 
1.OE-07 
5.8E-08 
5.OE-08 
6.OE-08 
1.2E-07 
1.9E-07 
2.OE-07 
2.4E-07 
2.4E-07 
2.1E-07 
1.3E-07 
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Vers ion  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment 
Apr  7 ,  1998 3:52 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

C i t y :  CINCINNATI ' 

7400 WILLEY ROAD 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose Equi V a l  e n t  
(rnrem/yea r 1 

3.32E-05 

A t  T h i s  L o c a t i o n :  921 Meters  Nor theas t  

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  15 M E P A I H E P A  Stacks [ G l l  

Da tase t  Name: 97-2004-61 
Da tase t  Date:  Apr 7, 1998 1:37 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7. 1998 3:52 pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  921 Me te rs  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  3.89E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi V a l  e n t  

Organ (rnrern/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.23E- 07 
1.38E-07 
1.05E-05 
2 :28E-04 
1.21E-07 
1.32E-04 
1.70E-06 

3.32E-05 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

S Y N O P S I S  
P,age 2 

Nucl i d e  

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

C1 a s s  

Y 
Y 
Y 
Y 
w -  
W 
Y 
Y 
Y 
Y 

Source 
#1 TOTAL 

S ize  C i / y  C i  / y  

0.30 
1.00 
1.00 
0.30 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

7.5E-08 
1.9E-08 
1.9E-08 
8.6E-08 
3.6E-11 
1.4E-10 
1.1E-08 
5.5E-08 
1.2E-08 
2.3E-07 

7.5E-08 
1.9E-08 
1.9E-08 
8.6E-08 
3.6E- 11 
1.4E-10 
1.1E-08 
5.5E-08 
1.2E-08 
2.3E-07 

SITE INFORMATION 

Temperature: , .  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 



Apr 7.  1998 3:52 pm S Y N O P S I S  
Page 3 

SOURCE I N F O R M A T I O N  

. Source Number: 1 

Stack H e i g h t  ( m ) :  14.75 
Diameter ( m ) :  0.91 

Plume Rise 
Momentum ( m / s ) :  1.73E+01 
( E x i t  Vel o c i  t y  1 

A G R  I CU LTU RA L DATA 

Vegetabl e M i  1 k Meat 
- - 

.O. 700 0.399 0.442 
F r a c t i o n  From Assessment A r e a :  0.300 0.601 0.558 

0.000 0.000 

F r a c t i o n  Home Produced: 

F r a c t i o n  Imported: 0.000 

Food A r r a y s  w e r e  n o t  generated f o r  t h i s  run. 
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1363 1317 2008 1617 1305 921 979 1035 1068 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1811 1796 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:52 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

a 
S t a t e :  OH Z ip :  45253-8704 

Source Category :  REMEDIATION S I T E  
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  1 5  MEPA/HEPA S tacks  [Gl] 

a 

Datase t  Name: 97-2004-61 
Da tase t  Date:  Apr 7,  1998 1:37 pm 

W i  nd F i  1 e : WNDFI LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I nd i v i  d u a l  

Organ ( m r  em/y 1 

GONADS 1.23E-07 
BREAST 1.38E-D7 
R MAR 1.05E-05 
LUNGS 2.28E - 04 
THYROID 1.21E-07 
ENDOST .1.32E-04 
RMNDR . 1.70E-06 

EFFEC 3.32E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  , , 

I n d i v i d u a l  . 

Pathway (rnrem/y) 

INGESTION 1.31E- 06 
I NHA LAT I ON 3.18E-05 
A I R  I M M E R S I O N  I .  51E- 12 
GROUND SURFACE 4.22E- 08 
I N T E R N A L  3.31E-05 
EXTERNAL 4.22E-08 

TOTAL 3.32E- 05 



SUMMARY 
Page 2 

1418 

.Apr 7, 1998 3:52 pm 
.e  

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Nucl i d e  (mrern/y 1 

U - 234 9.47E-06 
U-235 1.37E-06 
U - 236 1.36E-06 
U - 238 9.73E-06 
RA-226 4.30E- 10 
RA - 228 7.17E-10 
TH - 228 1.49E-06 
TH - 230 7.39E-06 
TH - 232 2.36E-06 
TH-234 1.17E-08 

TOTAL 3.32E-05 0 

$W84Ps 
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CANCER R I S K  SUMMARY 

SUMMARY 
Page 3 

. . I  . . _ .  . 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE ' 

THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

9.28E- 12  
6.10E-12 
3.33E- 14  
3.48E-13 
3.68E-10 
2.03E- 13 
2.93E-13 
4.23E- 13 

* 1.29E-13 
3.39E-12 
1.58E- 13 

TOTAL 3.89E - 10 

Pathway 

PATHWAY R I S K  SUMMARY 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

6.55E- 12 
3.81E-10 
3.45E-17 
9.79E- 13 
3.88E- 10 
9.79E- 13 

3.89E- 10 
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NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nucl i de F a t a l  Cancer R i s k  

U-234 
U-235 
U-236 

RA-226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

u-  238 

1.23E- 10 
1.79E-11 
1 .72E-11 
1.27E-10 
5 .17E-E i  
6.90E- 1 5  
2.97E-11 
6.04E-11 
1 .33E-11 
3.33E- 13 

TOTAL 3. 8 9 ~  - i o  

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  1363 1317 2008 1617 1305 92 1 979 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

....................... pzp@;$ . ,... ..*,. 

6 .2E-06 
5.3E-06 
5.3E-06 
1.OE-05 
1 .'6E-05 
9.8E-06 
6.7E-06 
6.4E-06 
7.8E-06 
1 .2E-05 
1 .4E-05 
1.9E-05 
2 .1E-05 
2.1E-05 
1.6E-05 

... .?.:<. ::., :.:x.:.. ....... 
~:~~~~~~~~~ . 

,.: ..-.. . . .  ............. r:.:.:.. ....... 
6. 5E-06 
5.5E-06 
5.5E-06 
1.1E-05 
1.7E-05 
1.OE-05 
6.9E-06 
6.6E-06 
8.1E-06 
1.2E-05 
1.5E-05 
2.OE-05 
2.2E-05 
2.2E-05 
1.7E-05 

5.7E-06 
,_ ,$*$#!i@@ 
3.5E-06 
3.4E-06 
6.7E-06 
1.OE-05 
5.8E-06 
4.2E-06 
4.OE-06 
5.3E-06 
7 .  5E-06 
8.6E-06 
1.2E-05 
1.4E-05 
1.3E-05 ' 

9.9E-06 

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

................................. : 

7.4E-06 
.... 5.1E-06 &$qpq?$# 
4.4E-06 
8;6E-06 
1.3E-05 
7.9E-06 
5.4E-06 
5.2E-06 
6.6 E - 0.6 
9.5E-06 
l . l E - 0 5  
1.6E-05 
1.8E-05 
1.7E-05 
1.3E-05 

.............................. ........ 
.... .."_. I... :':::::.,:: ...... :* ..... :: ,.,.: 

9 .6E-06 
6. 5E-06 
5.5E-06 p"'::<$gq& . ..I. . ..e. . . .  ......................... 
: ..... ::,*::., ..: .... .:::::::. .......... 
l . l E - 0 5  
1 .7E-05 
1.OE-05 
7.OE-06 
6.7E-06 
8.2E-06 
1.2E-05 
1. 5E-05 
2.OE-05 
2 .2E-05 
2.2E-05 
1.7E-05 

1. 5E-05 
9.6E-06 
7.7E-06 
8.1E-06 
1.6E-05 gp;&ias .... *> ...... ?:.:,::., 
1 .6E-05 
1 .OE-05 
1.OE-05 
1.1E-05 
1.8E-05 
2.3E-05 
3.1E-05 
3.2E-05 
3.3E-05 
2.6E-05 

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

1 .4E-05 
9.OE-06 
7.3E-06 
7.6E-06 
1 .5E-05 
.......................................... 2.4E-05 ;@$$@$,@s ..... 

9.7E-06 
9.3E-06 
1.1E-05 
1.7E-05 
2.1E-05 
2.9E-05 
3.OE-05 
3.1E-05 
2.4E-05 

..... ............ >.. ................ 

D i s t a n c e  ( m )  

D i  r e c t i  on  1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
E S E  

E 
EN E 

NE 
NNE 

1 .3E-05  
8 .5E-06 
7.OE-06 
7.2E-06 
1 .4E-05 
2.3E-05 ...... x.:.: ............ 
. . . .  ... .g$p;$i5 
9.1E-06 
8.8E-06 
1 .OE-05 
1 .6E-05 
2 .OE-05 
2 .7E-05 
2.9E-05 
2.9E-05 
2 .2E-05 

.:,Y; I.... ............................................ 

1 .2E-05 
8.2E-06 
6.8E-06 
7.OE-06 
1.4E-05 
2.2E-05 
1.3E-05 

8.5E-06 
1.OE-05 
1 .5E-05 
1 .9E-05 
2.6E-05 
2.8E-05 
2.8E-05 
2.2E-05 

p.g::pg 
:.. <*..:.:..: ::::.:.:,.:.; 

l . l E - 0 5  
7.2E-06 
6.OE-06 
6.1E-06 
1.2E-05 
1.9E-05 
: y y p @ G  1.2E-05 
2 .... ::*:.:<.::%;.A ..... 
7.4E-06 
8.8E-06 
1.3E-05 
1 .6E-05 
2 .2E-05 
2.4E-05 
2 .4E-05 
1 .9E-05 

l.lE-05 
7.2E- 06 
6.OE-06 
6.1E-06 
1.2E-05 
1.9E-05 
...................... 1 .2E-05 z$qjjgigJ5 
7.4E-06 
8.9E-06 
1.3E-05 
1.7E-05 
2.2E - 05 
2.4E - 05 
2.4E-05 
1.9E-05 

:..A. f.: ...................... 

l . l E - 0 5  l . l E - 0 5  l . l E - 0 5  
7.1E-06 7.7E-06 7.7E-06 
6.OE-06 6.4E-06 6.4E-06 
6.1E-06 6.5E-06 6.5E-06 

,1 .2E-05 .1 .3E-05 1.3E-05 
1 .9E-05 2.OE-05 2.OE-05 
l . l E - 0 5  1.2E-05 1.2E-05 
7.7E-06 8.3E-06 8.2E-06 

1.3E-05 1.4E-05 '1.4E-05 
3.6E-05 1.8E-05 1.8E-05 
2.2E-05 2.4E-05 2.4E-05 
2.4E-05 2.6E-05 2.6E-05 
2.4E-05 2.6E-05 2.6E-05 
1.9E-05 2.OE-05 2.OE-05 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l  i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m >  

D i  r e c t i  on  1763 1317 1182 1186 1 8 1  1 1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

6.7E-06 
4 .6E-06 
4.OE-06 
4.OE-06 
7.8E-06 
1 .2E-05 
7.OE-06 
4 .9E-06 
4 . 7 E - 0 6  g$@@..# 

.*:,.,: ...+ , . , . ................ ::.:: .... .. , .. 
8 .7E-06 
1.OE-05 
1 . 4 E - 0 5  
1.6E-05 
1 . 6 E - 0 5  
1 .2E-05 

9 .5E-06 
6 .5E-06 
5.5E-06 
5.5E-06 
l . l E - 0 5  
1.7E-05 
1.OE-05 
6.9E-06 
6.6E-06 
8.1E-06 
;:@qg!!fj~~ 

1.5E-05 
2.OE-05 
2.2E-05 
2 .2E-05 
1 .7E-05 

_..... ..... . ........,./. .../.. ......_ ..... 
:. . . x: . . . . . . . . . . . . ..., . . . . . . . . . . . . . . . . . . . . 

1 .1E-05 
7.3E-06 
6.1E-06 
6.2E-06 
1.2E-05 
1 :9E-05 
1.2E-05 
7.9E-06 
7.5E-06 
9.OE-06 
1 .4E-05 

2.3E105 
2.5E-05 
2.5E-05 
1.9E-05 

~~~~~:~~ 
.. . . .x. ......... . .:: .. :: : . 

1 . 1 E - 0 5  
7.3E-06 
6 .1E-06 
6.2E-06 
1 .2E-05 
1 . 9 E - 0 5  
1.2E-05 
7.8E-06 
7.5E-06 
9.OE-06 
1.4E-05 
1.7E-05 

2.5E-05 
2.5E-05 
1 .9E-05 

. . . . . . . ..,................ ........ 
~ . ~ , ~ ~ ~ ~  . . .. ,... . . . . . .. .. . . . 

6 .5E-06 
4.5E-06 
3.9E-06 
3 .8E-06 
7.6E-06 

.1.2E-05 
'6.7E - 06 
4.7E-06 
4 .6E-06 
5.9E-06 
8 .4E-06 
9.8E-06 
1 .4E-05 
1 .6E-05 

i~~~~~~ . .. 
:: ..... ;:s..:.; .... :&., ,,:,,.,,: 

l.:l E - 05  

6 .6E-06 
4 . 5 E - 0 6  
3.9E-06 
3 .9E-06 
7.7E-06 
1.2E-05 
6 .8E-06 
4 .8E-06 
4.6E-06 
5.9E- 06 
8 .5E-06 
9.9E-06 
1.4E-05 

~~~~~~ 1 .6E-05 

1 .1E-05 
: ..,: :.:.. .............,.,... : ..... :.:.:.;, ..: ..... : -... .... 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1363 1317 2008 1617 1305 92 i 979 

N l . l E - 1 0  
NNW 7.2E-11 

NW 6 .1E-11 
WNW 6 .1E-11  

W 1 .2E-10 
wsw 1 .9E-10 

sw l . l E - 1 0  
ssw 7.7E- 11 

S 7 .4E-11 
SSE 9 .  O E -  11 

S E  1 .3E-10 
ESE 1.6E-10 

E 2 .2E-10 
ENE 2.5E- 10 

N E  2.5E-10 
NNE 1 .9E-10 

l . l E - 1 0  
7 .5E-11  
6 .3E-11 
6 .3E-11 
1.3E-10 
2.OE-IO 
1.2E-10 
8. D E -  11 
7.7E-11 
9 .3E-11 
1.4E-10 
1.7E-10 
2.3E-10 
2.6E-10 
2.6E-10 
2.OE-10 

6 . 6 ~ -  ii 
4.5E-11  
4.  O E -  11 
3.9E-11 
7.8E-11 
1; 2E-10 
6.7E-11 
4.8E- 11 
4.6E-11 
6.OE-11 
8 .6E-11  
1.OE-10 
1 .4E-10 
1.6E-10 
1.6E-10 
1.2E-10 

8 .6E-11  
5.9E-11 
5. OE- 11 
5.OE;ll 
1.OE-10 
1.6E-10 
9 .1E-11 
6.3E-11 
6.OE-11 
7.6E- 11 
1.1E-10 
1.3E- 10 
1.8E-10 
2.1E-10 
2.OE-10 
1.5E-10 

l . l E - 1 0  
7 .5E-11  
6 .3E-11  
6.4E- 11 
1.3E-10 
2. OE- 10 
1.2E-  10 
8 .1E-11  
7 .8E-11 
9.4E- 11 
1.4E-10 
1.7E-10 
2.4E-10 
2.6E- 10 
2.6E-10 
2.OE-10 

1.7E-10 
1.1E.-10 
8.9E-  11 
9.4E-  11 
1.8E-10 
3.OE-10 
1.9E-10 
1.2E-10 
1.2E-10 
1.3E-10 
2.1E-10 
2.7E-10 
3.6E- 10 
3.8E-10 
3 .9E-10 
3.OE- 10 

1 .6E-10 
1.OE-10 
8.5E- 11 
8 .8E-11  
1 .7E-10 
2.8E-10 
1.7E- 10 
1 . 1 E -  10 
1 . 1 E -  10 
1.3E-10 
2.OE-10 
2.5E- 10 
3.3E-10 
3.5E- 10 
3.6E-10 
2.8E- 10  

D i s t a n c e  ( m )  

D i  r e c t i  on  1035 1068 - 1204 1199 1207 1133 1135 

N 1.5E-10 
NNW 9.9E- 11 

NW 8.OE-11 
W N W  8.3E- 11 

W 1.6E-10 
wsw 2.7E-10 

sw 1.6E-10 
ssw l . l E - 1 0  

S 1.OE-10 
SSE 1.2E-10 

SE 1.8E-10 
ESE 2 .3E-10 

E 3.1E-10 
ENE 3 .3E-10 

NE 3.4E-10 
NNE 2 .6E-10 

1.4E-10 1.2E-10 
9 .5E-11 8 .3E-11 
7.8E-11 6 .9E-11 
8.OE-11 7.OE-11 
1.6E-10 1 .4E-10 
2.6E-10 2.2E-10 
1.6E-10 1.3E-10 
1.OE-10 8 .9E-11 
9 .8E-11 8.5E-11 
1.2E-10 1.OE-10 
1.8E-10 1.5E-10 
2.2E-10 1.9E-10 
3.OE-10 2.6E-10 
3.2E-10 2.8E-10 '  
3 .3E-10 2.9E-10 
2.5E-10 2.2E-10 

1.2E-10 
8 .3E-11 
6 .9E-11 
J.1E- 11 
1.4E-10 
2.2E-10 
1 . 3 E - 1 0 .  
9.OE-11 
8 .6E-11 
1.OE-10 
1.. 6E- 10 
1.9E- 10 
2.6E-10 
2.8E-10 
2.9E- 10 
2.2E- 10 

1 .2E-30 
8 .3E-11 
6 .9E-11  
7 . O E - 1 1  
1 .4E-10 
2.2E- 10 
1.3E-10 
8 .9E-11 
8 .5E-11  
1. OE- 10  
1.5E- 10 
1: 9E- 10 
2.6E- 10  
2 .8E-10 
2 .8E-10 
2.2E-10 

1.3E-10 
8 . 9 E - 1 1  
7.3E-  11 
7 .5E-11  
1.5E-10 
2.4E- 10 
1.4E-10 
9.6E- 11 
9 .2E-11  
l . l E - 1 0  
1.7E-10 
2.  1E- 10 
2.8E- 10 
3 .  OE- 10 
3 .1E-10 
2.4E-10 

1.3E-10 
8 .9E-11 
7.3E-11 
7.5E-11 
1.5E- 10  
2.4E-10 
1.4E-10 
9.6E- 11 
9.2E- 11 
l . l E - 1 0  

' 1 .7E-10 
2.1E-10 
2.8E-10 
3.OE-10 
3 .1E-10 
2.4.E- 10 



Apr 7, 1998 3:52 pm a 
INDIVIDUAL LIFETIME RISK (deaths) 
(A1 1 Radionucl ides and Pathways) 

uu 

SUMMARY 
Page 8 

Distance ( m )  

1811 1796 D i  recti on 1763 1317 1182 1186 

N 7.7E-11 l.lE-10 1.3E-10 1.3E-10 7.5E-11 7.6E-11 
NNW 5.3E-11 7.5E-11 8.5E-11 8.4E-11 5.1E-11 5.2E-11 
NW 4.6E-11 6.3E-11 7.OE-11 7.OE-11 4.5E-11 4.5E-11 

WNW 4.5E-11 6.3E-11 7.2E-11 7.26-11 4.4E-11 4.4E-11 
W 9.1E-11 1.3E-10 .1.4E-10 1.4E-10 8.8E-11 8.9E-11 

wsw 1.4E-10 2.OE-10 2.3E-10 2.3E-10 1.3E-10 1.4E-10 

ssw 5.6E-11 8.OE-11 9.1E-11 9.1E-11 5.4E-11 5.5E-11 
S 5.4E-11 7.7E-11 8.7E-11 8.7E-11 5.2E-11 5.3E-11 

SSE 6.9E-11 9.3E-11 1.OE-10 1.OE-10 6.7E-11 6.8E-11 
SE 1.OE-10 1.4E-10 1.6E-IO 1.6E-10 9.7E-11 9.8E-11 
ESE 1.2E-10 1.7E-10 2.OE-10 1.9E-10 l.lE-10 l.lE-10 

E 1.6E-10 2.3E-10 2.7E-10 2.7E-10 1.6E-10 1.6E-10 
ENE 1.9E-10 2.6E-10 2.9E-10 2.9E-10 1.8E-10 1.8E-10 
NE  1.8E-10 2.6E-10 2.9E-10 2.9E-10 1.8E-10 1.8E-10 

NN E  1.4E-10 2.OE-10 2.2E-10 2.2E-10 1.3E-10 1.3E-10 

sw 8.1E-11 1.2E-10 1.4E-10 1.4E-10 7.8E-11 7.9E-11 . 



F a c i l i t y :  
Address:  

C i t y :  
State. :  

C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:52 pm 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P.O. BOX 398704 
7400 WILLEY ROAD 
CINCINNATI 
OH Z i p :  45253-8704 

E f f e c t i v e  Dose Equ i  v a l  e n t  
(mrern/year 1 

' .  
2.09E-05 

A t  T h i s  L o c a t i o n :  1374 M e t e r s  Eas t  N o r t h e a s t  

Source  Ca tegory :  REMEDIATION SITE 
Source  

E m i  s s i  on 

Comments: 

D a t a s e t  
D a t a s e t  

Wind 

Type: S tack  
Year: 1997 

1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 MEPA/HEPA S tacks  [GZI 

Name: 97-2004-62 
Date:  Apr  7, 1998 2:53 pm 
F i l e :  WNDFILES\97STAR.WND 



A p r .  7, 1998 3:52 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

SY NOPS I S 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1374 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R i s k :  2.45E-10 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ i  V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
END.OST 
RMNDR 

EFFEC 

8.08E-08 
9.03E-08 
6.63E-06 

- 1.44E-04 
7.90E-08 
8.39E-05 

. 1.12E-06 

2.09E-05 

a 



Apr 7, 1998 3:52 
a. 

R A D  

N u c l i d e  C lass  S i z e  

U - 234 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 0.30 
Y 1.00 
Y 1.00 
Y 0.30 
w 1.00 
w 1 - 0 0  
Y 1.00 
Y 1.00 
Y 1 - 0 0  
Y 1 .oo 

DNUCL DE E M I S S I O N S  

Source 
#1 TOTAL 

c i  / y  c i  /y 

7.5E-08 
1. 9'E-08 
1.9E-08 
8.6E-08 
3.6E-11 
1.4E-10 
1.1E-08 
5.5E-08 
1 .2E-08 
2.3E-07 

7.5E-08 
1.9E-08 
1.9E-08 
8.6E- 08 
3.6E- 11 
1.4E-10 
1.1E-08 
5.5E-08 
1.2E - 08 
2.3E-07 

U R  N THE Y 4 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng Hei  g h t  : 950 m 

S Y N O P S I S  
Page 2 



Apr 7,. 1998 3:52 pm 

Source Number: 1 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

S t a c k  H e i g h t  ( m )  : 14.75 
Diameter ( m ) :  0.91  

Plume Rise 
Momentum (m/s): 1.73E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  . 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083 2035 1766 1798 1913 

. .  
: . , , 
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C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

. 

D O S E  A N D  R I S ' K  E Q U I V A , L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:52 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e .  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  ' 

B u i l d i n g  15 MEPA/HEPA S tacks  1621 

Da tase t  Name: 97-2004-62 
Da tase t  Date: Apr 7,  1998 2:53 pm 

Wind F i  1 e: WNDFI  LES\97STAR. WND 



Apr  7 ,  1998 3:52 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

8.08E- 08 
9.03E- 08 

1.44E-04 
7.90E-08 

.8 .39E-05 
1.12E-06 

'6.63E-06 

EFFEC 2.09E-05 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 8.65E-07 
I NHA LATI ON 2.00E-05 
A I R  I M M E R S I O N  9.49E-13 
GROUND SURFACE 2.81E -.08 
INTERNAL 2.09E-05 
EXTERNAL 2.81 E - 08 

TOTAL 2.09E-05 

SUMMARY 
Page 1 



. A p r  7 ,  1998 3:52 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i de 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y)  

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

5.97E - 06 
8 .67E-07 
8.57E-07 
6.14E-06 
2.79E- 10 
4.68E-10 ' 

9 .35E-07 
4.65E-06 
1.48E-06 
7.60E-09 

2.09E-05 

SUMMARY 
Page 2 .  



t Apr  7,  1998 3:52 pm 

Cancer 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

L E U K E M I A  
BONE 
T H Y R O I D  
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PAN C REA S 
U R I N A R Y  
OTHER 

5.89E- 12 
3.87E- 12 
2.19E-14 
2.30E-13 
2.32E-10 
1.33E- 13 
1.92E- 13 
2.72E- 13 
8.47E-14 
2.24E-12 
1.04E-13 

TOTAL . 2.45E-10 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTERNAL 

TOTAL 

4.33E- 12 
2.40E-10 
2.17E- 1 7  
6.53E- 13 
2.44E - 10 
6.53E-13 

2.45E-'10 

SUMMARY 
Page 3 
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Nuc l  i de 

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

7.72E- 11 
1.13E- 11 
1.09E-11 
8.01E- 11 
3.29E- 15 
4.46E-15 
1.87E- 11 
3.80E-11 
8.35E-12 
2.12E- 13 

SUMMARY 
Page 4 

2.45E-10 



SUMMARY 
Page 5 

Apr  7. 1998 3:52 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
(Al l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1374 1643 2013 1916 2622 2247 2239 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

9.OE106 
6 .1E-06 
5.2E-06 
5.2E-06 
1.OE-05 
1 i 6 E - 0 5  
9.7E-06 
6.5E-06 
6.2E-06 
7.7E-06 
1.1E-05 
1.4E-05 
1.9E-05 
2.1E-05 
2.1E-05 ~~~~~-~~ , ....._.,..... . . . . .,...,._. . . . . . 
.... % ............... 

.. .\. (.,.,... . . ,  (.(.,_........ iE*ZE@E 
4.9E-06 
4.3E-06 
4.2E-06 
8.4E-06 
1.3E-05 
7.6E-06 
5.3E-06 
5.OE-06 
6.4E-06 
9.3E-06 
1.1E-05 

3.7E-05 
1.7E-05 
1.3E-05 

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

1.5E-05 

5.7E-06 
3.9E-06 
3.4E-06 

6.6E-06 
1 .OE-05 
5.8E- 06 
4.1E-06 
3.9E-06 
5.2E-06 
7.4E-06 
8.5E-06 
1.2E-05 
1.4E-05 
1 .3E-05 ' 

9.8E-06 

pgyqjg. . .... ..... - _ .  ,.,.. ""'. ..... :.. , ::::p,, ,.: ...,. : 

6.OE-06 
4.1E-06 
3.6E-06 
3.5E-06 
7;OE-06 
1.1E-05 
6.2E-06 
4.3E-06 
4.2E-06 
5.5E-06 
7.8E-06 

4.1E-06 
2.8E-06 
2.6E-06 
2.4E-06 
4.8E-06 
7.OE-06 
3.9E-06 
2.9E-06 
2.8E-06 
3.9E-06 
5.5E-06 
6.1E-06 

1.4E-05 
1.OE-05 

9.7E-06 
7. O E -  06 

5.OE-06 
3 .4E-06 
3.OE-06 
2.9E-06 
:~.qg@@jj : 1:. . . 

8 .6E-06 

.\... ....... ... ......... i....... .,..\... 

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

4.9E-06 
3 .5E-06 
3.4E-06 
4.6E- 06 
6 .5E-06 
7.4E-06 
1.1E-05 
1.2E-05 
1 .2E-05 
8.5E-06 

5.OE-06 
3 .4E-06 
3.OE-06 
2.9E-06 
5.8E-06 
8.7E-06 
4.9E-06 
3.6E-06 
3.5E-06 
4.6E-06 ~~~~~~~:~~ 
7.5E-06 
l . l E - 0 5  
1 .2E-05 
1 .2E-05 
8.6E-06 

............................ . ...._...... ., 

.... .... 3.:. ......_........I.. . . . . . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1735 141 1 2347 2415 . 1802 2307 1654 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  

@$p$@$@$ 
,, ...................... .:.:,. 
4 .6E-06 
4.OE-06 
3.9E-  06 
7.9E-06 
1.2E-05 
7.1E-06 
4.9E-06 
4 .7E-06 
6.1E-06 
8.7E-06 
1.OE-05 
1 .4E-05 
1 .6E-05 
1.6E-05 
1 .2E-05 

8.7E-06 
5.9E-06 
5.OE-06 
5.OE-06 
1.OE-05 
1.6E-05 
9.3E-06 
6.3E-06 
6.1E-06 

1 .8E-05 .  
2.OE-05 
2.OE-05 
1.5E-05 

4.7E-06 
3.2E-06 
2.9E-06 
2.8E-06 
5.5E-06 
8.1E-06 
4.6E-06 
3.3E- 06 
3.3E-06 
4.4E-06 
6.2E-06 
7.OE-06 

8.1E-06 

4.5E-06 
3.1E-06 
2.8E-06 
2.7E-06 
5.3E-06 
7.8E-06 
4.4E-06 
3.2E-06 
3.1E-06 
4.3E-06 
6.OE-06 

6.5E-06 
@$g@@j 
3.9E- 06 
3.8E-06 

,7 .6E-06 
1.2E-05. 
6.7E-06 
4.7E-06 
4.5E-06 
5.8E-06 
8.4E- 06 

....' ::.:.:.:...:.. .I.... L... .I...... 
4.8E-06 
3 .3E-06 
2.9E-06 
2.8E-06 
~~~,~~~~ 

:....*:'. .. . . . . ....... . 
8 .3E-06 
4.7E-06 
3.4E-06 
3.3E-06 
4.5E-06 
6.3E-06 

7.2E-06 
. 4 . . . ..?E . . . . . . . . . . -,06 . . . . . . . . &q@@& -i . 

4 .2E-06 
8.3E-06 
1.3E-05 
7.5E-06 
5.2E-06 
5.OE-06 
6.4E-06 
9.2E- 06 

..,.,. '"'.,.......,... :.;:.: _......_... 

6.8E-06 9.8E-06 7.2E-06 l . l E - 0 5  
......... 9.6E-06 . ......, . ..... ......... ....... .... 1 .4E-05 1.OE-05 1.5E-05 
@,ig$@f:jS 1 6E-05 1 2E-05 1 7E-05 ......,._........... . ......... * 

l.lE-05 1.5E-05 l . l E - 0 5  1.7E-05 
7.8E-06 l . l E - 0 5  8.2E-06 1.3E-05 

OOQP824  



- 
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NDIVIDUAL FFECTIVE DOSE E Q U I V A L  T RATE (mrern/y) 
' ( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 1993 

N . 5 .7E-06 
NNW : ...+* 3: ... , , , ..zi.. , i., .. 

NW 3 .5E-06 
WNW 3.4E-06 

W 6 .7E-06 
wsw 1 .OE-05 

sw 5.8E-06 
ssw 4 . '1 E - 06 

S 4.OE'- 06 
SSE ' 5.2E-06 

SE 7.5E-06 
ESE . 8 .6E-06 

E 1 .2E-05 
E N'E 1 .4E-05 

NE 1 .3E-05 
NNE 9.9E-06 

32:....ygy?&g ....,. :.:.:; i........... ... 

2083 2035 1766 1798 1913 

5.4E-06 
3.7E-06 

3.2E-06 
~ - i l i i i ~ - ~ ~ ~  
.... :........ - ..... ., ...//.. , , . . . . 

6 .4E-06 
9.5E-06 
5.5E-06 
3.9E-06 
3.8E-06 
5.OE-06 
7.1E-06 
8.2E-06 
1.1E-05 
1.3E-05 
1.3E-05 
9.4E-06 

5.6E-06 
. 3 .8E-06 . . . . . . 

3 .3E-06 
6.5E-06 
9.8E-06 
5.7E-06 
4.OE-06 
3.9E-06 
5.1E-06 
7.3E-06 
8.4E-06 
1. 2E.-05 
1 .4E-05 
1.3E-05 
9.7E-06 

a i ~ ~ ~ ~ ~ - Z Z  
........ . ....... . _........ ..... _.._........ 

6.6E-06 
4.5E-06 
3.9E-06 
3.9E-06 
7.7E-06 ~~~~~: 
6.9E-06 . 

..................... . i... ... .... .;..... 

..... c: .,...... , :.."' 

4.8E-06 
4.6E-06 
.5.9 E - 06 
8.6E-06 
1.OE-05 
1.4E-05 
1.6E-05 
1 .6E-05 
1 .2E-05 

6.5E-06 
4.4E-06 
3.9E-06 
3.8E-06 
. 7.6E-06 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.... 'jyZO"''Bi$ . .... 

6.7E-06 
4.7E-06 
4.5E-06 
5.8E-06 
8.4E-06 
9.8E-06 
1.4E-05 
1.6E-05 
1.5E-05 
1 . l E - 0 5  

. ..... L ...... . 5. ..::+:: , ;>. :.:::::>. _,...,. .. 

6.OE-06 
4.1E-06 
3 .6E-06 
3.5E-06 
7.OE-06 
1.1E-05 
6.2E-06 
4.4E-06 
4.2E-06 
5.5E-06 
7.8E-06 
9.1E-06 
1 .3E-05 
1 .5E-05 
. 1 .4E-05 . . . . . . . . . . . . . . . ~-~~~~~ . . . . . . . . . . . . . . . . . . . . 

000825 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

O i s t a n c e  (rn) 

D i r e c t i o n  1374 1643 2013 1916 2622 2247 2239 

N 1. OE-J.0 
NNW 7 .1E-11 

NW 6.OE-11 
W N W  6 .OE- 11 

W 1 .2E-10 
w s w  1.9E- 10 

sw 1.. 1E- 10 
ssw 7.6E-11 

S 7.3E-11 
SSE 8 .9E-11 

SE 1.3E-10 
ESE 1.6E-10 

E 2.2E- 10 
ENE 2.4E-10 

NE 2.4E-10 
NNE 1.9E- 10 

8 .4E-11  
5.7E-11 
4 .9E-11  
4 .9E-11  
9.8E-11 
1.5E-.10 
8 .9E-11 
6.1E-13 
5 .8E-11 
7 .4E-11 
1.1E-10 
1.3E-10 
1.8E-10 
2 .OE-10 
2. O E -  10 
1 .5E-10 

6.6E-11 
4 .5E-11 
3 .9E-11 
3.8E-11 
7.7E-11 
1.2E- 10 
6.7E-11 
4.7E-11 
4.5E-11 
6. O E -  13 
8.6E-11 
9.9E- 11 
1.4E-10 
1.6E-10 
1.6E-10 
1.1E-10 

7.OE-11 
4 .7E-11  
4 .1E-11  
4.OE-11 
8 .2E-11 
1.2E-10 
7.2E-11 
5.OE-11 
4.8E-11 
6 .3E-11 
.9 .1E- l1  
1.1E-10 
1 .5E-10 
1.7E- 10 

1.2E-10 
1.6E-10 

4 .7E-11 
3 .2E-11 
2.9E- 11 
2.8E-11 
5.5E-11 
8.1E-11 
4.5E-11 
3 .3E-11 
3.2E-1.3 
4.5E-11 
6.3E- 11 
7.1E-11 
1.OE-10 
1.2E-10 
l . l E - 1 0  
8.1E-11 

5 .7E-11  5 .8E-11  
3 .9  E.- 1 1 3.9 E - 1 1 
3 .5E-11  3 .5E-11 
3 .3E-11  3 .4E-11 
6 .7E-11 6 .7E-11 
1.OE-10 1.OE-10 
5 .7E-11  5 .7E-11 
4 .1E-11  4 .1E-11 
4.OE-11 4.OE-11 
5 .3E-11 5 .3E-11 
7 .6E-11 7 .6E-11  * 

8 .6E-11  8 .6E-11 
1.2E-10 1.2E-10 
1.4E-10 1.4E-10 
1 .4E-10 1.4E-10 
9 .9E-11  1.OE-10 

O i s t a n c e  (m) 

D i  r e c t i  o n  1735 ,1411 . 2347 2415 1802 2307 1654 
~ ~~~ 

N 7 .9E-11  1.OE-10 5.4E-11 5 .3E-11 7.5E-11 5.6E-11 8 .3E-11 
NNW 5 .3E-11 6.8E-11 3.7E-11 3 .6E-11 5 . l E - 1 1  3 .8E-11 5.7E-11 

NW 4 .6E-11 5.8E-11 3.3E-11 3 .2E-11 4 .4E-11 3 .4E-11  4 .9E-11 
W N W  4.5E-13 5.8E-11 3.2E-11 3 .1E-11  4.3E-11 3 .2E-11  4 .8E-11  

W 9 .2E-11  1.2E-10 6.4E-11 6 .1E-11 8 .8E-11  6 .5E-11  9 .7E-11  
wsw 1 .4E- IO  1.8E-10 9.5E-11 9 .1E-11 1.3E-10 9 .7E-11  1 .5E-10 

sw 8 .2E-11 l . l E - 1 0  5.4E-11 5 .1E-11.  7 .8E-11 5 .5E-11 8 .8E-11  
ssw 5 .7E-11  7.4E-11 3.8E-11 3 .7E-11 5 .4E-11 3 .9E-11  6 .1E-11  

S 5 .5E-11 7.OE-11 3.7E-11 3.6E-11 5.2E-11 3 .8E-11 5 .8E-11  
SSE 7 . O E - 1 1  8 .7E-11  5.1E-11 4.9E-11 6.7E-11 5 .2E-11 7 .4E-11  

SE 1.OE-10 1.3E-10 7.2E-11 7.OE-11 9 .7E-11 7 .3E-11 . l . l E - 1 0  
ESE 1 .2E-10 1.6E-10 8.1E-11 7.9.E-11 l . l E - 1 0  8 .3E-11 1.3E-10 

E 1 .7E-10 2.1E-10 1.2E-10 l . l E - 1 0  1.6E-10 1.2E-10 1.8E-10 
ENE 1 .9E-10 2.4E-10 1 .4E-10 1.3E-10 1.8E-10 1.4E-10 2.OE-10 

NE 1 .9E-10 2.4E-10 1.3E-10 1 .2E-10 1.8E-10 1 .3E-10 2.OE-10 
NNE 1.4E-10 1.8E-10 9.4E-11 9.OE-11 1.3E-10 9 .6E-11 1.5E-10 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Radionucl i d e s  and Pathways) 

SUMMARY 
Page 8 

D is tance  ( m )  

D i  r e c t i  on 1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

s 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

6 . 6 E i l l  
4.5E- 11 
4.OE- 11 
3 . 9 E - 1 1  
7 . 8 E - 1 1  
1 .2E-10 
6 .8E-11 
4.8E- 11 
4 . 6 E - 1 1  
6 . 1 E - 1 1  
8 .7E-11 
1.OE-10 
1.4E-10 
1.6E-10 
1.6E-10 
1.2E-10 

6 .3E-11 
4 .3E-11 
3 . 8 E - 1 1  
3 .7E-11 
7.4E-11 , 

1 .1E-10 
6.4E- 11 
4.5E-11 
4 .3E-11 
5.8E-11 
8 .2E-11 
9.5E- 11 
1.3E-10 
1.6E-  10 
1 .5E-10 
l . l E - 1 0  

6 .5E-11 
4 .4E-11 
3.9E- 11 
3.8E-  11 
7.6E- 11 
l . l E - 1 0  
6 .6E-11 
4.6E- 11 
4.5E-11 
5 .9E-11 
8.5E-11 
9.8E- 11 
1.4E-10 
1.6E-10 
1.5E-10 
1.1E- 10 

7 .7E-11 
5 .2E-11 
4.5E- 11 
4.5E- 11 
9.OE-11 
1.4E-10 
8.OE-11 
5.6E-11 
5.3E-11 
6.9E- 11 
1.OE-10 
1.2E-10 
1.6E- 10 
1.9E-10 
1 .8E-10 
1.4E-10 

7.5E-11 7.OE-11 
5 .1E-11 4 . 8 E - 1 1  
4 .4E-11 4 .2E-11 
4 .4E-11 4.OE-11 
8 . 8 E - 1 1  8 . 2 E - 1 1  
1.4E-10 1 .2E-10 
7 . 8 E - 1 1  7 . 2 E - 1 1  
5 .4E-11 5.OE-11 
5 .2E-11 4 . 8 E - 1 1  
6 .8E-11 6 . 3 E - 1 1  
9 . 7 E - 1 1  9 .1E-11 
l . l E - 1 0  l . l E - 1 0  
1.6E-10 1 .5E-10 
1 .8E-10 1.7E-10 
1.8E.-10. 1 .7E-10 
1 .3E-10 1 .2E-10 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1.998 3:53 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.0. BOX 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

8.80E-04 

A t  T h i s  L o c a t i o n :  921 Me te rs  Nor theas t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 General Exhaust S tacks  [Gll 

Datase t  Name: 97-2005-61 
Da tase t  Date: Apr 7,  1998 1:26 prn 

Wind F i l e :  WNDFILES\97STAR.WND 

000828 



A p r .  7 ,  1998 3:53 pm 

M A X I M A L L Y  EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  921 Meters  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  l . lOE-08  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

3.57E-06 
4.06E-06 
1.39E-04 
6.48E-03 
3.48E-06 
1.85E-03 
9.44E- 05 

8.80E-04 

SY NOPS I S 
Page 1 



Apr 7, 1998 3:53 pm 
.a  

RADIONUCLIDE EMISSIONS DURING THE YEAR 1997 

Source Source 
#1 #2 TOTAL 

Nuclide Class Size Ci/y Ci/y Ci /y 

U - 234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
w 1.00 
w 1.00 
Y 1.00 
Y 1.00 
Y 1 - 0 0  
Y 1 - 0 0  

3.OE-06 3.OE-06 
1.6E-07 1.6E-07 
l.lE-07 l.lE-07 
3.3E-06 3.3E-06 
2.1E-09 2.1E-09 
8.4E-09 8.4E-09 
8.9E-08 8.9E-08 
2.6E-07 2.6E-07 
1.4E-08 1.4E-08 
1.3E-05 1.3E-05 

5.9E-06 
3.1E-07 
2.3E-07 
6.6E- 06 
4.2E-09 
1.7E-08 
1.8E-07 
5.2E-07 
2.8E-08 
2.6E-05 

SITE INFORMATION 

Temperature: 11 degrees C 
Precipitation: 102 cm/y 
Mixing Height: 950 rn 

SYNOPSIS 
Page' 2 



Apr  7, 1998 3 :53  pm 

I SOURCE INFORMATION 

Source Number: 1 2 

S t a c k .  H e i g h t  ( m ) :  
Diameter  ( m ) :  

16.79 16.28 
1 .32  1.22. 

SY NOPS I S 
Page 3 

Plume R i s e  
Momentum ( m / s ) :  1.72E+01 1.52E+01 
( Ex i t Vel oc i t y  

AGR I CU LTLI RA L DATA 

Vege tab le  M i  1 k Meat 

F r a c t i o n  Home Produced: 0 .700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601  0: 558 

F r a c t i o n  ' Imported: . 0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h . i s  r u n .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1363 1317 2008 1617 1305 921 979 1035 1068 1204 
1199 1207 1133 1135 1763 1317 1182 1186 1811 1796 

00083% 
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. .  V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:53 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  15 General  Exhaust S tacks  [ G l ]  

Da tase t  Name: 97-2005-61 
Da tase t  Date :  Apr 7, 1998 1:26 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7 ,  1998 3:53 pm 

3.57E-06 
4.06E-06 
1.39E-04 
6.48E - 03 
3.48E-06 
1.85E-03 
9.44E - 05 

EFFEC 8.80E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

P a t h w a y  

S e l e c t e d  . 
1 nd i v i  d u a l  

(mrem/y) 

SUMMARY 
Page 1 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR . 

S e l e c t e d  
I nd i v i  dua l  

( m  rem/y 1 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

6.8.7E 05 
8.11E- 04 
6.80E-11 

. 7.09E-07 
8.79E-04 
7.09E-07 

8.80E-04 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y> 

U - 234 
U.- 23 5 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH-232 
TH - 234 

TOTAL 

3.81E-04 
1.93E-05 
1.40E-05 
3.79E-04 
4.39E- 08 
7.43E-08 
2.04E-05 
6.01E-05 
4.59E-06 
1.20E-06 

SUMMARY 
Page 2 

8.80E- 04 



Apr  7, 1998 3:53 pm SUMMARY 
Page 3 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Cancer F a t a l  Cancer R i s k  

L E U K E M I A  

THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

. BONE 
1.39E-10 
9.22E- 11 
8.01  E -  13 
9.06E-12 
1.06E-08 
6.02E- 12 
1.58E- 11 
6.75E-12 
3.51E- 12 
1.97E-10 
4.29E-12 

TOTAL 1.10E-08 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway ' F a t a l  Cancer R i s k  

I NGEST I ON 3.65E- 10 
I NHA LATI ON 1.07E-08 
A I R  I M M E R S I O N  1 .52E-15 
GROUND SURFACE 1.63E- 11 
INTERNAL I .  10E-08 
EXTERNAL 1.63E- 11 

TOTAL 1. WE-08  

. 
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a 

Nuc l  i de 

U - 234 
U-235 

, U -236 .  
U-238 
RA-226 
RA- 228 
TH - 228 
TH-230 
TH - 232 
TH- 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

4.82E- 09. 
2.51E-10 
1.77E-10 
4.84E-09 
5.16E-13 
7.06E-13 
4.08E- 10 
4.91E-10 
2.58E - 11 
3.32E- 11 

1.10E-08 

SUMMARY 
Page 4 



. A p r  7, 1998 3:53 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on  1363 1317 2008 1617 1305 92 1 979 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

NE 
NNE 

~~~~~~,~~ 

. ... 5: ... ... . . .. ... .. . 
1.7E.04 
1 .4E-04 
1.5E-04 
2.8E- 04 
4 .5E-04 
2 .8E-04 
3.8E-04 

2 .1E-04 
3.2E-04 
4. O E -  04 
5.3E-04 
5.6E-04 
5.7E-04 
4.5E-04 

1.8E-04 

.......... ........................ .... ..... 
~~0~~~~~ 

1.8E-04 
1.5E-04 
1.5E-04 
2.9E- 04 
4 .7E-04 
2.9E-04 
1.9E-04 
1.8E-04 
2.1E-04 
3.3E-04 
4.1E-04 
5.5E-04 
5.8E-04 
6.OE-04 
4.6E- 04 

ir 1.6E-04 . . . ................. 

9 .7E-05 
9.7E-05 
1.9E-04 
2.9E-04 
1.7E-04 
1.2E-04 
1.2E-04 
1.4E-04 
2.1E-04 
2.5E-04 
3.3E-04 
3.7E-04 
3.7E- 04 
2.8E-04 

,::.:;$$@*ig ....., 
. . ..................... . .,. . . ...... 

2 .1E-04 
~~~~~~ 1 .4E-04 

1.2E-04 
2.3E-04 
3.7E-04 
2.3E-04 
1. 5E-04 
1.5E-04 
1.7E-04 
2.6E-04 
3.2E- 04 
4.3E-04 
4.7E-04 
4.7E-04 
3.6E-04 

. ,& i. . . C. 
, _../.,.,.,..... :......::::::....$$..: 

2.7E-04 
1.8E-04 
, 1 .5E-04 .,._.. (... . ... . . . . , . . ._... .,, 

2 .9E-04 
4.7E-04 
2.9E-04 
1 .9E-04 
1.9E-04 
2 .1E-04 
3.3E-04 
4.2E-04 
5.6E-04 
5.9E-04 
6.OE-.04 
4.7E-04 

~ ~ * ~ ~ - ~ ~  

4.OE-04 
2.5E-04 
1.9E-04 
2.1E-04 

~~~~~ 4.OE-04 

4.2E-04 
2.8E - 04 
2 .7E-04 
2.9E-04 
4.8E-04 
6.1E-04 
8.2E-04 
8 .4E-04  
8.8E-  04 
6.9E-04 

.... . ..::.*:.. , , , , ,.fi, . .::.: .. 

3 .7E-04 
2.4E-04 
1.8E-04 
2.OE-04 
3 .8E-04 
6.4E- 04 @qjpV,$# *:. . . _C.. 

2.6E-04 
2.5E-04 

'2 .8E-  04 
4.6E-04 
5.8E-04 
7.7E-04 
7.9E-04 
8 .3E-04 
6.5E-04 

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

....... _.... L./i ..,... .... . . . . . . . 

D i s t s n c e  ( m )  

D i  r e c t i o n  1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

s 
SSE 

SE 
ES E 

E 
ENE 

NE 
NNE 

3 .5E-04 
2.3E-04 
1 .8E-04 
1.9E-04 
3 .6E-04 
p8g;qy4 6.OE-04 
; ..._ 6d: ..... : ...... :.-;:..:.;:;.,:. 
2.5E-04 
2.4E-04 
2.7E-04 
4.3E- 04 
5.4E-04 
7.3E-04 
7.5E-04 
7.8E-04 
6.1E-04 

3.4E-04 
2.2E-04 
1.7E-04 
1.8E-04 
3.5E-04 
5 .8  E -,04 
3.6E-04 

2.3E-04 
2.6E-04 
4.2E-04 
5.2E-04 
7.OE-04 
7.3E-04 

,. . ........... ..... . . . . . . ..\... . 
~ ~ * ~ ~ - ~ ~  

7 . 6 f - 0 4  
5.9E-04 

3.OE-04 
2. O E -  04 
1 .6E-04 
1.7E-04 
3 .1E-04 
5.1.E-04 
3.2E-04 

2.OE-04 
2.3E-04 
3.6E- 04  
4.6E-04 
6.1E-04 
6.4E- 04 
6.6E-04 
5.2E-04 

. . . . . . . . . . . . . . . ... ...,_ . . 
~*~~~~~~ 

3.OE-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.2E -04  

3.2E-04 

2.OE-04 
2.3E-04 
3.7E-04 
4.6E- 04 

6.5E-04 
6.7E-04 

5 . 2 E ~ 0 4  

~ ~ ~ ~ ~ : ~ ~ ~ ,  
.. . K.. ..... ... . .. . . 

6.2E - 04 

5 . 2  E -' 04 

3.OE-04 
2.  OE- 04 
1.6E-04 
1.6E-04 
3.1E-04 
5.1E-04 
3.2E-04 ~~~~~-~~~ 2.1E-04 

2.3E-04 
3.6E- 04 
4.6E- 04 
6.1E-04 
6.4E- 04 
6 .6E-04 
5 .2E-04 

*.. . . . . . . . . . . . . . . . . . . . . . . 

3.2E- 04 
2.1E-04 
1 .7E-04 
1 .7E-04 
3.3E-04 
5.5E-04 
3.4E-04 
2.2E-04 

2.5E-04 
3.9E-04 
4.9E-04 
6.6E-04 
6.9E-04 
7.1E-04 
5.5E-04 

~~~~~~~~~~~~ 

:.::;*;: ...A,, :;::,;..:.:.. . 

3.2E-04 
2.1E-04 
1.7E-04 
1.7E-04 
3.3E-04 
5.5E-04 
3.4E- 04 
2.2E-04 

~~~~~ 2 .2E-04 

3.9E- 04 
4.9E-04 
6 .6E-04 
6.8E-04 
7.1E-04 
5.5E-04 

. . . .  .. .i:: ... ,: .'.'.,+A , .. ..__.......... :....... ........ : 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  1763 1317 1182 1186 1811 1796 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1.9E-04 
1.3E-04 
1.1E-04 
1.1E-04 
2.1E-04 
3.3E-04 
2.OE-04 
1.4E-04 

2.9E-04 
3.9E-04 
4.3E-04 
4.3E-04 
3.3E-04 

2.7E-04 
1.8E-04 
1.5E-04 
1.5E-04 
2.9E-04 
4.7E-04 
2.9E-04 
1.9E-04 
1.8E-04 
2.1E-04 
~ ~ ~ ~ , ~ ~ ~ ~ .  

.*:. . ,,.,y.' ' . _.... . /_.. ....... .... .. ..._.,...... 
4.1E-04 
5.5E-04 
5.8E- 04 
6.OE-04 
4.6E-04 

3.OE-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.2E-04 
5.2E-04 
3.3E- 04 
2.1E-04 
2.1E-04 
2.4E-04 
3.7E-04 @y.. . . . . . . . . . . . . 
' ... ::@g@@ 
6.3E-04 
6.6E-04 
6.8E-04 
5.3E-04 

: i.... :*:: .... . . . .. , .. . . , . . 

3.OE-04 
2.OE-04 
1.6E-04 
1.7E-04 
3.2E-04 
5.2E-04 
3.2E-04 
2 . lE -04  
2.1E-04 

'2.3E- 04 
3.7E-04 
4.7E-04 

6.5E-04 

.... ...,..... . ... . ........... . . . . 
~*~~~~~ 

6.7E-04 
5.3E-04 

1.8E-04 
1 .3E-04 
1.1E-04 
1 .1E-04 
2.1E-04 
3 .2E-04 
2.OE-04 
1.4E-04 
1.3E-04 
1.6E-04 
2.3E-04 
2.8E-04 
3.8E-04 
4.1E-04 W%C@$$ 
3.2E-04 

........ ........,.,.,.... ... .../. ........_. 

.. ..:+:.. I ...-. ' ..................... ,+:.:.:.. ..>..: 

. 

1.8E-04 
1.3E-04 
1.1E-04 
l . l E - 0 4  
2.1E-04 
3.3E-04 
2.OE-04 
1.4E-04 
1.3E-04 
1.6E-04 
2.3E-04 
2.8E-04 
3.8E-04 
4.2E-04 ~ * ~ ~ " ~ ~  ..... . ....,\. . ..,.. . 
.........I ... i..... L.. . . . . . . . 
3 .2E-04 

000838 



. Apr  7 ,  1998 3:53 pm SUMMARY 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  ' 

D i s t a n c e  (m) 

D i  r e c t i  on 1363 1317 2008 1617 1305 921  979 

N 
NNW 

NW 
W N W  . 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
NNE 

3.2Er09 
2.1E-09 
1 .7E-09 
1.8E-09 
3.4E-09 
5.6E-09 
3.4E-09 
2.3E-09 
2 .2E-09 
2.5E-09 
3.9E-09 
4.9E-09 
6.6E-09 
7.OE-09 
7.2E-09 
5.6E-09 

3.3E-09 
2.2E-09 
1.8E-09 
1.8E-09 
3.6E-09 
5.8E-09 
3.6E-09 
2.3E-09 
2.3E-09 
2.6E-09 
4.1E-09 
5.1E-09 
6.9E-09 
7.3E-09 
7.5E-09 
5.8E - 0 9  

2.OE-09 
1.3E-09 
1.1E-09 
1 .1E-09 
2.3E-09 
3.5E-09 
2.1E-09 
1 ;4E-09 
1.4E-09 
1.7E-09 
2.5E-09 
3.OE-09 
4 .1E-09 .  
4.. 6E-09 
4.5E-09 
3.5E-09 

2.6E-09 
1.7E-09 
1.4E-09 
1 S E - 0 9  
2.9E-09 
4.6E-09 
2.8E-09 
1.9E-09 
1.8E-09 
2.1E-09 
3.2E-09 
4.OE-09 
5.4E-09 
5.8E-09 
5.9E-09 
4.5E-09 

3 .3E-09 
2.2E-09 
1 .8E-09 
1.8E-09 
3 .6E-09 
5.9E-09 
3 .6E-09 
2.4E-09 
2.3E-09 
2.6E-09 
4.1E-09 
5.2E-09 
7.OE-09 
7.4E-09 
7.6E-09 
5.9E-09 

4.9E-09 
3 .1E-09 
2.3E-09 
2 .5E-09 
5.OE-09 
8 .5E-09 
5.3E-09 
3 .4E-09 
3 .3E-09 
3.6E-09 
6.OE-09 
7.6E-09 
1 .OE-08 
3.1E-08 
1.1E-08 
8.7E-09 

4.6E-09 
3.OE-09 
2.2E-09 
2.4E-09 
4.7E-09 
8.OE-09 
5.OE-09 
3.2E-09 
3.1E-09 
3.4E-09 

.7.2E-09 
9.6E-09 
9.9E-09 
1.OE-08 
8.2E-09 

5.6E-09 

D i s t a n c e  (m) 

D i  r e c t i  on  1035 1068 1204 1199 1207 1133 1135 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

, . '  , .  

4 ..4 E - 09 
2.8E-09 
2.2E-09 
2.3E-09 
4.5E-09 
7.6E-09 
4 .7E-09 
3.OE-09 
2.9E-09 
3 .3E-09 
5.3E-09 
6.8E-09 
9.1E-09 
9.4E-09 
9.8E-09 
7.7E-09 

4.2E-09 
2.7E-09 
2.1E-09 
2.2E-09 
4.4E-09 
7.3E-09 
4.5E-09 
2.9E-09 
2.8E-09 
3.2E-09 
5.1E-09 
6.5E-09 
8.8E-09 
9.1E-09 
9.5E-09 
7.4E-09 

3.7E-09 
2.4E-09 
1.9E- 09 
2.OE-09 
3.9E-09 
6.4E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.8E-09 
4.5E-09 
5.7E-09 
7.7E-09 
8.OE709 
8.3E-09 
6.5E-09 

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
3.9E-09 
6.5E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.8E-09 
4.5E-09 
5.7E-09 
7.7E-09 
8.1E-09 

6.5E-09 
8 . 3 ~ - 0 9  

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
3.9E-09 
6.4E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.8E-09 
4 .5E-09 
5.7E-09 
7.6E-09 
8.OE-09 
8.3E-09 
6.4E-09 

3.9E-09 3.9E-09 
2.6E-09 2.6E-09 
2.OE-09 2.OE-09 
2.1E-09 2.1E-09 
4.1E-09 4.1E-09 
6.9E-09 6.9E-09 
4.3E-09 4.2E-09 
2.8E-09 2.8E-09 
2.7E-09 2.7E-09 
3.OE-09 3.OE-09 
4.8E-09 4.8E-09 
6.1E-09 6.1E-09 
8.2E-09 8.2E-09 
8 .6E-09 8.6E-09 
8.9E-09 8.9E-09 
6.9E-09 6.9E-09 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i r e c t i o n  1763 1317 1182 1186 1811 1796 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

2.3E-09 
1.6E-09 
1.3E-09 
1.3E-09 
2.6E-09 
4.1E-09 
2.5E-09 
1.7E-09 
1.6E-09 
1 .9E-09 
2.9E-09 
3.5E-09 
4.8E-09 
5.3E-09 
5.3E-09 
4.1E-09 

3.3E-09 
2.2E-09 
1.8E-09 
1.8E-09 
3.6E-09 
5.8E-09 
3.6E-09 
2.3E-09 
2.3E-09 
2.6E-09 
4.1E-09 
5.1E-09 
6.9E-09 
7.3E-09 
7.5E-09 
5.8E-09 

3.7E-09 
2.5E-09 
1.9E-09 
2.OE-09 
4.OE-09 
6.6E-09 
4.1E-09 
2.6E-09 
2.5E-09 
2.9E-09 
4.6E- 09 
5.8E- 09 
7.8E-09 
8.2E-09 
8.5E-09 ' 

6.6E-09 

3.7E-09 
2.4E-09 
1.9E-09 
2.OE-09 
4.OE-09 
6.6E-09 
4.OE-09 
2.6E-09 
2.5E-09 
2.9E-09 
4.6E-09 
5.8E-09 
7.8E-09 
8.2E-09 
8.4E-09 
6.6E-09 

2.2E-09 
1.5E-09 
1.3E-09 
1 ;3E-09 
2.5E-09 
4.OE-09 
2.4E-09 
1.6E-09 
1.6E-09 
1.9E-09 
2.8E-09 
3.4E-09 
4.7E-09 
5.1E-09 
5.l.E-09 
3.9E-09 

2.3E-09 
1.5E-09 
1.3E-09 
1.3E-09 
2.6E-09 
4.1E-09 
2.4E-09 
1.6E-09 
1.6E-09 
1 .9E-09 
2.8E-09 
3.5E-09 
4 .e7 E - 09 
5.2E-09 
5.2E-09 
4.OE-09 
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C A P 8 8 - P C  

V e r s i o n  1.00 

C lean  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7 ,  1998 3:54 prn 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P.O. BOX 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

5.65E-04 

A t  T h i s  L o c a t i o n :  1374 M e t e r s  N o r t h e a s t  

Source Ca tegory :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  15  Genera l  Exhaust  S tacks  CG21 

D a t a s e t  Name: 97-2005-62 
Da tase t  Date :  Apr  7 ,  1998 1:27 pm 

W i  nd F i  1 e: WNDFI LES\97STAR.WND 



Apr  7, 1998 3:54 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 
L i f e t i m e  F a t a l  Cancer R isk :  7.10E-09 

1374 Meters  N o r t h e a s t  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(rnrern/y 1 

S Y N O P S I S  
Page 1 

GONADS 2.32E-06 
BREAST 2.64E- 06 
R MAR 8.94E-05 
LUNGS 4 3 6 E - 0 3  
THYROID 2.26E-06 
ENDOST 1.20E-03 
RMNDR 6.12E-05 

EFFEC 5.65E-04 

000842 



- Apr,.  7, 1998 3:54 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source Source 
#1 #2 TOTAL 

NuClyde C l a s s  S i z e  Ci/y . C i / y  C i  /y  

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH-234 

Y 1 .00 3.OE-06 3.OE-06 5.9E-06 
Y 1.00 1.6E-07 1.6E-07 3.1E-07 
Y 1 .00 l . l E - 0 7  l . l E - 0 7  2.3E-07 
Y 1 .00 3.3E-06 3.3E-06 6.6E-06 
W 1 - 0 0  2..1E-09 2.1E-09 4.2E-09 
W 1.00 8.4E-09 8.4E-09 1.7E-08 
Y 1.00 8.9E-08 8.9E-08 1.8E-07 
Y 1.00 2.6E-07 2.6E-07 5.2E-07 
Y 1.00 1.4E-08 1.4E-08 2.8E-08 
Y 1 - 0 0  1.3E-05 1.3E-05 2.6E-05 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 

000843 
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Apr 7 ,  1998 3:54 pm 

SOURCE INFORMATION 

Source Number: 1 2 

SYNOPSIS  
Page 3 

Stack H e i g h t  ( m ) :  16.79 16.28 
Diameter ( m ) :  1.32  1.22 

Plume R ise  
Momentum ( m / s ) :  1.72E+01 1.52E+01 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i l  k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 . 0.442 ' 

F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 
F r a c t i o n  Imported: 0.000 0.000 ~ 0 . 0 0 0  . 

Food Ar rays  were n o t  generated f o r  t h i s  run. 
Defaul  t V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1374 1643 2013 1916 2622 2247 2239 1735 1411 2347 
2415 1802 2307 1654 1993 2083 .  2035 1766 1798 1913 

000844 
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C A P 8 8 - P C  

V e r s i o n  1.00 

Package - 1988 C1 ean A i r  A c t  Assessment 

I D  R I S K  E Q U I V  L E N T  S U M  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 3:54 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  15 Genera l  Exhaust  S tacks  

Da tase t  Name: 97-2005-62 
Da tase t  Date :  Apr 7, 1998 ' 1 :27  prn 

Wind F i l e :  WNDFILES\97STAR.WND 

CG23 

R I E S  



Apr 7,  1998 3:54 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel  e c t e d  
I n d i v i d u a l  

Organ (mrern/y> 

GONADS 2.32E-06 
BREAST 2.64E-06 
R M A R  8.94E-05 
LUNGS 4.16E-03 
THYROID 2.26E-06 

RMNDR ' 6 .12E-05 
ENDOST 1 . 20 E - 0.3 

EFFEC 5.65E-04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Pathway (mrem/y l  

INGESTION 4.46E- 05 
INHALATION 5.20E-04 
A I R  I M M E R S I O N  ' 4.37E- 11 
GROUND SURFACE 4-61E-07 
I NTE RNA L 5.65E-04 
EXTERNAL 4.61E-07 

TOTAL . 5.66E- 0 4  

SUMMARY 
Page 1 



A p r  7,  1998 3:54 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i de 

Sel  e c t e d  
I nd i vi .dua 1 

(mrem/y) 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH -228 
TH-230 . 
TH - 232 
TH - 234 

2.45E - 04 
1.24E-05 
9. O O E  - 06 
2.44E-04 
2.84E - 08 
4.80E - 08 
1.31E-05 
3.86E-05 
2.9%-06 
7.74E-07 

TOTAL 5.66E-04 

SUMMARY 
Page 2 



Apr 7, 1998 3:54 pm SUMMARY 
Page 3 

CANCER R I S K  SUMMARY 

Cancer 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL - 
L I V E R  
PANCREAS 
U R I N A R Y  
OTHER 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

8.98E - 1'1 
5.95E- 11 
5.20E-13 
5.89E- 12 
6.79E-09 
3.91E-12 
1.03E- 11 
4.37E-12 
2.28E- 12 
1.28E- 10 
2.78E- 12 

. TOTAL 7.10E-09 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 2.36E-10 
I NHA LATI ON 6.85E-09 
A I R  I M M E R S I O N  9.73E-16 
GROUND SURFACE 1.06E- 11 
I NTERNA L . 7.08E-09 
EXTERNAL 1.06E- 11 

TOTAL 7.10E-09 



. .  I 

1470 

Apr 7,  1998 3:54 pm 

N U C L I D E  R I S K  SUMMARY 

Nucl i de 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U-235 
U - 236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

3.09E-09 
1.62E- 10 
1.14E- 10 
3 . l l E - 0 9  
3.32E- 13 

. 4.56E- 13 
2.62E-10 
3.15E-10 
1.66E- 11 
2.14E- 11 

TOTAL 7.10E-0'9 

SUMMARY 
Page 4 



SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

__ 

Distance (m> 
~ ~~ ~ ~~ 

Di recti on 1374 1643 2013 1916 2622. 2247 2239 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

N N E  

2.5E-.04 
1. 7E-.04 
1.4E-04 
1.4E-04 
2.7E-04 
4.4E-04 
2.7E-04 
1.8E-04 
1.7E-04 
2. OE- 04 
3.1E-04 
3.9E-04 
.5.2E-04 
5.5E-04 
5.7E-04 F$.@@ 
, .&; ..,, :, ...-.:. : ..... .. . . . . . . . ... :.>:.. .. :.:...:. 

........... . ....... ,.... ,............,: .... 
~*~~~~~ 

1.4E-04 
1.1E-04 
1.2E-04 
2.3E-04 
3.6E-04 
2.2E-04 
1.5E-04 
1.4E-04 
1.7E-04 
2.5E-04 
3.1E-04 
4.2E- 04. 
4.6E- 04 
4.6E-04 
3.5E-04 

1.6E-04 
1.1E-04 
..... 9.3E-05 

1.8E-04 
2.8E-04 
1.7E-04 
1.2E-04 
l.lE-04 
1.4E-04 
2.OE-04 

3.3E-04 
3.6E-04 
3.6E - 04 
2.7E-04 

~~~~~~~ -.. , .._. 
:: y:: ..A+. . x.:.:.. ..,_ ;. 

2.4E~04 

1.7E-04 
1.1E-04 
9.8E-05 
9.8E-05 
1.9E-04 
3.OE-04 
1.8E-04 
1.2E-04 
1.2E-04 
1.4E-04 
2.1E-04 
2.6E - 04 

3.8E-04 
3.8E-04 
2.9E- 04 

~ : ~ ~ ; ~ ; ~ ~ ~  
.... * ....... :.: .... 

1.2E-04 
8.OE-05 
7.1E-05 
6.9E-05 
1.3E-04 
2.OE-04 
1.2E-04 
8.5E-05 
8.2E-05 
1.1E-04 
1.5E-04 
1.7E-04 
2.4E-04 

2.6E-04 
2.OE-04 

........ ......................... ......... 
~*~~~~~~ ................. I 

1.4E-04 
9.6E-05 
8.3E-05 
i ~ ~ ~ ~ ~ - ~ ~  8.2E-05 

2.5E-04 
1.5E-04 
1.OE-04 
9.8E-05 
1.2E-04 
1.8E-04 
2.1E-04 
2.9E-04 
3.2E-04 
3.2E-04 
2.4E-04 

:.....?I .... :.. .... . . ... 

~ 

1.4E-04 
9.6E-05 
8.3E-05 
8.2E-05 
1.6E-04 
2.5E-04 
1.5E-04 
1 .OE-04 
9.8E-05 
1.2E-04 

I ~ - ~ ~ - ~ ~  
2.1E-04 
2.9E-04 
3.2E-04 
3.2E-04 
2.4E-04 

,. .\/.. ..._........ ......,.. .......... 
i.. ....................... 

Di sta-nce ( m )  

Di recti on 1735 1411 2347 2415 1802 2307 1654 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ESE 
E 

ENE 
NE 

N N E  

~~~~~~~ 

. .:. ................,.. :..:. 
1.3E-04 
1.1 E- 04 
1.1E-04 
2.1E-04 . 
3.4E-04 
2. OE- 04 
1.4E-04 
1.3E-04 
1.6E-04 
2.4E-04 
2.9E-04 
3.9E-04 
4.3E-04 
4.3E-04 
3.3E- 04 

2.4E-04 
1.6E-04 
1.3E-04 
1.4E-04 
2.6E-04 
4.3E-04 
2.6E-04 
1.7E-04 
1.7E-04 
... 2. ....... ............. OE- :.:.:.:. 04 .. i... ... ~ - ~ ~ ~ - ~ ~  
3.8E-04 
5.1E-04 
5.4E-04 

4.2E-04 

. . . . . . . . . . . , . . . . . . . . . . 

5 .5 E -'04. 

1.3E-04 
9.1E-05 
7.9E-05 
7.8E-05 
1.5E-04 
2.3E-04 
1.4E-04 
9.7E-05 
9.3E-05 
1.2E-04 
1.7E-04 
2.OE-04 
2.7E-04 
,. .v+jpf.@ . . . . . 
i:. .<e:.. .;:. .:*i:..:+,., 

3.OE-04 
2.3E-04 

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

1.3E-04 
8.8E-05- 
7.7E-05 
7.6E-05 
1.5E-04 
2.2E-04 
1.3E-04 
9.4E-05 
9.OE-05 
1.K-04 
1.6E-04 
1.9E-04 
2.6E-04 .. r....,.....,.... . ..,.. . ,...... ...,.,.... 

~~~~~~~~ 

2.9E-04 
2.2E-04 

.... ,$$i:7 1.8E-04 

1.OE-04 
1.lE-04 
2.OE-04 
3.2E-04 
1.9E-04 
1.3E-04 
1.3E- 04 
1.5E-04 
2.3E-04 
2.8E-04 
3.8E-04 
4.lE-04 
4.1E-04 
3.1E-04 

.. ,3pB@ 
f , ..& .., ,<z::..:.:.,.; 

~ ~ ~ _ _ _ _ _  

1.3E-04 
9.3E-05 
8.1E-05 
...... 8.OE-05 . . . . . ..... .(...........,. . . . . . , 

2.4E-04 
1.4E-04 
9.9E-05 
9.5E-05 
1.2E-04 
1.7E-04 
2.OE-04 
2.8E-04 
3.1E-04 
3.1E-04 
2.3E-04 

n ' " ' 'B~ f~~  :.:.* .. 
. . . . . . . 

~ ~~ 

2.OE-04 
1.4E-04 
~ . ~ ~ . ~ ~ : ~ ~ - ~ ~  

1.2E-04 
2.2E-04 
3.6E-04 
2 . 2'E - 04 
1.5E-04 
1.4E-04 
1.7E-04 
2.5E-04 
3.1E-04 
4.2E-04 
4.5E-04 
4.5E-04 
3.5E-04 

........ ...........:.... .__.. 
: ....... "'. .................... ....,.,. 



Apr  7, 1998 3:54 pm 
0 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1.6E-04 
~~~~~~~ 

9 .4E-05 

.A. ..... ., :.:.......... _........ ....._. r.. 

9.4E-05 
1.8E-04 
2.8E-04 
1 .7E-04 
1 .2E-04 
I .  1E-04 
1 .4E-04 
2.OE-04 
2.4E-'04 
3.3E-04 
3.7E-04 
3 .6E-04 
2.8E-04 

1.5E-04 ~ ~ F " i i ~ s  1.OE-04 
i .\.. ............................. 
8 .9E-05 
1.7E-04 
2.7E-04 
1.6E-04 
l . l E - 0 4  
l . l E - 0 4  
1.3E-04 
1.9E-04 
2.3E-04 
3.1E-04 
3.5E-04 
3.5E-04 
2.6E-04 

1.6E-04 

1.8E-04 
2.8E-04 
1.7E-04 
1 .1E-04 
1.1E-04 
1.4E-04 
2.OE-04 
2.4E-04 
3.2E- 04 
3.6E-04 
3.6E-04 
2.7E-04 

1.8E-04 
1 .3E-04 
1.1E-04 
1 .1E-04 

1 .*3E-04 
1.3E-04 
1.6E-04 
2.3E-04 
2.8E-04 

4.2E-04 
4.2E-04 
3.2E-04 

3.9E-04 

1.8E-04 
1.2E-04 
1 .OE-04 
1.1E-04 
2.OE-04 .@ZE@& : ... , f..... ... . . .E. :.:. ._ 
1.9E-04 

.. ...... ~ ................................. 

1.3E-04 
1.3E-04 
1 S E - 0 4  
2.3E-04 
2.8E-04 
3.8E-04 
4.1E-04 
4.1E-04 
3.2E-04 

1 .7E-04 
1.1E-04 
9.8E-05 
9.8E- 05 
1.9E-04 
3.OE-04 
1.8E-04 
1.2E-04 
1.2E-04 
1.4E-04 
2.1E-04 
2.6E- 04 
3.5E-04 
3.9E-04 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  Radionucl ides and Pathways) 

D i s t a n c e  ( m )  

Di r e c t i  on 1374 1643 2013 1916 2622 2247 2239 

N 3.1E-09 
NNW 2.1E-09 
NW 1.7E-09 

WNW . 1.7E-09 
W 3.4E-09 

wsw 5.5E-09 
sw 3.4E-09 
ssw 2.2E-09 
S 2.1E-09 

SSE 2. 5E-09 
SE 3.8E-09 

ESE 4.8E-09 
E 6.5E-09 

ENE 6.9E-09 
NE 7.1E-09 

NNE 5.5E-09 

~ 

2.5E-09 
1.7E-09 
1.4E-09 
1.4E-09 
2:8E-09 
4.5E-09 
2.7E-09 
1.8E-09 
1.7E-09 
2.1E-09 
3.1E-09 
3.9E-09 
5.2E-09 
.5.7E-09 
5.7E-09 
4.4E-09 

1.9E-09 
1.3E-09 
1.1E-09 
1.1E-09 
2.2E-09 
3.5E-09 
2.1E-09 
1:4E-09 
1.3E-09 
1.7E-09 
2.5E -09 
3.OE-09 
4.1E-09. 
4.5E-09 
4.5E-09 
3.4E-09 

~ ~ 

2.3E-09 
1.4E-09 
1.2E-09 
1.2E-09 
2.4E-09 
.3.7E-09 
2.2E-09 
1.5E-09 
1.4E-09 
1.8E-09 
2.6E-09 
3.2E- 09 
4.3E-09 
4.8E-09 
4.8E-09 
3.6E-09 

~ ~~ 

1.4E-09 
9.6E-10 
8.4E- 10 
8.2E- 10 
1.6E-09 
2.5E-09 
1.4E-09 
3 .  OE- 09 
9.8E- 10 
1.3E-09 
1.8E-09 
2.1E-09 
3.OE-09 
3.4E-09 
3.3E-09 
2.4E-09 

~~~~ 

1.7E-09 
1.2E-09 
9.9E-10 
9.8E- 10 
2.OE-09 
3.1E-09 
1.8E-09 
1.2E-09 
1.2E-09 
1.5E-09 
2.2E-09 
2.6E-09 
3.6E-09 
4.OE-09 
4.OE-09 
3.OE-09 

1.7E-09 
1.2E-09 
1.OE-09 
9.9E-10 . 
2.OE-09 
3.1E-09 
1.8E-09 
1.2E-09 
1.2E-09 
1.5E-09 
2 .2 E’- 09 
.2.6 E - 09 
3.6E-09 
4.OE-09 
4.OE-09 
.3.0 E - 09 

D i  r e c t i  on 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 
NE 

, NNE 
r 

D i s t a n c e  ( m )  

1735 1411 2347 2415 1802 2307 1654 

2.3E-09 
1.6E-09 
1.3E-09 
1.3E-09 
2.6E-09 
4.2E-09 
2.5E-09 
1.7E-09 
1.6E-09 
1.9E-09 
2.9E-09 
3.6E-09 
4.9E-09 
5.4E-09 
5.4E-09 
4.1E-09 

3.OE-09 
2.OE-09 
1.6E-09 
1.7E-09 
3.3E-09 
5.4E-09 
3.3E-09 
2.1E-09 
2.1E-09 
2.4E-09 
3.7E-09 
4.7E-09 
6.3E-09 
6.7E-09 
6.9E-09 
5.3E-09 

1.6E-09 
1.1E-09 
9.5E-10 
9.3E- 10 
1.9E-09 
2.9E-09 
1.7E-09 
1.2E-09 
1.1E-09 
1.4E-09 
2.1E-09 
2.4E-09 
3.4E-09 
3.8E-09 
3.8E-09 
2.8E-09 

1.6E-09 
1.1E-09 

9.OE-10 
1.8E-09 
2.8E-09 
1.6E-09 
1.1E-09 
1.1E-09 
1.4E-09 
2.OE-09, 
2.4E-09 
3.3E-09 
3.7E-09 
3.6E-09 
7.7E-09 

9.2~-io 

2.2E-09 
1.5E-09 
1.3E-09 
1.3E-09 
2.5E-09 
4.OE-09 
2.4E-09 
1.6E-09 
1.5E-09 
1.9E-09 
2.8E-09 
3.4E-09 
4.7E-09 
5.1E-09 
5.1E-09 
3.9E-09 

1.6E-09 
1.1E-09- 
9.7E-10 
9.5E-10 
1.9E-09 
3.OE-09 
1.7E-09 
1.2E-09 
1.1E-09 
1.5E-09 
2.1E-09 
2.5E-09 
3.5E-09 
3.9E-09 
3.8E-09 
2.9E-09 

2.5E-09 
.-I. 7E-09 
1.4E-09 
1.4E-09 
2.8E-09 
4.5E-09 
2.7E-09 
1.8E-09 
1.7E-09 
2.OE-09 
3.1E-09 
3.8E-09 
5.2E-09 
5.6E-09 
5.7E-09 
4.4E-09 



4 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (in> 

D i  r e c t i  on 1993 2083 2035 1766 1798 1913 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

2.OE-09 
1.3E-09 
1.1E-09 
1 . 1.E - 09 
2.3E-09 
3.5E-09 

,2.1E-09 
1.4E-09 
1.4E-09 
1.7E-09 
2.5E-09 
3.OE-09 
4.1E-09 
4.6E-09 
4.6E-09 
3.5E-09 

1.9E-09 
1.3E-09 
1.1E-09 
1.1E-09 
2.1E-09 
3.4E-09 
2.OE-09 
1.4E-09 
1.3E-09 
1.6E-09 
2.4E-09 
2.8E-09 
3.9E-09 
4.4E-09 
4.3E-09 
3.3E-09 

1.9E-09 
1.3E-09 
1.1E-09 
1.1E-09 
2.2E-09 
3.5E-09 
2.OE-09 
1.4E-09 
1.3E-09 
1.7E-09 

2.9E-09 
4.OE-09 
4.5E-09 
4.4E-09 
3.4E-09 

2.4E-09 

2.3E-09 
1.5E-09 
1.3E-09 
1.3E-09 
2.6E-09 
4.1E-09 
2.5E-09 
1.7E-09 
1.6E-09 
1.9E-09 
2.9E-09 
3.5E-09 
4.8E-09 
5.3E-09 
5.3E-09 
4. O E -  09 

2.2E-09 
1.5E-09 
1.3E-09 
1 ..3E- 09 
2.5E-09 
4.OE-09 
2.4E-09 
1.6E-09 
1.5E-09 
1.9E-09 
2.8E-09 
3.4E-09 
4.7E-09 
5.1E-09 
5.2E-09 
3.9E-09 

2 .1E-09 
1 .4E-09 
1.2E-09 
1 .2E-09 
2.4E-09 
3.7E-09 
2.2E-09 
1.5E-09 
1 .4E-09 
1.8E-09 
2.6E-09 
3.2E- 09 
4.3E-09 
4.8E-09 
4.8E-09 
3.6E-09 

000853 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment 
Apr  7 ,  1998 3:57 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  , P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

2.12E-07 

A t  T h i s  L o c a t i o n :  858 M e t e r s  Ea'st N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  20 Water P lant  Lab Hoods [Gll 

D a t a s e t  Name: 97 -2010-61  
D a t a s e t  Date: Apr 7, 1998 1:03 pm 

Wind F i l  e: WNDFI LES\97STAR. WND 

B 470 



Apr 7, 1998 3:57 pm S Y N O P S I S  
Page 1 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  858 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  2.77E-12 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
E q u i v a l e n t  

Organ (mrem/y 1 

GONADS 6.60E-10 
BREAST 7.53E-10 
R M A R  1.61E-08 
LUNGS 1.65E-06 
THY R O I  D 6.42E- 10 
ENDOST 2.24E - 07 
RMNDR 1.81E-08 

EFFEC 2.12E-07 



a. - Apr, 7, 1998 3:57 pm 

, 
RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source Source 
#1 #2 TOTAL 

N u c l i d e  C lass  S i z e  C i /y  Ci/y C i  /y 
-- 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 1.00 2.3E-10 2.3E-10 4.7E-10 
Y 1.00 1.3E-11 1.3E-11 2.5E-11 
Y 1.00 8.5E-12 8.5E-12 1.7E-11 
Y 1 .00 3..1E-10 3.1E-10 6.2E-10 
W 1.00 2.1E-13 2.1E-13 4.2E-13 
W 1.00  8.3E-13 8.3E-13 1.7E-12 
Y 1.00 8.8E-12 8.8E-12 1.8E-11 
Y 1 .00 6.2E-13 6.2E-13 1.2E-12 
Y 1 .00  1.4E-12 1.4E-12 2.8E-12 
Y 1.00 1.3E-09 1.3E-09 2.6E-09 

a .  SITE INFORMATION 

Temper a t  u r e  : 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

f 4'58 

S Y N O P S I S  
Page 2 



Apr 7, 1998 3:57 pm 

SOURCE INFORMATION 

Source Number: 1 2 

Stack H e i g h t  ( m ) :  8.53 8.53 
Diameter ( m ) :  0.30 0.30 

Plume R ise  
Momentum (m/s): 9.43E+00 8.87E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

S Y N O P S I S  
Page 3 

Vegetsbl  e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 . 

Food Ar rays  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  U S E D  FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

886 
1683 

858 1711 1466 1244 1225 1417 1501 1537 1686 
1687 1583 1572 2137 1607 1248 1218 1459 1345 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  Act  Assessment  Package - 1988  

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
A p r  7, 1998  3:57 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  . CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  20 Wate r  P l a n t  Lab .Hoods  [ G l l  

D a t a s e t  Name: 9 7 - 2 0 1 0 - 6 1  
D a t a s e t  Da te :  Apr 7 ,  1998  1:03 pm 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  7, 1998 3:57 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i  v i  dua l  

(mrern/y 1 

GONADS 
BREAST 
R ' M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

6.60E- 30 
7.53E-10 
1.61E-08 
1.65E-06 
6.42E- 10 
2.24E-07 
1.81E-08 

2.12E-07 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel e c t e d  

Pathway ( rn rem/y 1 
. I n d i v i d u a l  

INGESTION 1.28E-08 
I NH A LAT I ON 1.99E-07 
A I R  I M M E R S I O N  1.99E- 14 
GROUND SURFACE 1.32E-10 

EXTERNAL 1.32E- 10 
INTERNAL 2 .  i 2 ~ - 0 7  

TOTAL 2.12E-07 

Page 1 



Apr  7. 1998 3 :57  pm 
a 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i de 

Sel e c t e d  
I n d i v i d u a l  

( m  rem/y 1 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA-228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

9.00E-08 
4.59E- 09 
3.12E-09 
1.06E-07 
1.11E-11 
1.78E-11 
6.20E- 09 
4.34E-10 
1.40E-09 
3 .OOE- 10 

2.12E- 07 

SUMMARY 
Page 2 



A p r  7,  1998 3:57 pm SUMMARY 
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Cancer  

LEUKEMIA 

THY RO I D 
BREAST 
LUNG 
STOMACH. 
BOWEL * 

LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

, BONE 

TOTAL 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.81E- 14  
1.19E- 14  
1 .48E-16 
1.69E- 15 
2.69E- 12 
1 .16E-15 
3.3 8.E - 1 5 
1.06E- 1 5  
6.53E- 16 
3 .76E-14 
7.98E-16 

2.77E-12 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 6.88E- 14 
INHALATION 2.70E- 1 2  
A I R  I M M E R S I O N  4.43E - 19 
GROUND SURFACE 3.02E- 1 5  
INTERNAL 2.77E- 12  
EXTERNAL 3.02E- 1 5  

TOTAL 2.73E- 12  



Apr 7 ,  1998 3:57 pm 

N U C L I D E  R I S K  SUMMARY 

Nucl i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

1.15E- 12 
6.02E- 14 
4. OOE- 14 
1.37E-12 
1 .45E-16 '  

.1.81E-16 
1.24E- 13 
3.56E- 15 
7.87E- 15 
9.39E-15 

2.77E- 12 

SUMMARY 
Page 4 

. .  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance ( m )  

Di recti on 886 8 58 1711 1466 1244 1225 1417 

N 
NNW' 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

NNE 

........ :.: ............................. ~ - ~ ~ ~ ~ 8  
5.3E-08 
5.2E-08 
5.OE-08 
8.6E-08 
1.2E-07 
6.3E-08 
4.9E- 08 
5.1E-08 
7.7E-08 
l.lE-07 
1.2E-07 
.l. 7E-07 

1.8E-07 
1.2E-07 

2.OE-07 

~~~~~ 

: .__. ~:~::,~.,;.->.:;,:,. 
5.5E-'08 
5.4E - 08 
5.2E-08 
9. OE - 08 
1.2E-07 
6.7E-08 
5.1E-08 
5.3E-08 
8.OE-08 
1.1E-07 
1.2E-07 
1,. 8E - 07 
2.1E-07 
1.9E-07 
1.3E-07 

3.5E-08 
2.4E-08 
:.,<.,.<,::-::.: .......... ,. . n 

2.4E-08 
. . .  p.. 

.... ...... 

4.OE-08 
4.6E-08 
2.6E-08 
2.1E-08 
2.4E-08 
4.1E-08 
6.2E-08 

8.7E-08 
9.4E-08 
8.2E-08 
5.4E-08 

6.6E.08 

4.2E-08 
2.8E-08 

5.7E-08 
3.1E-08 
2. 5E-08 
2.8E-08 
4.7E-08 
6.9E-08 
7.4E-08 
1.OE-07 
1.1E-07 
9.8E-08 
6.4E-08 

5.1E-08 
3.5E-08 
3.4E-08 

5.6E-08 
7.1E-08 
3.9E-08 
3.1E-08 
3.3E-08 
5.4E-08 
7.8E-08 
8.4E-08 
1.2E-07 
1.3E-07 
1.2E-07 
7.9E-08 

g::;q.g.;;2@$$ 
: ..... ;+: ... :.. : ::-::, ......... 

5.2E-08 
3.5E-08 
3.5E-08 
3.4E-08 
5.7E-08 :y$23$y$ae 

j _  ...... *: ........ z.: ..... 
4.OE-08 
3.2E-08 
3.4E - 08 
5.5E-08 
7.9E-08 
8.5E-08 
1.2E-07 
1.4E-07 
1.2E-07 
8. OE- 08 

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

4.4E-08 
3.OE-08 
3.OE-08 
2.9E- 08 
4.8E-08 

~~~~~~~ 6.OE-08 

2.6E-08 
2.9E-08 
4.8E-08 
7.1E-08 
7.6E-08 
1.OE-07 
1.2E-07 
1.OE-07 
6.7E-08 

-i. ........................................... 

Distance (m) 

Di recti on 1501 1537 1686 1683 1687 1583 1572 

N 4.1E-08 4.OE-08 3.6E-08 3.6E-08 3.6E-08 3.9E-08 3.9E-08 
NNW 2.8E-08 2.7E-08 2.4E-08 2.4E-08 2.4E-08 2.6E-08 2.6E-08 
NW 2.8E-08 2.7E-08 2.5E-08 2.5E-08 2.4E-08 2.6E-08 2.6E-08 

WNW 2.8E-08 2.7E-08 2.5E-08 2.5E-08 2.5E-08 2.6E-08 2.7E-08 
W 4.5E-08 4.4E-08 4.OE-08 4.OE-08 4.OE-08 4.3E-08 4.3E-08 

wsw 5.5E-08 5..4E-08 4.7E.-08 4.7E-08 4.7E-08 5.1E-08 5.2E-08 
sw 3.OE-08 3.OE-08 2.6E-08 2.6E-08 2.6E-08 2.8E-08 2.9E-08 
ssw 
S 

SSE 4.6E-08 4.5E-08 -4.2E-08 4.2E-08 4.2E-08 4.4E-08 4.4E-08 
SE 6.8E-08 6.7E-08 6.3E-08 6.3E-08. 6.3E-08 6.5E-08 6.6E-08 
ESE 7.2E-08 7.1E-08 6.7E-08 6.7E-08 6.7E-08 7.OE-08 7.OE-08 

E 9.8E-08 9.6E-08 8.8E-08 8.8E-08 8.8E-08 9.3E-08 9.4E-08 
ENE l.lE-07 l.lE-07 9.5E-08 9.5E-d8 9.5E-08 1.OE-07 1.OE-07 
NE 9.6E-08 9.3E-'08. 8.4E-08 8.4E-08 8.4E-08 9.OE-08 9.1E-08 

NNE 6.3E-08 6.1E-08 5.5E-08 5.5E-08 5.5E-08 5.9E-08 5.9E-08 . . .  
, I  



Apr 7, 1998 3:57 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

1 4 1  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 2137 1607 1248 1218 1459 1345 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
EN E 

NE 
NNE 

2.8E-08 
1.9E-08 
1.9E-08 
2.OE-08 
3.1E-08 
3.4E-08 
2.OE-08 
1.7E-08 
p@qj8 1.9E-08 

5.3E-08 
5.6E-08 
7.OE-08 
7.3E-08 
6.4E-08 
4.1E-08 

. .<*;,,,;, ..,*.. ..........,........ . ..... .....,... ; 

3.8E-08 
2.6E-08 
2.6E-08 
2.6E-08 
4.2E-08 
5.OE-08 
2.8E-08 
2.3E-08 
..... 2.5E-08 . ..,..., ...... ......................... . 

6.5E-08 
6.9E-08 
9.2E-08 
1 .OE-07 
8.8E-08 
5.8E-08 

~~~~~,~ 
. .  .. , . .:. . . . . . . . . . ......... 

5.1E-08 
3.4E-08 
3.4E-08 
3.4E-08 
5.6E-08 
7'. 1E-08 
3.9E-08 
3.1E-08 
3.3E-08 
5.4E- 08 
~ : ~ - ~ ~ - ~ ~  

8.4E-08 
1.2E-07 
1.3E.07 
1.2E-07 
7.9E-08 

,. ..... ............. ....................... . 
.. . . . . . . . . . . . . .. . . . . . . . 

5.2E-08 
3.5E -08  
3.5E -08  
3.4E-08 
5.7E-08 
7.4E-08 
4.OE-08 
3.2.E-08 
3.4E-08 
5.5E-08 
7.9E-08 

1.2E-07 
1.4E-07 
1.2E-07 
8.1E-08 

~~~~~~~ 

. ... s: ...__. . ::: .... , 

4.2E-08 
2.9E-08 
2.9E-08 
2.9E-08 
4.7E-08 
5.7E-08 
3.2E-08 
2.6E-08 
2.8E-08 
4.7E-08 
6.9E-08 
7.4E-08 
.......... 1 .OE-07 i... ................... ..... ..... 
~*~~~~~ 

9.9E-08 
6.5E-08 

....... 

4.6E- 08 
3.1E-08 
3.1E-08 
3.1E-08 
5.1E-08 
6.4E-08 
3.5E- 08 
2.8E- 08 
3.1E-08 
5.OE-08 
7.3E-08 
7.9E-08 
1.1E-07 
1.2E-07 :p:;:;2p(jy . ...*:,. .. .A*: . .: .. 

7.2E-08 

,,. ,.... :.:.:.\ . . ......... . . i... .. 
: ..,.,.: ........... :.. ..:.:.:.:.. .. :...:.: 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 886 858 1711 1466 1244 1225 1417 

N 1.OE-12 l . l E - 1 2  4.5E-13 
NNW 6.8E-13 7.1E-13 3.OE-13 

NW 6.7E-13 7.OE-13 3.OE-13 
W N W  . 6.4E-13 6.7E-13 3.1E-13 

W l . l E - 1 2  1 .2E-12 5.1E-13 
wsw 1 .5E-12 1.6E-12 6.OE-13 

sw 8 .2E-13 8 .6E-13 3.3E-13 
ssw 6.3E-13 6.6E-13 2.'7E-13 

S 6.6E-13 6.9E-13 3.OE-13 
SSE 1.OE-12 1.OE-12 5.3E-13 

S E  1 .4E-12 1.5E-12 8.OE-13 
ESE 1;5E-12 1.6E-12 8.5E-13 

E 2 .3E-12 2.4E-12 l . l E - 1 2  
E N'E 2.7E-12 2.8E-12 1..2E-12 

N E  2 .4E-12 2.5E-12 l . l E - 1 2  
NNE 1 .6E-12 1 .7E-12 6.9E-13 

5.4E- 13 
3.6E- 13 
3.6E-13 
3.6E- 13 
6. O E -  13 
7.4E-13 
4.OE- 13 
3.2E-13 
3 .'5E- 13 
6'.OE-13 
8.9E-13 
9.5E-13 
1.3E-12 
1.4E-12 
1.3E-12 
8.3E-13 

6.6E-13 
4.4E- 13 
4.4E-13 
4.3E- 13 
7.2E-13 
9.3E-13 
5.OE-13 
3.9E-13 
4.3E-13 
7.OE-13 
1 .OE-12 
l . l E - 1 2  
1.5E-12 
1.8E-12 
1 - 6  E - 1.2 
1.OE-12 

6.7E-13 5.6E-13 
4 .5E-13 3.8E-13 
4.5E-13 3 .8E-13 
4.4E-13 3 .7E-13 
7.3E-13 6 .2E-13 
9.5E-13 7.7E-13 
5.1E-13 4 .2E-13 
4.OE-13 3 .4E-13 
4.3E-13 3.7E-13 
7.1E-13 6.2E-13 
1.OE-12 9.1E.13 
l . l E - 1 2  9 .8E-13 
1.6E-12 1 .3E-12 
1.8E-12 1 .5E-12 
1.6E-12 1.3E-12 
1.OE-12 8.7E-13 

D i s t a n c e '  ( m )  

D i  r e c t i  on 1501 1537 1686 1683 1687 1583 1572 

,' 

N 5.3E-13 
NNW 3.5E-13 

NW 3.5E-13 
W N W  3 .5E-13 

W 5 .8E-13 
wsw 7.1E-13 

sw 3.9E-13 
ssw 3.1E-13 

S 3.4E-13 
S S E  5.9E-13 

SE 8.8E-  13 
ESE 9 .4E-13 

E 1 .3E-12 
ENE 1 .4E-12 

NE 1 .2E-12 
NNE 8 .1E-13  

5.1E-13 4.6E-13 
3.4E-13 3.1E-13 
3.4E-13 3.1E-13 
3.4E-33 3.1E-13 
5.7E-13 5.1E-13 
6.9E-13 6.1E-13 
3.8E-13 ' 3 .3E-13  
3.OE-13 2.7E-13 
3.4E-13 3.OE-13 
5.8E-13 5.4E-13 
8.6E-13 8.1E-13 
9.2E-13 8.6E-13 
1.2E-12 l . l E - 1 2  
1.4E-12 1.2E-12 
1.2E-12 l . l E - 1 2  
7.9E-13 7.OE-13 

4.6E-13 4.6E-13 4.9E-13 
3.1E-13 3.1E-13 3.3E-13 
3.1E-13 3.1E-13 3.3E-13 
3.1E-13 3 .1E-13 3.3E-13 
5.2E-13 5.1E-13 5.5E-.13 
6.1E-13 6.1E-13 6.6E-13 
3.3E-13 3.3E-13 3.6E-13 
2.7E-13 2.7E-13 2.9E-13 
3.OE-13 3.OE-13 3.2E-13 
5.4E-13 5.4E-33 5.6E-13 
8.1E-13 8.1E-13 8.4E-13 
8.6E-13 8.6E-13 9.OE-13 
l . l E - 1 2  l . l E - 1 2  1.2E-12 
1.2E-12 1.2E-12 1.3E-12 
l . l E - 1 2  1 . l E - 1 2  1.2E-12 
7.1E-13 7.OE-13 7.6E-13 

5.OE-13 
3 .3E-13 
3.4E-13 
3 .4E-13 
5.5E-13 
6.7E- 13  
3.6E-13 
3.OE-13 
3.3E-13 
5.7E-13 
8.5E-.13 
9.1E-13 
1.2E- 12 
1.3E- 12 
1.2E-12 
7.7E-13 

00086% 

a 

a 

a 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 R a d i o n u c l  i d e s  a n d  Pathways)  
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. SUMMARY 
Page 8 

D i s t a n c e  ( m )  
~ ~~~~~~ 

D i  r e c t i  on 2137 1607 1248 1218 1459 1345 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

3.5E-13 
2.3E-13 
2 .4E-13 
2.5E-13 
4. O E -  13 
4.4E-13 
2.4E- 13 
2.1E-13 
2.4E-13 
4.4E- 13 
6.8E-13 
7.2E-13 
9.1E-13 
9.5E-13 
8.3E- 13 
5.3E- 13 

4.9E- 13 
3.3E- 13 
3.3E- 13 
3.3E-13 
5.4E- 13 
6.5E- 13 
3.5E- 13 
2.9E-13 
3.2E-13 
5.6E-13 
8.4E-13 
8.9E- 13 
i .2E-12 
1 .3E-12 
l . l E - 1 2  
7.5E-13 

6.5E-13 
4.4E- 13 
4.4E-13 
4.3E-13 
7.2E- 13 
9.2E-13 
5.OE- 13 
3.9E-13 
.4.2E-13 
6.9E- 13 
1 .OE-12 
l . l E - 1 2  
1.5E- 12 
1.7E-12 
1.5E-12 
1.OE-12 

6.7E-13 
4.5E-13 
4.5E-13 
4.4E- 13 
7.4E-13 
9.5E-13 
5.1E-13 
4.1E-13 
4.4E- 13 
7.1E-1.3 
1.OE-12 
l . l E - 1 2  
1.6E-12 
1.8E-12 
1.6E-12 
1. 1E-1.2 

5.4E-13 6.OE-13 
3 .6E-13 4.OE-13 
3 .7E-13 4.OE-13 
3.6E-13 4.OE-13 
6.OE-13 6 .6E-13 
7.4E-13 8 .3E-13 
4.OE-13 4.5E-13 
3.2E-13 3.6E-13 
3.5E-13 3 . 9 E - 1 3  
6.OE-13 6 .5E-13 
8.9E-13 9.5E-13 . 

9 .6E-13 1.OE-12 
1 .3E-12 1 . 4 E - 1 2  
1.5E-12 1.6E-12 
1.3E-12 1.4E-12 
8.4E-13 9.3E-13 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7, 1998 3 :58  pm 

F a c i l  i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
A d d r e s s :  P.O.  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

2 .02E-07 

A t  T h i s  L o c a t i o n :  890 M e t e r s  Ea'st N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  20 Water  P l a n t  Lab Hoods,  CG21 

D a t a s e t  Name: 9 7 - 2 0 1 0 - 6 2  
D a t a s e t  Date :  A p r  7 ,  1998 1:06 pm 

Wind F i  1 e: W N D F I  LES\97STAR. WND 

- 1470 
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MAXIMALLY EXPOSED I N D I V I D U A L  

S Y  NOPS I s 
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  890 Me te rs  East N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  2.64E-12 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

Dose 
Equ iva l  e n t  

(rnrem/y) 

6 .21E-10  
7.11E-10 
1.52E-08 
1.57E-06 
6.04E- 10 
2.10E-07 
1.69E-08 

. .  
EFFEC 2.02E- 07 

. 



I T 

I Apr 7 ,  1998 3:58 pm 

Nucl i de C1 ass 

U-234 
u-235 
U-'236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 
Y 
Y 
Y 
w *  
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S i z e  

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Source Source 
#1 #2 

C i / y  C i / y  

2.3E-10 2.3E-10 
1.3E-11 1.3E-11 
8.5E-12 8.5E-12 
3.1E-10 3.1E-10 
2.1E-13 2.1E-13 
8.3E-13 8.3E-13 
8.8E-12 8.8E-12 
6.2E-13 6.2E-13 
1.4E-12 1.4E-12 . 
1.3E-09 1.3E-09 

TOTAL 
C i  / y  

4.7E-10 
2.5E- 11 
1.7E-11 
6.2E-10 
4.2E-13 
1.7E-12 
1.8E-11 
1.2E-12 
2.8E-12 
2.6E-09 

SITE INFORMATION 

Temperature:  . 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  He igh t :  950 m 

S Y N O P S I S  
Page 2 



I .  

~ 

Apr 7. 1998 3:58 pm 

SOURCE INFORMATION 

'Source Number: 1 2 

Stack H e i g h t  ( m ) :  8.53 8.53 
Diameter ( m ) :  0.30 0.30 

Plume R ise  
Momentum ( m / s ) :  9.43E+00 8.87E+00 
( E x i t  Vel o c i  t y  1 

S Y N O P S I S  
Page 3 

A G R I  CULTURAL DATA 

Vegetabl e M i l  k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

890 1209 2052 1834 2397 2438 2485 1314 1655 2160 
2217 1387 2496 1490 1711 1806 1766 2135 2164 1451 

000870 
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C A ' P  8 8 - P C 

' V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E . A N 0  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  7,  1998 3:58 pm 

F a c i l i t y :  FERNALO ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.0.. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  20 Water  P l a n t  Lab Hoods [G21 

D a t a s e t  Name: 9 7 - 2 0 1 0 - 6 2  
O a t a s e t  D a t e :  Apr 7 ,  1998 1:06 pm 

Wind F i  1 e:. WNDFI LES\97STAR. WND 



. .Apr 7, 1998 3:58 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

Organ (mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

6.21E: 10 
7 . l l E - 1 0  
1.52E-08 
1.57E-06 
6.04E-10 
2.10E-07 
1.69E-08 

EFFEC 2.02E-07 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 1.20E-08 
. INHALATION 1.90E-07 

A I R  I M M E R S I O N  1.90E- 14  
GROUND SURFACE 1.26E- 10 
INTERNAL 2.02E-07 
EXTERNAL 1.26E-10 

TOTAL 2.02E - 07 

f ,: . 

SUMMARY 
Page 1 

000872 
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Apr 7,  1998 3:58 pm SUMMARY 
Page 2 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y) 

U-234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH-228 
TH-230 
TH-232 
TH - 234 

8.58E-08 
4.37E-09 
2.97E-09 
1.01E-07 
1.04E-11 ' 

1.68E-11 ' 

5.91E-09 
4.14E-10 
1.33E-09 
2.83E-10 

TOTAL 2.02E-07 



. A p r  7.  1998 3:58 pm 

CANCER R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  

' U R I N A R Y  
OTHER 

1.70E- 1 4  
1.12E- 1 4  
1.40E- 16  
1.60E- 15 
2 .57E-12  
1.09E- 15  
3.18E- 1 5  
1. O O E -  1 5  
6.15E-16 
3.52E- 1 4  
7.52E-16 

TOTAL. 2.64E-12 

PATHWAY R I S K  SUMMARY 

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 6.44E-14 
INHALATION 2.57E- 12  
A I R  I M M E R S I O N  4 .23E-19 
GROUND SURFACE 2.89E- 15 
INTERNAL 2.64E- 12 
EXTERNAL 2.89E- 1 5  

TOTAL 2.64E- 1 2  

SUMMARY 
Page 3 
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J 

Nucl  i d e  

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 

. TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r ,  R i  sk 

l . l O E - 1 2  
5.74E- 14 
3.81E- 14 
1 .31E-12 
1.38E-16 
1.71E-1.6 
1.19E- 13 
3 .39E-15 
7.51E-15 
8.93E-15 

2 . .6 4 E - 1 2 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance (m) 

Di recti on 890 1209 2052 1834 2397 2438 2485 

N 
NNW' 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 

ES E 
E 

ENE 
N E  

. NNE 

7.7E-08 
5.2E-08 
5.1E-08 
4.9E-08 
8.5E-08 
1.2E-07 
6.3E-08 
4.8E-08 
5.OE-08 
7.6E-08 
l.lE-07 
1.2E-07 
1.7E-07 
2.OE-07 
~~. 1.8E-07 .. . . . . . . . . . . . . 
:. : x q @ $ g y j  :.:.:. 
. . . . . . . . . . . . . . .. . . . . .. 

~~~~~ 5.:.2.E.- 08 
. .:,.. *(..... . . ... . . . . ... . . . . . . . .._. . .. 
3.5E-08 
3.4E-08 
5.7E-08 
7.4E-08 
4. OE -08 
3.2E-08 
3.4E-08 
5.5E-08 
8.OE-08 
8.6E- 08 
1.2E-07 
1.4E-07 
1.2E-07 
8.1E-08 

2.9E-08 
1.9E-08 
1.9E-08 
:r 2.OE-08 .i. :i ._ 
2 ,,&;@-@@ 
3.6E-08 
2.OE-08 
1.7E-08 
1.9E-08 
3.5E-08 
5.4E- 08 
5.8E-08 
7 -3 E -.08 
7.6E-08 
6.7E-08 
4.3E-08 

3.3E-08 
2.2E-08 
2.2E-08 
2.3E-08 
3.6E-08 
4.2E-08 
2.3E-08 
1.9E-08 
2.2E-08 
3.9E-08 
,. 5.9E-08 . . . . . . ..... . ., 

8.1E-08 
8.6E-08 
7.6E-08 
4.9E-08 

@$p&?& 
*:. .i ........... . .... 

2.4E-08 
1.6E-08 
1.6E-08 
1.7E-08 
2.8E-08 
2.9E-08 
.1.7E-08 
3.4E-08 
1.6E-08 
3.1E-08 
4.8E-08 
5.1E-08 @q@&@f$ 
6.4E-08 
5.6E-08 
3.6E-08 

. . . . . . . . . . . . . . ..... ..... . . 
.:. ... . . . . . . . . . . . . . . . . . . . . . . 

2.4E-08 
1.6E-08 
1.6E-08 
1.7E-08 
2.7E-08 
p,g@?qg 
. . . , *::. . , , , , F.::..: ;. ; , 
1.6E-08 
1.4E-08 
1.6E-08 
3.OE-08 
4.7E-08 
5.OE-08 
6.1E-08 
6.3E- 08 
5.5E-08 
3.5E-08 

......,.A ... ......... . ......,.. ........... 

2.3E- 08 
1.6E-08 
1.6E-08 
1.7E-08 
2.6E-08 
2.8E-08 
1.6E- 08 
1.4E-08 
1.6E-08 
3. OE- 08 &yT.;$-&& 

,,-:;:: ,* . .,.-.. . , . .... . 
.....L.............. i..;i ..... . ....... . 
4.9E-08 
6.OE-08 
6.1E-08 
5.3E- 08 
3.4E-08 

Distance (m) 

Di recti on 1314 1655 2160 2217 1387 2496 1490 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

NNE. 
I 

4.7E-08 
szj@yja 
. . . ...? :: . . ... , ..,::..: :. . . 
3.2E-08 
3.1E-08 
5.2E- 08 
6.6E-08 
3.6E-08 
2.9E-08 
3.1E-08 
5.1E-08 
7.4E-08 
8.OE-08 
1.1E-07 
1.3E-07 
l.lE-07 
7.3E-08 

.... ....................................... 3.6E-08 
2.5E-08 
2.5E-08 
2.5E-08. 
4.1E-08 
4.8E-08 
2.7E-08 
2.2E-08 
2.4E-08 
4.2E-08 f$x$pQB ..... .. __I.. . . 

6.7E-08 
8.9E-08 
9.7E-08 
8.5E-08 
5.5E-08 

._.... . ,.,.......... .,.,........ ......_. 

. .... .. ./.... . . ......... ............_. i.................. 

2.7E-08 
1.8E-08 
1.8E-08 
1.9E-08 
3.1E-08 
3.4E-08 
1.9E-08 
1.6E-08 
1.8E-08 
3.4E-08 
5.2E- 08 
. 5.5E-08 . . . . .,. . . . ....., 

7.2E- 08 
6.3E-08 
4.OE-08 

~~~~~~~ 

. % .... . ...i -: ..... 

2.6E- 08 
1.8E-08 
1.8E-08 
1.9E-08 
3.OE-08 
3.2E-08 
1.8E-08 
1.6E-08 
1.8E-08 
3.3E-08 
5.1E-08 
5.4E-08 

7.OE-08 
6.1E-08 
3.9E-08 

Fgjj@@ 
,fy:.'. . . .c. ' . . ... . . . . ..:. ... :+:. .:.. ... 

. 4.5E-08 . . . . . . . . . . , . . , . . ... 

3.OE-08 
3.OE-08 
4.9E-08 
6.1E-08 
3.3E-08 
2.7E-08 
2.9E-08 
4.9E-08 
7.1E-08 
7.7E-08 
l.lE-07 
1.2E-07 
1.OE-07 
6.9E-08 

' g$p@pog ,,*:: , , ..*., . , . , 
.. . . . . . . . ..... .,:.:.:.. . _.. . ... 

2.3E-08 
1. 5E-08 
1.6E-08 
1.7E-08 
. 2.6E-08 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 
z?i::@i@g *:. . 

1.6E-08 
1.4E-08 
1.6E-08 
3.OE-08 
4.6E-08 
4.9E-08 
6.OE-08 
6.1E-08 
5.3E- 08 
3.4E-08 

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

4.1E-08 
2.8E-08 
wgpqjg 2.8E-08 

4.5E-08 
5.6E-08 
3.OE-08 
2.5E-08 
2.7E-08 
4.6E- 08 
6.8E-08 
7.3E-08 
9.9E-08 
1.1E-07 
9.6E-08 
6.3E-08 

. ..i. . ,: . . - ,..... ::*.:., ..... , .:::: ..._ ,; ,.,.... 
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 6 

. .  

D i s t a n c e  (m) 

D i r e c t i o n  1711 1806 1766 2135 2164 1451' 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

NE '  
NNE 

.3.5E-08 
2.4E-08 

2.4E-08 
3.9E-08 
4.6E-08 
2.6E-08 
2.1E-08 
2.3E-08 
4.1E-08 
6.2E-08 
6.6E-08 
8.7E-08 
9.35- 08 
8.2E-08 
5.3E-08 

................................ ..:.:.:.gpqgj 
&G:::.:: ...... 2: ............ 

3.3E- 08 
2.2E- 08 
.... ;:i*::,., ..: ..... :-.. ..:.;..: 
2.3E-08 
3.7E-08 
4.3E-08 
2.4E-08 
2.OE-08 
2.2E-08 
3.9E-08 
5.9E-08 
6.3E- 08 
8.2E- 08 
8.8E-08 
7.7E-08 
5.OE-08 

~~~~~ . . . . .  

3.4E- 08 
2.3E-08 :@q$pq@ 
2.3E-08 
3.8E-08 
4.4E-08 
2.5E-08 
2.OE-08 
2.3 E-08 
4.OE-08 
6.OE-08 
6.4E-08 
8.4E-08 
9.OE-08 
7.9Er08 
5.1E-08 

::'"i''''''''''''''''''''.-<.'.-.- 

: ...... :?~:: .~.~... :.~-~..'..~ ..... : 

2.8E-08 
1.8E-08 
1.9E-08 
1.9E708 
3.1E-08 
3.4E-08 

1.6E-08 
1.9E-08 
3.4E-08 
5.3E- 08 
5.6E-08 
7.OE-08 
7.3E-08 
6.4E-08 
4.1E-08 

~ : ~ ~ ~ ~ i  
:.,.e:.. ..................... 

2.7E-08 
1.8E-08 
1.8E-08 
1.9E-08 
3.1E-08 
3, .  4 E - 08 

1.6E-08 
1.8E.-08 
3.4E- 08 
5.2E-08 
5.5E-08 
6.9E-08 
7.2E-08 
6.3E- 08 
4.OE-08 

:3;::::gp:q8 ..................... :, ..... 
. . .  ........... ._.-. . : . ..:.-.: . ..: .. ..:.:.:.. ...... ...................... 

4.2E-08 
2.9E-08 
2.9E-08 
2.8E-08 
4.7E-08 
5.8E-08 
3.2E-08 
2.5E-08 
2.8E-08 
4.7E-08 
6.9E-08 
7.4E-08 
1.OE-07 
1.1E-07 
@...v :5*9gg@g 

6.5E-08 

....................................... 
..-:.. ..... >: ........... : ..... :.:.:.: ............ 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i r e c t i o n  890 1209 2052 1834 2397 2438 2485 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

NE 
NNE 

1 .OE- i2  
6.8E-  13 
6.6E-  13 
6.3E-13 
l . l E - 1 2  
1.5E-12 
8 .1E-13 
6.2E-13 
6.5E- 13 
9.9E-13 
1.4E-12 
1.5E-12 
2.3E-12 
2.6E-  12 
2.4E-12 
1.6E-12 

3.7E-13 
2.4E-13 
2.5E- 13 
2.6E-13 
.4.2E- 13  
4.6E-13 
2.6E- 13 
2.1E-13 
2.4E-13 
4.5E-13 
7. O E -  13 
7 .  5E.- 13 
9.5E-13 
9.9E- 13 
8.6E-13 
5.5E-13 

I 

3.  OE- 13 
1.9E-13 
2.OE- 13 
2.1E-13 
3 .4E-13 
3.5E-13 
2.O.E-13 
1.7E- 13 
2.OE- 13 
3.8E-13 
6.OE-13 
6.4E-13 
7.8E- 13 
7.9E-13 
6.9E- 13 
4.4E-13 

6.8E-13 
4.6E- 13 
4.5E-13 
4.4E-13 
7.4E-13 
9.6E- 13 
5.2E-13 
4.1E-13 
4.4E- 13 
7.1E-13 
1.OE-12 
1 . 1 E -  12 
1.6E-12 
1.8E-12 
3.6E-12 
l . l E - 1 2  

~ 

4.2E- 13 
2.8E- 13 
2.8E- 13 
2.9E-  13 
4.7E-13 
5.4E- 13 
3. OE- 13 
2.4E- 13 
2.8E-13 
5.OE-13 
7.6E-13 
8.1E-13 
1.1E-12 
l . l E - 1 2  
9.8E- 13 
6.3E- 13 

3 .1E-13 
2 .  OE- 13 
2.1E-13 
2.2E- 13 
3.5E- 13 
3.7E-13 
2.1E-13 
1.8E-13 
2.1E-13 
3.9E- 13 
6.2E-13 
6.6E-13 
8.1E-13 
8.3E- 13 
7.2E-13 
4.6E-13 

3.OE-13 
2 .  O E -  13 
2 .  OE- 13 
2.1E-13 
3.4E-13 
3.6E- 13 
2 .  O E -  13 
1.7E-13 
2 .  O E -  13 
3.9E- 13 
6.1E-13 
6.5E-13 
8.OE-13 
8.1E-13 
7.1E-13 
4.5E-13 

D i s t a n c e  (m) I "  
I .  1655 2160 2217 . 1387 2496 1490 D i  r e c t i  on  1314 

I 
N 

NNW 
NW 

WNW 
W 

w s w  
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 
. .  

6.1E-13 
4.1E-13 
4.1E-13 
4.OE-13 
6.8E- 13  
8 .6E-13 
4.6E-13 
3.7E-13 
4.OE-13 
6.6E- 13 
9.6E-13 
1 .OE-12 
1.5E-12 
1.6E-12 
1.5E- 12 
9 .5E-13 

4.7E-13 
3.1E-13 
3.1E-13 
3.2E-13 
5.2E-13 
6.2E-13 
3.4E- 13 
2.8E-13 
3.1E-13 
5.4E-13 
8.2E- 13 
8.7E-13 
1.2E-12 
1.3E-12 
l . l E - 1 2  
7.2E-13 

3.5E-13 
2.3E-13 
2.3E-13 
2.4E-13 
3.9E-13 
4.3E-13 
2.4E-13 
2 .  OE- 13 
2.3E- 13 
4.3E-13 
6.7E-13 
7.2E-13 
9.OE-13 
9.3E-13 
8.1E-13 
5.2E-13 

3.4E- 13 
2.2E- 13 
2.3E- 13 
2.4E- 13 
3.8E-13 
4.2E-13 
2.3E-13 
1 .9E-13 
2.2E- 13 
4.2E-13 
6 .6E-13 
7.OE-13 
8.8E-13 
9.1E-13 
7.9E-13 
5.OE-13 

5.7E-13 
3.9E-13 
3.9E- 13 
3.8E-13 
6.4E- 13 
7.9E- 13 
4.3E-13 
3.4E- 13 
3.7E-13 
6.3E-13 
9.3E-13 
9.9E- 13 
1.4E- 12 
1.5E-12 
1.4E- 12 
8.9E-13 

2.9E-13 
1.9E-13 
2.OE-13 
2.1E-13 
3.4E- 13 
3.5E-13 
2 .  OE- 13 
1.7E- 13 
2.OE-13 
3 .8E-13 
6.OE-13 
6.4E- 13 
7.8E-13 
7.9E-13 
6.9E-13 
4.4E- 13 

5.3E-13 
3.5E-13 
3.5E- 13  
3 S E - 1 3  
5.9E-13 
7.2E- 13  
3.9E- 13 
3.1E-13 
3.4E-13 
5.9E-13 
8.8E-13 . 

9 .4E-13 
1.3E-12 
1 .4E-12 
1.2E-12 
8.2E-  13 



1 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 1711 1806 1766 2135 2164 1451 

N 4.5E-13 4.2E-13 4.4E-13 3.5E-13 3.5E-13 5.4E-13 
NNW 3.OE-13 2.8E-13 2.9E-13 2.3E-13 2.3E-13 3.6E-13 
NW 3.OE-13 2.8E-13 2.9E-13 2.4E-13 2.3E-13 3.7E-13 

WNW 3.1E-13 2.9E-13 3.OE-13 2.5E-13 2.4E-13 3.6E-13 
W 5.1E-13 4.8E-13 4.9E-13 4.OE-13 3.9E-13 6.OE-13 

wsw 5.9E-13 5.5E-13 5.7E-13 4.4E-13 4.3E-13 7.5E-13 
sw 3.2E-13 3.OE-13 3.1E-13 2.4E-13 2.4E-13 4.OE-13 
ssw 2.7E-13 2.5E-13 2.6E-13 2.OE-13 2.OE-13 3.2E-13 
S 3.OE-13 2.8E-13 2.9E-13 2.3E-13 2.3E-13 3.6E-13 

SSE 5.3E-13 5.1E-13 5.1E-13 4.4E113 4.3E-13 6.1E-13 
SE 8.OE-13 7.7E-13 7.8E-13 6.8E-13 6.7E-13 9.OE-13 

ESE 8.5E-13 8.2E-13 8.3E-13 7.2E-13 7.2E-13 9.6E-13 
E l.lE-12 l.lE-12 l.lE-12 9.1E-13 9.OE-13 1.3E-12 

ENE 1.2E-12 l.lE-12 1.2E-12 9.5E-13 9.3E-13 1.5E-12 
NE l.lE-12 1.OE-12 1.OE-12 8.2E-13 8.1E-13 1.3E-12 

NNE 6.9E-13 6.5E-13 6.6E-13 5.3E-13 5.2E-13 8.4E-13 

\ 



F a c i l i t y :  
Address:  

Ci ty:  
S t a t e :  

C A P 8 8 - P C  

V e r s i o n  1.00 

C lean  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7, 1998 4:OO pm 

FE NALD ENVIRONMENTAL MANAGEMENT PRO 
P.O. BOX 398704 
7400 WILLEY ROAD 
CINCINNATI 
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(rnrem/year) 

4 .50E-06 

E 

A t  T h i s  L o c a t i o n :  924 M e t e r s  Eas t  

Source  Ca tegory :  REMEDIATION SITE 
Source  Type: S t a c k  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  20 C o o l i n g  Water Tower: [ G l l  

D a t a s e t  Name: 97 -2012-61  
D a t a s e t  Date:  Apr 7 ,  1998 1:13 pm 

Wind F i l e :  WNDFI LES\97STAR.WND 

T 



Apr  7,  1998 4:OO pm 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  924 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R i s k :  5.65E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.82E-08 
3.22E-08 
6.60E-07 
3.25E-05 
2.74E-08 
9.22E-06 
7.89E-07 

4.50E-06 

S Y N O P S I S  
Page' 1 

a 



- 

A p r  7,  1998 4:OO pm 

Nuc l  i d e  

U-234 
U-235 

U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

U - 236 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#1 TOTAL 

C l a s s  S i z e  C i / y  C i  /y 

Y 1.00 6.8E-08 6.8E-08 
Y 1.00 3.6E-09 3.6E-09 
Y 1.00 2.5E-09 2.5E-09 
Y 1.00 8.9E-08 8 .9E-08 
W ' 1.00 6 .1E-11 6 .1E-11 
W 1.00 2 .4E-10 2.4E-10 
Y 1.00 2.6E-09 2.6E-09 
Y 1.'00 1.8E-10 1.8E-10 
Y 1.00 4.OE-10 4.OE-1.0 

'e Y 1.00 3.8E-07 3.8E-07 

SITE INFORMATION 

T e m p e r a t u r e :  . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 



I .  . 

Apr 7. 1998 4:OO pin 

SOURCE INFORMATION 

Source Number: 1 

S tack  H e i g h t  ( m ) :  14.86 
Diameter  ( m )  : 8.69 

Plume R i s e  
Momentum (m/s) :  7.16E+00 
( E x i  t Vel o c i  t y  1 

S Y N O P S I S  
Page 3 

A G R I  CU LTURA L DATA 

Vegetab le  M i  1 k Meat 

0.399 0.442 
0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

F r a c t i o n  Home Produced: -0.700 
F r a c t i o n  From Assessment Area: 0.300 0.601 

Food Ar rays  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

948 924 1778 1520 1287 1218 1385 1462 1496 1639 
1634 1630 1519 1506 2068 1538 1189 1161 1460 1374 



C A P 8 8 - P C  

Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A . L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 4:OO pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 . .  

'Source Category :  REMEDIAT1,ON SITE 
Source Type: S tack  

Emiss ion  Year: 1997 ' 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  20 C o o l i n g  Water Tower [Gll 

Datase t  Name: 97-2012-61 
Da tase t  Date: Apr 7 ,  1998 1:13 prn 

Wi.nd F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.82E-08 
3.22E-08 
6.60E-07 
3.25E-05 
2.74E-08 
9.22E-06 
7.89E - 07 

EFFEC 4.50E-06 

PATHWAY EFFECTIVE.DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

INGESTION 5.73E-07 
INHALATION 3.93.E - 0 6 
A I R  I M M E R S I O N  3.92E- 13 
GROUND SURFACE 5.67E-09 
INTERNAL 4.50E-06 
EXTERNAL 5.67E-09 

TOTAL 4 .51  E-06 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl  i d e  

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

1.91E-06 
1 .00E-07 
6.64E-08 
2.25E-06 
3.68E- 10 
6.58E- 10 
1.23E-07 
8.74E-09 
2.79E-08 

. 1.02E-08 

TOTAL 4.51E-06 

. 
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Cancer 

CANCER R I S K  SUMMARY 

Sel  e c t e d  I n d  i v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 

' U R I N A R Y  
OTHER ' 

TOTAL 

7.49E-13 
4.91E- 13 
6.36E- 15 
7.26E- 14 
5.32E-11 
4.89E- 14 
1.38E- 13 
4.24E- 14 
2.79E- 14 
1.66E- 12 
3.41E-14 

5.65E- 11 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 3.08E- 12 
INHALATION 5.32E- 11 
A I R  I M M E R S I O N  8.73E- 18 
GROUND SURFACE 1.30E- 13 
INTERNAL 5.63E-11 
EXTERNAL 1.30E- 13 

TOTAL 5.65E- 11 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nuc l  i d e  F a t a l  Cancer  R i s k  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

2.32-E - 11 
1.28E- 12  
8.14E- 13 
2 .80E-11 
3.66E- 1 5  
5.75E- 1.5 
2.46E- 12  
7.08E- 14 
1.56E-13 
2.33E-13 

5 :65E- 11 

B 470 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on  948 924 1778 1520 1287 1218 1385 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

. . . . . . . . . . . . . . . . . .(... . . ~~~-~~ 
9.3E-07 
6 .2E-07 
7.9E-07 
1 .6E-06 
3.6E-06 
2.3E-06 
1 .6E-06 
1 .5E-06 
I .5 E - 06 
2.5E-06 
3.2E-06 
4.4E-06 
4.OE-06 
4.3E-06 
3 .6E-06 

.:. . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . ......... . . ~ ~ ~ ~ ~ ~ " ~ j 6 1  
9.2E-07 
6.2E-07 
7.9E-07 
1.7E-06 
3.6E-06 
2.3E-06 
1.6E-06 
1.5E-06 
1.6E-06 
2.5E-06 
3.2E-06 
4.5E-06 
4.OE-06 
4.3E-06 
3.6E-06 

.... ..;:.. . . . .......... . 1 .4E-06 
~~~,~~~~~ 8 :. 0 E - 0 7 
:. ......:.,,,.: w ....- *L - . A _ _  ........ . ....... ._ 
6 .1E-07 
1.2E-06 
2,3E-06 
1.4E-06 
9.4E-07 

1.6E-06 
8 .6E-07 
5.6E-07 

1.3E-06 
2.6E-06 
1.7E-06 
1.1E-06 

. . . . . . . . .,. . ...,....... ... . .. D':::: .<&&-@B 
.. _.i. .._. 

1 .8E-06 
9.1E-07 
5.9E-07 

1.5E-06 
3.OE-06 
1.9E-06 
1 .3E-06 

. . . . . . . . ... . .....,. (... ..... ... i ~ ~ ~ p i ~ - ~ ~  
:. *.'__..__.......... 

1 .9E-06 
9.3E-07 
6.OE-07 
7.3E-07 
. 1 .5E-06 . . .,., 

2.OE-06 
1.3E-06 

~~~~~~~~ 

W?' . . . . . . . . . , . . , . . . . . ... ... 

1 .7E-06 
9.OE-07 
5.8E-07 
6.9E-07 
1.4E-06 
2.8E-06 
@*@g?-!Stj6 
1.2E-06 

.. ....... ... ..................... ._. ..... ... 

. . . ., . . . . . . . ..................... 

9.OE-07 1.OE-06 1 .2E-06 1.2E-06 l . l E - 0 6  
9 . l E - 0 7  1.OE-06 1 .2E-06 1.3E-06 l . l E - 0 6  
1.6E-06 1.8E-06 2 .1E-06 2.2E-06 2.OE'-06 
2.1E-06 2.4E-06 2.7E-06 2 .8E-06 2.5E-06 
2.7E.-06 3.1E-06 3 .6E-06 3.7E-06 3.4E-06 
2.6E-06 3.OE-06 3 .3E-06 3.5E-06 3.2E-06 
2.9E-06 3.3E-06 3.7E-06 3.8E-06 3 .5E-06 
2.4E-06 2.8E-06 3.1E-06 3.2E-06 3.OE-06 

D i s t a n c e  ( m )  

D i r e c t i o n  1462 1496 1639 1634 1630 1519 1506 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
N N E  

1.6E- 06 
8.8E-07 
5.7E-07 
6.8E-07 
1.4E-06 
2.7E-06 
. 1.7E-06 .. . . . . . . . . . 

3.1E-06 
1.1E-06 
1.9E-06 
2.4E-06 
3 .2E-06 
3 .1E-06 
3.4E-06 
2.9E-06 

:p@qg .. _...... e. . .:.:.: I ... .... . . .. . . . . . i.. .i. ..A .C.i.... 

1.6E-06 
8.7E-07 
5.7E-07 
6.7E-07 
1.3E-06 
2.6E-06 
1.7E-06 

1.OE-06 
1 i 1E-06 
1.9E-06 
2 .. 4 E - 0 6 
3.1E-06 
3.OE-06 
3 .4E-06 
2.8E-06 

~ ~ : ~ i ~ ~ ~ ~ 8  -.. , . . 
:...:::.,:<.,: ,,,. :.:.: .,.. ..(... 

1.5E-06 
8.3E-07 
5.5E-07 
6.4E-07 
1.3E-06 
2.4E-06 
1.6E-06 

$ ..*;.:..:. 1 ::-;:.:.:: _,... 
9.6E-07 
9.8E-07 
1.7E-06 
2.2E-06 
2. $E-06 
2.8E-06 
3.1E-06 
2.6E-06 

:g$p&p@$j 

1.5E-06 
8.4E-07 
5.5E-07 
6.4E-07 
1.3E-06 
2.4E-06 
1.6E-06 

9.6E-07 
9.8E-07 
1 .7E-06 
2.2E-06 
2.9E-06 
2.8E-06 
3.1E-06 
2.6E-06 

l i 8 . ~ ~ ~ ~  
...................... .... .. 

1.5E-06 
8 .4E-07 
5.5E-07 
6.4E-07 
1.3E-06 
2.4E-06 
1.6E-06 
1 .OE-06 ~~~~-~~ 
9.8E-07 
1 .7E-06 
2.2E-06 
2.9E-06 
2.8E-06 
3.2E-06 
2.6E-06 

(. .(.(...(... ................. ...,...... 

1 .6E-06 
8 .6E-07 
5.6E-07 
6.6E-07 
1.3E-06 
2.6E-06 
1.7E-06 
1.1E-06 

~~~~~~~~ 

.. . . . . . . . . . . . . 
1.OE-06 
1.8E-06 
2.4E-06 
3.1E-06 
3.OE-06 
3.3E-06 
2.8E-06 

1.6E-06 
8 .7E-07 
5.6E-07 
6.7E-07 
1 .3E-06 
2.6E-06 
1.7E-06 
l . l E - 0 6  :g.- .. , ,.:>:.. 
1.OE-06 
1.9E-06 
2.4E-06 
3.1E-06 
3.OE-06 
3.3E-06 
2.8E-06 

................................... : .... 
:, , ,:@&-@ 

a 

0 

0 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (m'rem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

. .  

D i s t a n c e  ( m )  

D i  r e c t i  on 2068 1538 1189 1161 1460 1374 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

1 .2E-06 
7.3E-07 
4.9E-07 
5.6E-07 
1.1E-06 
1 .'9E-06 
1.3E-06 
8.1E-07 
7.8E-07 
&$@yp~~ . __.. h:. .::. ...?$. :..:.;:: 
1 .4E-06 

....... . ..... .....,\.,..... ..... ....\... . 

1.8E-06 
2.3E-06 
2.3E-06 
2.6E-06 
2.1E-06 

1.6E-06 
8.6E-07 

6.6E-07 ' 
1 .3E-06 

1.6E-06 
1.1E-06 

5.6E107 

2.6E-06 

1 .OE-06 
I$$?@@@fi 

1.8E-06 

.. ....... ... ..... ....... .................\. 
:......*, ......... ...,.. 

2 .3E-06 
3.1E-06 
3.OE-06 
3.3E-06 
2.7E-06 

1.9E-06 
9.3E-07 
6.l.E-07 
7.4E-07 
1.5E-06 
3.1E-06 
2. O E -  06 
1.3E-06 
1.3E-06 
1.3E-06 
. ,&.,g 2.2E-06 . . . . . . . . ........... ..... .. 
i. $,,,,,;&g$& 
3.8E-06 
3.5E-06 
3.9E-06 
3.3E-06 

1.9E-06 
9.3E-07 
6.1E-07 
7.55-07 
1 i 5E-06, 
3.2E-06 
2.OE-06 
1.4E-06 
1.3E-06 
1.3E-06 

-2.2E - 06 

3.9E-06 

@;$gp@j$ 
:.x.: ..,.( .-. ' i . ............ ...C ........._ .... 

3 .6E-06 
3.9E-06 
3.3E-06 

1 .6E-06 
8.8E-07 
5.7E-07 
6.8E-07 
1.4E-06 
2.7E-06 
1.7E-06 
1.1E-06 
1.1E-06 
l . l E - 0 6  
1.9E-06 
2.4E-06 
3.2E-06 p F p @ @  : , ,J*. .].?.:;,, : .:.,. ,. 
3.4E-06 
2.9E-06 

................. .,... ...................... 

1 .7E-06 
9.OE-07 
5.8E-07 
7.OE-07 
1.4E-06 
2.8E- 06 
1.8E-06 
1.2E-06 
1.1E-06 
1.1E-06 
2.OE-06 
2.5E-06 
3.4E-06 
3.2E-06 
: ..:: @@@ ...,.. :.*:@;., , _,, ,, , ,, _, 

3.OE-06 

.::........ : .:.... :.:_.: 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l  i d e s  and Pathways)  

D i s t a n c e  (rn)  

D i  r e c t i  on 948 924 1778 1520 1287 1218 1385 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ES E 

E 
ENE 

N E  
NNE 

2.6E-'11 
1 . l E - 1 1  
7. O E -  12 
9.1E-12 
2. OE- 11 
4 . 5 E - 1 1  
2.9E- 11 
2.OE-11 
1.8E- 11 
1 . 9 E - 1 1  
3 .  O E -  11 
3 . 9 E - 1 1  
5 . 6 E - 1 1  
5. OE- 11 
5 . 4 E - 1 1  
4 . 6 E - 1 1  

2 . 6 E - 1 1  
1 . l E - 1 1  
7.OE- 12 
9 .1E-12 
2 . O E -  11 
4 . 6 E - 1 1  
2 .9E-11 
2.OE-11 
1 . 8 E - 1 1  
1 .9E-11 
3 .1E-11 
4.OE-11 
5.6 E - 1'1 
5.OE-11 
5.4E-  11 
4 . 6 E - 1 1  

1 . 7 E - 1 1  
9.6E- 12 
6.OE-12 
7.OE- 12 
1.5E- 11 
2.8E-11 
1.8E-  11 
1.1E-11 
1 . l E - 1 1  
1 . l E - l l  
2.OE-11 
2.6E- 11 
3.4E-11 
3.3E- 11 
3 . 7 E - 1 1  
3 . 1 E - 1 1  

2. O E -  11 
1 . O E - 1 1  
6.4E- 12 
7.7E- 12 
1.6E- 11 
3.3E-11 
2 .1E-11 
1 .3E-11 
1 .2E.- 11 
1.2E-11 
2.3E- 11 
2.9E-11 
3.9E- 11 
3.7E-11 
4 .2E-11 
3.5E- 11 

2.2E-  11 
1 . l E - 1 1  
6 .7E-12 
8.3E-  1 2  
1 . 8 E - 1 1  
3 . 7 E - 1 1  
2 . 4 E - 1 1  
1 .5E-11 
1 .4E-11 
1 .4E-11 
2.6E- 11 
3.3E-11 
4 . 5 E - 1 1  
4 . 2 E : l l  
4 . 7 E - 1 1  
4. O E -  11 

2.3E-11 
1 . l E - 1 1  
6 .8E-  12 
8.5E-12 
1 .8E-11 
3.9E-  11 
2.5E-11 
1 . 6 E - 1 1  
1 .5E-11 
1 .5E-11 
2 . 7 E - 1 1  
3 . 4 E - 1 1  
4 . 7 E - 1 1  
4.3E- 11 
4.8E-11 
4 .1E-11 

2 .1E-11 
1 . l E - 1 1  
6 .6E-12 
8.1E-12 
1 . 7 E - 1 1  
3 . 5 E - 1 1  
2 . 2 E - 1 1  
1 .4E-11 
1 . 4 E - 1 1  
1 .3E-11 
2 . 4 E - 1 1  
3 .2  E - 1.1 
4.2E- 11 
4.OE-11 
4 .5E-11 
3 . 8 E - 1 1  

D i s t a n c e  ( m )  

D i  r e c t i  o n  1462 1496 1639 1634 . 1630 1519 1506 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

N E  
NNE 

2.OE-11 
1 . l E - 1 1  
6 .5E-12 
7 .9E-12 
1 . 6.E - 11 
3 . 4 E - 1 1  
2 .1E-11 
1 .4E-11 
1 .3E-11 
1 .3E-11 
2 .3E-11 
3.OE-11 
4.OE-11 
3 . 8 E - 1 1  
4 . 3 E - 1 1  
3 . 6 E - 1 1  

2.OE-11 1 .9E-11 
1.OE-11 '1.0E-11 
6.4E-12 6 .2E-12 
7.8E-12 . 7 .4E-12 
1 .6E-11 1 .5E-11 
3 .3E-11 3 .1E-11 
2 .1E-11 1 . 9 E - 1 1  
1 .3E-11 1 . 2 E - 1 1  
1.3E-11 1 .2E-11 
1 .3E-11 1 .2E-11 
2.3E-11 2 .1E-11 
3.OE-11 2 .8E-11 
3.9E-11 3 .6E-11 
3 .8E-11 3 . 5 E - 1 1  
4 . 2  E - 1.1 4 . 0 E - 1 1 
3 . 5 E - 1 1  3 . 3 E - 1 1  

1 .9E-11 
1 . O E - 1 1  
6.2E-12 
'7.4 E - 12 
1 . 5 E - 1 1  
3.1E-11 
2. O E -  11 
1 . 2 E - 1 1  
1.2E- 11 
1.2E-11 
2.1E-11 
2.8E- 11 
3 . 7 E - 1 1  
3 .5E-11 
4.OE-11 
3 .3E-11 

1 .9E-11 2.OE-11 2.OE-11 
1 . O E - 1 1  1 . O E - 1 1  1 . O E - 1 1  
6 .2E-12 6 .4E-12 6.4E-12 
7.4E-12 7 .7E-12 7.7E-12 
1.5E-11 1 . 6 E - 1 1  1 . 6 E - 1 1  
3.1E-,13 3 . 3 E - 1 1  3 . 3 E - 1 1  
2.OE-11 2 .1E-11 2 . 1 E - 1 1  
1 .2E-11 1 . 3 E - 1 1  1 .3E-11 
1.2E-11 1 .2E-11 1 .3E-11 
1 .2E-11 1 . 2 E - 1 1 .  1 .3E-11 
2 .1E-11 2 .3E-11 2.3E-11 
2 .8E-11 2 .9E-11 3.OE-11 
3 . 7 E - 1 1  3 .9E-11 3 .9E-11 
3 . 5 E - 1 1  3 . 7 E - 1 1  3 .7E-11 
4.OE-11 4 .2E-11 4 .2E-11 
3 .3E-11 3 .5E-11 3 .5E-11 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) I 
D i r e c t i o n  2068 1538 1189 1161 1460 1374 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE ' 

E 
ENE 

NE 
NNE 

1 .5E-11 
8 .7E-12 
5.6E-12 
6.4E-12 
1 . 3 E - 1 1  
2 .5E-11 
1 . 6 E - 1 1  
9.8E-12 
9.4E- 12 
9.5E-12 
1.7E- 11 
2.2E-11 

.2 .9E-  11 

3 . 2 E - 1 1  
2.6E- 11 

2.9E- 11 

2.OE-11 
1.OE-11 
6.4E-  1 2  
7.6E- 12 
1 .6E-11 
3 .2E-11 
2 . 1 E - 1 1  
1 .3E-11 
1 .2E-11 
1 . 2 E - i l  
2 .2E-11 
2.9E-11 
3.. 9E- 11 
3 . 7 E - 1 1  
4 .2E-11 
3 . 5 E - 1 1  

2 . 4 E - 1 1  
1 . l E - 1 1  
6.9E-  12 
8.6E- 12 
1 .8E-11 
4.OE-11 
2.5E- 11 
1.7E-11 
1 .5E-11 
1.5E- 11 
2.7E-11 
3.5E- 11 
4.8E-11 
4 .4E-11 
4 .9E-11 
4.2E- 11 

2.4E- 11 
1.lE-11 
6.9E- 12 
8.7E-12 
1 .9E-11 
4.OE-11 
2.6E-11 
1 . 7 E - 1 1  
1.6E-11 
1 .6E-11 
2.7E-11 
3 .6E-11 
4.8E- 11 
4.5E-31 
5.OE-11 
4 .2E-11 

2.OE-11 
1.1E-11 
6.5E- 12 
7.9E-12 
1 .7E-11 
3 . 4 E - 1 1  
2 . 2 E - 1 1  
1 .4E-11 
1 . 3 E - 1 1  
1 .3E-11 
2 .3E-11 
3.OE-11 
4.OE-11 
3 .8E-11 
4 . 3 E - 1 1  
3 .6E-11 

2 . 1 E - 1 1  
1.1E-11 
6.6E- 12 
8.1E- 12 
1 . 7 E - 1 1  
3 .6E-11 
2.3E-  11 
1.5E-11 
1 . 4 E - 1 1  
1.4E-11 
2 .4E-11 
3 .2E-11 
4 .2E-11 
4.OE-11 
4 .5E-11 
3 .8E-11 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1988  

S Y N O P S I S  R E P O R T  

Non-Radon I n d , i v i d u a l  Assessmen t  
Apr 7, 1998  4:OO pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  4 5 2 5 3 - 8 7 0 4  

E f f e c t i v e  Dose E q u i  v a l  e n t  
(mrem/yea r 1 

4 .44E-06  

A t  T h i s  L o c a t i o n :  940 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION S ITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997  

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  20 C o o l i n g  Wate r  Tower 1621  

D a t a s e t  Name: 9 7 - 2 0 1 2 - 6 2  
D a t a s e t  D a t e :  Apr 7 ,  1998 1 :15  pm 

Wind F i  1 e:  WNDFI LES\97STAR. WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  940 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  5.58E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

S Y N O P S I S  
Page. 1 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) . 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.72E-08 
3.12E-08 
6.34E-07 
3.22E- 05 
2.65E-08 . 
8.85E-06 
7.57E-07 

' 4.44E-06 



- 
Apr 7, 1998 4:OO prn 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U-234 
U-235. 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 6.8E-08 6.8E-08 
Y 1.00 3.6E-09 3.6E-09 
Y 1.00 2.5E-09 2.5E-09 
Y 1.00 8.9E-08 8.9E-08 
W * 1.00 6.1E-11 6.1E-11 
W 1.00 2.4E-IO 2.4E-10 
Y 1.00 2.6E-09 2.6E-09 
Y 1.00 1.8E-10 1.8E-10 
Y 1.00 4.OE-10 4.OE-10 
Y 1 .00  3.8E-07 3.8E-07 

.... 1410 

SYNOPSIS  
Page 2 

SITE INFORMATION 

Temperature:  . 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

000895 
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SOURCE INFORMATION 

Source Number: 1 

S tack  H e i g h t  ( m ) :  14.86 
D iamete r  ( m ) :  8.69 

' Plume R i s e  
Momentum (m/s):  . 7.16E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

DISTANCES 

940 1277 20 

USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

S Y N O P S I S  I 

Vegetab l  e M i l  k Meat 
- 

F r a c t i  on Home Produced : .O. 700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

597 2132 
2191 1456 2512 1545 1776 1871 1830 2121 2150 1485 

7 1792 2376 2453 2418 1383 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7 ,  1998 4:OO pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 . .  

Source  Ca tegory :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 . 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  20 C o o l i n g  Water Tower CG21 

D a t a s e t  Name: 97-2012-62 
D a t a s e t  Date :  Apr  7 .  1998 1:15 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.72E-08 
3.12E-08 
6.34E- 07 
3.22E-05 
2.65E-08 
8.85E-06 
7.57E-07 

EFFEC 4.44E-06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrern/y> 

INGESTION 5.49E-07 
I NHA LATI ON 3.89E-06 
A I R  I M M E R S I O N  3.89E- 13 
GROUND SURFACE 5.59E-09 
INTERNAL ' 4.44E-06 
EXTERNAL 5.59E-09 

TOTAL 4.45E-06 

SUMMARY 
Page 1 .  
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N U C L I D E  EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl ide 

Selected 
Individual 

(rnrern/y) 

U - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH-228 
TH-230 
TH-232 
TH-234 

TOTAL 

1.89E-06 
9.87E-08 
6.55E-08 
2.22E-06 
3.56E- 10 
6.34E- 10 
1.22E-07 
8.65E-09 
2.76E-08 

* 9.84E-09 

4.45E-06 

SUMMARY 
Page 2 
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C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  Cancer 

LEUKEMIA 
BONE 
THYROID, 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 

' U R I N A R Y  
OTHER 

7.19E-13 
4.72E- 13 
6.17E-15 
7.07E- 14 
5.27E-11 
4.72E- 14 
1.33E-13 
4.11E- 14 
2.69E- 14 
1.59E- 12 
3.29E- 14 a TOTAL 5.58E- 11 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  Pathway 

I NGE ST I ON 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTERNAL 

2.95E-12 
5.28E- 11 
8.65E-18 
1.28E-13 
5.57E- 11 

. 1.28E-13 

TOTAL 5.58E - 11 

.. 



- 
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NUCLIDE R I S K  SUMMARY 

Nucl  i de 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U - 235 
U - 236 
U-238 
RA-226 
RA - 228 
TH- 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

2.32E- 11 
1.27E-12 
8.05E- 13 
2.76E-11 
3.58E - 15 
5.57E- 1 5  
2.44E - 12 
7.01E- 14 
1.55E- 13 
2.29E- 13 

5.58E- 11 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE' DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  940 1277 2087 1792 2376 2453 2418 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E NE 

NE 
NNE 

2.1E-06 
9.1E-07 
6.1E-07 
7.7E-07 
1.6E-06 
3.6E-06 
2.3E-06 
1.6E-06 
1.5E-06 
1.5E-06 
2. SE-06 
3.2E-06 
4.4E-06 
4.OE-06 
4.3E-06 
~~~~~~~. 
_..... ?:si..:; ...:;.. :.. ..,., 

,... 1 .8E-06 . . . . . . . . . . . . . . . . . . . . 
gy@p@Z 
5.8E-07 
7.OE-07 
1.4E-06 
3 .  O E -  06 
1.9E-06 
1.2E-06 
1.2E-06 
1.2E-06 
2.1E-06 
2.7E-06 
3.6E- 06 
3 .3E-06 
3.7E-06 
3.1E-06 

. . . . . . . . . . . . . . . . . . . 
:._..$,<:.::.,,:~;.:J ..( 

1.2E-06 
7.1E-07 
4.8E-07 
. 5.4E-07 . . . . . . . . . . . . . . . . . . . . . ;@q$p@$ 
1 -9E-06 
1.2E-06 
7.9E-07 
7.6E-07 
7.8E-07 
1.4E-06 
1.8E-06 
2.3E:06 
2.3E-06 
2.  SE-06 
2.1E-06 

., , ,.:g.;.i:;%>,..> ,_., 

1 .4E-06 
7.8E-07 
5.1E-07 
5.9E-07 
1.2E-06 
2.2E- 06 
1.4E-06 
9 . l E - 0 7  
8.7E-07 
8.9E-07 
1.6E-06 

2.7E-06 
2.6E-06 
2.9E-06 
2.4E-06 

. ..,.,.,,. ..... . ........... .,.,_ . 
@@@$@& 
E.. . . . . . . . . . . . . . . . 

1 .OE-06 
6.4E-07 
4.4E-07 
4.9E-07 
9.4E-07 
1.7E- 06 

' 1 .1E-06 
6.9E-07 
6.7E-07 
7.OE-07 
1 .2E-06 
1.6E-06 ,... ............................. \... ... F@@"&@ ... :. 
. . ..... . . . . . . . . . . . 
2.OE-06 
2.2E-06 
1.8E-06 

1. O E  - 06 
6.2E-07 
4'. 4 E - 0 7 
4.8E-07 
9.2E-07 

1.OE-06 
6.7E-07 
6 .5E-07 
6.8E-07 
1.2E-06 
1 .5E-06 
2.OE-06 
2.OE-06 
2 .2E-06 
1.7E-06 

.......... ..... . ..........., :.: ......... ... 'Kj$E$@B : _._. *'. , , 

1.OE-06 
6.3E-07 
4.4E-07 
4.8E-07 
9.3E-07 
1.6E-06 
1.1E-06 
6.8E-07 
6.6E-07 
6.9E-07 ...._.......... . ..... ..+ ,::... :. :.. .. 

1 .5E-06 
2.OE-06 
2.OE-06 
2.2E-06 
1.8E-06 

i ~ ~ ~ ~ - ~ , ~ ~  
:. f.... ......... . . . . . . . . . 

D i s t a n c e  ( m )  

D i  r e c t i  on  1383 1597 2132 2191 1456 2512 1545 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

S E  
ESE 

E 
ENE 

N E  
N N E  

. 1 .7E-06 . . . . . . . . . . . . . . . . . . . . . 
~ ; f @ ? 5 @ ?  
............................. 
5.6E-07 
6.8E-07 
1.4E-06 
2.8E-06 
1 .8E-06 
1.2E-06 
l . l E - 0 6  
1 .1E-06 
2.OE-06 
2.5E-06 
3.3E-  06 
3.2E- 06 
3 .5E-06 
3.OE-06 

. . . . . . . . . . . . . . . . . . . . . . 1 .5E-06 
8.3E-07 
5.4E- 07 
6.3E-07 
1 .3E-06 
2..SE-06 
1 .6E-06 
1.OE-06 
9.7E-07 
9.8E-07 .............................. 
,. .. ,:;:%E!g;@g 
2.3E-06 
3.OE-06 
2.9E-06 
3 .2E-06 
2.6E-06 

..*:.: . .../ ....... _...... ii.... ...._. _......._ 

1 .2E-06 
6.9E-07 
4.7E-07 
5.3E-07 
1.OE-06 
1.9E-06 
1.2E-06 
7.7E-07 
7.4E-07 
7.7E-07 
1.4E-06 
1.7E-06 : .  . . ..................... .. 
:. . .  @@-go 
2.2E-06 
2.5E-06 
2.OE-06 

.. . ..:x.. . . . . . . .. . . . . , 

1.1E-06 
6.8E-07 
4.6E-07 
5.2E-07 
1.OE-06 
1.8E-06 
1.2E-06 
7.5E-07 
7.2E-07 
7.5E-07 
1.3E-06 
1.7E-06 

2.2E-06 
2.4E-06 
2.OE-06 

................................. ..... . ~~~~-~~ ..... i.. 

. 1 .6E-06 . . . . . . . . . . . . . . . . 

, , ,&., . ,, ,:$:.:..:;..; 
5 .5E-07 
6.6E-07 
1.3E-06 
2.7E-06 
1.7E-06 
1 .1E-06 
1 .OE-06 
1.1E-06 
1.9E-06 
2 .4.E - 06 
3.2E-06 
3.1E-06 
3.4E-06 
2 .8E-06 

g$$@,;::;@2 9.8E-07 
6.1E-07 
4.3E-07 
4.7E-07 @q@@g$ . .. 

.:.;.;. . ....... ... .... . i... ._........ , i __... 
1 .6E-06 
1 .OE-06 
6.6E-07 
6.4E-07 
6.7E-07 
1.2E-06 
1. SE-06 
1.9E-06 
1.9E-06 
2 .1E-06 
1 .7E-06 

1 i 6 E - 0 6  
8.4E-07 
5.4E-07 @$'::$g+xQg 
1.3E-06 
2.5E-06 
1.6E-06 
1.1E-06 
9.9E-07 
1.OE-06 
1.8E-06 

,... ... (.(...._ .,... . ...,..... .,... . . 
. *:.. .: >3:,:.:,,, . . . i.. ......... . ......... . ..... . 

2 .3E-06 
3.OE-06 
2 .9E-06 
3.3E-06 
2 .7E-06 
000902 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionucl ides and Pathways) 

SUMMARY 
Page 6 

Distance ( m )  

Di recti on 1776 1871 1830 2121 2150 1485 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 

1.4E-06 
7.8E-07 
@$;gg?.$@ 
5.9E-07 
1.2E-06 
2.2E-06 
1.4E-06 
9.2E-07 
8.8E-07 
9.OE-07 
1.6E-06 
2.1E-06 
2.7E-06 
2.6E-06 
2.9E-06 
2.4E-06 

. . . i ....... .. ......_..... ..,........ .. 
: ...... :- .,.......... 2: .......... ( 

1.3E-06 
7.6E-07 :yJqyp::!@$ 
5.7E-07 
1.1E-06 
2 .1 E -'06 
1.4E-06 
8.8E-07 
8.4E-07 
8.6E-07 
1.5E-06 
2.OE-06 
2.6E-06 
2.5E-06 
2.8E-06 
2.3E-06 

.........I. ....... ..i. ..... ...._. .... 
: ..>.,' .: '::Ti: ,,,.:,.:. ....... ;............A . . . . . . . . . 

1.3E-06 
7.7E-07 
:@;@egg? 
5.8E-07 
1.2E-06 
2.2E-06 
1.4E-06 
9.OE-07 
8.6E-07 
8.7E-07 
1.6E-06 
2.OE-06 
2.6E-06 
2.66-06 
2.9E-06 
2.3E-06 

........ .\.,.. .,... ....,...... : ii., ...._. 
: ..._ ..:.. ,..,. , ............... ....... 

1.2E-06 
7.OE-07 
4.7E-07 
5.3E-07 
1.OE-06 
1.9E-06 
@@gg$@$j . *. 

7.8E-07 
7.5E-07 
7.7E-07 
*1.4E-06 
1.7E-06 
2.3E-06 
2.3E-06 
2.5E-06 
2.OE-06 

........./.....,. ....,.... . /..... ........ 

. . . . . . . . . . , . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

1.2E-06 
6.9E-07 
4.7E-07 
5.2E-07 
1.OE-06 
1.9E-06 

7.7E-07 
7.4E-07 
7.6E-07 
1.3E-06 
1.7E-06 
2.2E-06 
2.2E-06 
2.5E-06 
2.OE-06 

. . ..... :.. .\.... ...... : ._... :i.(,..._... Q ~ ~ ~ ~ ~ ~ s  .. . . . . . . . . . . . . . . . . . 

1.6E-06 
8.6E-07 
5.5E-07 
6.5E-07 
1.3E- 06 
2.6E- 06 
1.7E-06 
1.1E-06 
1.OE-06 
1.OE-06 
1.9E-06 
2.4E-06 
3.2E-06 
3.OE-06 
ar.g"&g -... . 

2.8E-06 

.... ,.,.......... ....,....... i..... ....... 

......... ..... ............. ........__ .. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways) 

D i s t a n c e  (m) 

D i r e c t i o n  940 1277 2087 1792 2376 2453 2418 

N 2 . 6 E - ' l l  
NNW 1. lE-11 

NW . 6 .9E-12 
W N W  9.OE-12 

W 2. O E -  11 
wsw 4 .'5E- 11 

sw 2.9E- 11 
ssw 2.OE- 11 

S 1 .8E-11 
SSE 1 . 9 E - 1 1  

SE 3.OE-11 
ES E 3.9E- 11 

E 5 . 6 E - 1 1  
ENE 5.OE-11 

N E  5 .4E-11 
NNE 4 . 6 E - 1 1  

2 . 2 E - 1 1  
1. lE-11 
6.7E-12 
8 .3E-12 
1 . 8 E - 1 1  
3 . 8 E - 1 1  
2.4E- 11 
1 . 6 E - 1 1  
1 . 4 E - 1 1  
1 . 4 E - 1 1  
2 .6E-11 
3.3E- 11 
4.5E-11 
4.2E- 11 
4.7E-11 
4 . O E - 1 1  

1 . 5 E - 1 1  
8.5E- 12 
5.5E-12 
6 .2E-12 
1 . 3 E - 1 1  
2 . 4 E - 1 1  
1 . 5 E - 1 1  
9 .6E-12 
9 .26-12 
9.3E-12 
1 .7E-11 
2 .2E-11 
2.9E-11 
2 . 9 E - 1 1  
3 .2E-11 
2 .6E-11 

1 . 7 E - 1 1  
9.4E-12 
5 .9E-12 
6.9E-  12 
1 i 4 E - 1 1  
2.8E-  11 
1.8E- 11 
1.lE-11 
1.lE-11 
1 . 1 E - 1 1  
2.OE-11 
2 . 6 E - 1 1  
3 .3E-11 
3 .3E-11 
3 .7E-11 
3 . O E -  11 

1.3E-11 
7. 7.E- 12 
5 .1E-12 
5.7E-12 
1 . 2 E - 1 1  
2.l .E-11 
1 . 3 E - 1 1  
8.4E-  12 
8.1E-12 
8.3E-  12 
1.5E-11 
1 .9E-11 
2 .5E-11 
2.5E; 1 3  
2.8E-11 
2 .3E-11 

1 . 2 E - 1 1  
7.5E- 12 
5.OE-12 
5.5E-12 
1 . l E - l l  
2.OE-11 
1 .3E-11 
8 . 1 E - 1 2  
7.8E-12 
8.OE- 12 
1 .4E-11 
1 .9E-11 
2 .4E-11 
2 . 5 E - 1 1  
2 .7E-11 
2 .2E-11 

1 .3E-11 
7.6E-12 
5.OE-12 
5.6E- 12 
1 . l E - 1 1  
2 .1E-11 
1 . 3 E - 1 1  
8.2E-12 
7.9E- 12 
8 .2E-12 
1 .5E-11 
1.9E-1.1 
2 .5E-11 
2 .5E-11 
2.7E- 11 
2.2E-11 

D i s t a n c e  (m) 

D i  r e c t i  on 1383 1597 2132 2191 . 1456 2512 1545 

N 2 .1E-11 
NNW 1.lE-11 

NW 6.5E-12 
WNW 8.OE-12 

W 1 . 7 E - 1 1  
wsw 3 . 5 E - 1 1  

sw 2.2E-  11 
ssw 1 . 4 E - 1 1  

S 1 . 3 E - 1 1  
SSE 1 . 3 E - 1 1  

SE 2 .4E-11 
ESE 3 .1E-11 

E 4 .2E-  11 
ENE 4.OE-11 

NE 4.5E- 11 
* NNE 3 . 8 E - 1 1  

1 .9E-11 
1 . O E - 1 1  
6.2E- 12 
7.4E-12 
1 . 6 E - 1 1  
3 . 1 E - 1 1  
2 . O E -  11 
1 . 3 E - 1 1  
1 . 2 E - 1 1  
1.2E- 11 
2.2E- 11 
2 . 8 E - 1 1  
3.7E- 11 
3.6E- 11 
4.OE-11 
3 .3E-11 

1.4E-11 
8 .4E-12 

6.2E- 12 
1 . 3 E - 1 1  
2 . 4 E - 1 1  
1.5E- 11 
9.4E-12 
9.OE-12 
9.1E-12 
1.7E-11 
2 .2E-11 
2 .8E-11 
2 . 8 E - 1 1  
3 .1E-11 
2.5E- 11 

5.4E- 12 

1 .4E-11 2.OE-11 
8.2E-12 1.OE-11 
5.3E-12 6.4E-12 
6.OE-12 7.8E-12 
1 .2E-11 , 1 . 6 E - 1 1 .  
2 .3E-11 3 .4E-11 
1 .5E-11 2 . 1 E - . l l  
9 .1E-12 1 .4E-11 
8 .8E-12 1 . 3 E - 1 1  
8.9E-12 1 .3E-11 
1 .6E-11 2 .3E-11 
2 .1E-11 3.OE-11 
2 . 7 E - 1 1  4.OE-11 
2 .7E-11 3 .8E-11 
3.OE-11 4 .3E-11 
2 .5E-11 3 . 6 E - 1 1  

1.2E- 11 
7.3E- 12 
4.9E- 12 
5 .4E-12 
1.lE-11 
2.OE-11 
1 . 3 E - 1 1  
7.9E-12 
7.6E-12 
7.9E-12 
1 . 4 E - 1 1  
1 . 8 E - 1 1  
2 . 4 E - 1 1  
2.4E-  11 
2.6E- 11 
2 . 1 E - 1 1  

2.OE- 11 
1 .OE-11 
6.3E-12 
7.5E-12 
1 . 6 E - 1 1  
3.2E- 11 
2.OE-11 
1 . 3 E - 1 1  
1.2E-11 
1 .2E-11 
2.2E- 11 
2.9E- 11 
3.8E-11 
3.7E- 11 
4.1E-11 
3 .4E - 1'1 
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D i s t a n c e  (m) 

D i  r e c t i  on 1776 1871 1830 2121 2150 1485 

N 1.7E-.ll 
NNW 9.5E-12 
NW 5.9E- 12 

WNW 6.9E-12 
W 1.4E-11 

wsw 2.8E- 11 
sw 1.8E-11 
ssw 1.lE-11 
S 1.lE-11 

SSE 1.1E-11 
SE 2. OE- 11 
ESE ' 2.6E-11 

E .3.4 E - 11 

N E  3.7E-11 
NNE 3. OE- 11 

ENE 3.3E:ll 

1.6E-11 
9.2E-12 
5.8E-12 
6.7E-12 
1.4E-11 
2.7E-11 
1.7E-11 
1.lE-11 
1.OE-11 
1.OE-11 
1.9E- 11 
2.5E-11 
3..2E-11 
3.1E-11 
3.5E-11 
2.9E- 11 

1.7E-11 
9.3E- 12 
5.8E- 12 
6.8E- 12 
1.4E-11 
2.8E- 11 
1.7E-11 
1.lE-11 
1 .OE-11 
1.OE-11 
1.9E- 11 

3.3E- 11 
3.2E-11 
3.6E-11 
3.OE-11 

2.5E-11 

1.5E-11 
8.4E-12 
5.4E- 12 
6.2E-12 
1.3E-11 
2.4E-11 
1.5E-11 
9.5E-12 
9.1E-12 
9.2E- 12 
1.7E-11 
2.2E-11 
2.8E- 11 
2.8E-11 
3.1E-11 
2.6E-11 

3.4E-11 
8.3E- 12 
5.4E-12 
6.1E-12 
1.3E-11 
2.3E-11 
1.5E-11 
9.3E-12 
8.9E- 12 
9.1E-12 
1.6E- 11 
2.1E-11 
2.8E- 11 
2.8E- 11 
3.1E-1-1 
2.5E- 11 

2.OE-11 
1 .OE-11 
6.4E-12 
7.7E-12 
1.6E-11 
3.3E- 11 
2.1E-11 
1.3E- 11 
1.3E-11 
1.3E-11 
2.3E-11 
3.OE-11 
4.OE-11 
3.8E- 11 
4.3 E-,ll 
3.6E-11 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
A p r  8 ,  1998 1:30 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
( m r em/ y ea r 1 

9.19E-06 

A t  T h i s  L o c a t i o n :  6 7 1  M e t e r s  E a s t  N o r t h e a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
AWWT ( T a n k  e m i s s i o n s )  [Gl] 

D a t a s e t  Name: 97-AWWT-G1 
D a t a s e t  D a t e :  Apr  8 ,  1998 1:21 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAX I MA L LY EX POSED I N D I  V I  DUA L 

L o c a t i o n  Of  The I n d i v i d u a l :  671 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .20E-10 

a 
S Y N O P S I S  
Page 1 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
E q u i v a l e n t  

(mrern/yl . 

GONADS 
BREAST 
R M A R  
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

EFFEC 

2 .75E-08 
3 .14E-08 
6 .75E-07 
7 .16E-05 
2.68E-08 
9.34E-06 
7.52E-07 

9.19E-06 

a 
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RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  / y  

U - 234 
U - 235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 1 .00  1 .3E-08 
Y 1 . 0 0  6 .8E-10 
Y 1 .00  4 . 6 E - 1 0  
Y 1 .00  1 . 7 E - 0 8  
W ' 1 .00  1.lE-11 
W 1 . 0 0  4 . 5 E - 1 1  
Y 1 .00  4 .8E-10 
Y 1 .00  3 . 4 E - 1 1  
Y 1 .00 7 . 5 E - 1 1  
Y 1 . 0 0  7.OE-08 

1 . 3 E - 0 8  
6.8E-  10 
4 .6E-10 
1 .7E-08 
1.lE-11 
4 . 5 E - 1 1  
4.8E- 10 
3 . 4 E - 1 1  
7. 5E- 1.1 
7.OE-08 

SITE INFORMATION 

T e m p e r a t u r e  : . 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 rn 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

Source Number: 1 

Source  H e i g h t  ( m ) :  10.00 
Area ( s q  m l :  1.50E+03 

Plume R i s e  
P a s q u i l l  C a t :  A B C D E F G 

O.OE+OO F i x e d  ( m ) :  O.OE+OO O.OE+OO O.OE+OO O.OE+OO ,O.OE+OO 
( F i x e d  R i s e )  

O.OE+OO 

AGRICULTURAL DATA 

Vegetab le  M l k  I .ea t  
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area:  0.300 0 . 6 0 1  0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
De fau l  t V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1510 1441 1991 1529 1185 671 
1035 1103 1105 1127 1804 1434 

742 826 864 1030 
i399 1412 2062 2018 

. .  



b. 

C A P 8 8 - P C  
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C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E .  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i . d u a 1  Assessment 
A p r  8 ,  1998 1:30 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O.  BOX 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
AWWT ( T a n k  e m i s s i o n s )  [Gl] 

D a t a s e t  Name: 97-AWWT-G1 
D a t a s e t  D a t e :  Apr  8 ,  1998 1:21 pm 

W i  nd F i  1 e.: WNDFI  LES\97STAR. WND 

P 470 
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I 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

S e l  e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.7.5E-08 
3 . 1 4 E - 0 8  
6 . 7 5 E - 0 7  
7 . 1 6 E - 0 5  
2 .68E-  0 8  
9 .34E-06  
7 .52E-07  

EFFEC 9 . 1 9 E - 0 6  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l  e c t e d  
I n d i  v i  d u a l  

(rnrem/y) 

INGESTION 5 . 3 2 E - 0 7  
I NHALATI ON 8 . 6 6 E - 0 6  
A I R  I M M E R S I O N  8 . 6 4 E - 1 3  
GROUND SURFACE 5 . 4 9 E - 0 9  
INTERNAL 9 . 1 9 E - 0 6  
EXTERNAL 5 .49E-09  

TOTAL 9.20E - 06 

SUMMARY 
Page  1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I ndi vi  dua l  

(mrem/y) . 

SUMMARY 
Page 2 

Nucl i d e  

U-234 
u - 2 3 5  
U-236 
U - 238 
R A  - 226 
RA-228 
TH-228 
TH - 230 
TH-232 
TH-234 

TOTAL 

3.90E - 06 
1.99E-07 
1.35E-07 
4.60E-06 
4.70E-10 

,7 .53E- 10 
2.70E-07 
I .  89E - 08 
6.06E - 08 
1.27E-08 

9.20E-06 
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CANCER R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

L E U K E M I A  
BONE 
T H Y R O I D  
B R E A S T  
LUNG 
STOMACH 
BOWEL 
LIVER 
PAN C R E  A S  
U R I N A R Y  
OTHER 

7.58E- 13 
4.96E- 13 
6.19E- 15 
7.06E- 14 
1.17E- 10 
4.83E- 14 
1 .41E-  13 
4.45E- 14 
2.72E- 14 
1.56E-12 
3.33E- 14 

T.OTA L 1.20E-10 

Pathway 

PATHWAY R I S K  SUMMARY 

I NG EST I O N  
I NHALATI ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I N T E R N A L  
EXT E RNA L 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

2.86E - 12 
1 .17E-10 
1.92E- 1 7  
1.26E- 13 
1 .20E-10 
1.26E- 13 

1 .20E-10 



.. . 
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, 

Nuc l  i d e  

NUCLIDE R I S K  SUMMARY 

u - 234 
U - 2 3 5  
U - 236 
U - 2 3 8  
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

S e l  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

5.01E- 11 
2.61E-12 
1.74E- 12 
5.96E- 11 
6.26E- 15 
7.71E- 15 
5.41E-12 
1.55E- 13 
3.41E- 13 
4.03E- 13 

1.20E-10 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1510 i 4 4 i  1 9 9 1  1529 1185 6 7 1  742 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
ESE 

E 
E N E  

N E  
NNE 

1 . 4 E - 0 6  
9 .6E-07 
9 .8E-07 
1 .OE-06 
1 . 6 E - 0 6  
1 . 7 E - 0 6  
9 . 6 E - 0 7  
8.2E-07 
9 .8E-07 
1 . 8 E - 0 6  
2 .9E-06 
3 . 1 E - 0 6  
3 . 8 E - 0 6  
3 . 8 E - 0 6  
3 . 3 E - 0 6  
2.1E-06 

..................... '@3gqo'<g . . . . .  -... 

1 .OE-06 
1.OE-06 
1 .1E-06 
1 . 7 E - 0 6  
1 .8E-06 
1 .OE-06 
8 . 6 E - 0 7  
1.OE-06 
1 .9E-06 
3.OE-06 
3.2E- 06 
4.OE-06 
4.OE-06 
3 .5E-06 
2 . 2 E - 0 6  

..... :. . . . . . . . . . .  ...................... 1.OE-06 

7.OE-07 
7 .6E-07 
1 .2E-06 
1 .2E-06 
6 .8E-07 
5 .9E-07 
7 .2E-07 
1 .4E-06 
2 . 2 E - 0 6 .  
2 .4E-06 
2 .8E-06 
2.7E-06 
2.4E-06 
1 . 5 E - 0 6  

~~~~~~ *.. 
.. ..-) . .: .................................. 

1 .4E-06 
:@$?$:@;:;& 9 .4E-07 

1.OE-06 
1 ~ 6 E - 0 6  
1 .6E-06 
9 .4E-07 
8. I E - 0 7  
9.7E-07 
1.8E-06 
2.9E-06 
3.1E-06 
3 .7E-06 
3 . 8 E - 0 6  
3 .3E-06 
2.OE-06 

: ..... ?.: ..... ;..:.;:.-;,.:,,< .... : 

1 .9E-06 
: 1 .3E-06 
#g;gj@$g& 
1 .3E-06 
2 .1E-06 
2.3E-06 
1 .3E-06 
1 .1E-06 
1 .3E-06 
2 .3E-06 
3 .5E-06 
3 .7E-06 
4 .8E-06 
5.OE-06 
4 .4E-06 
2 .8E-06 

........................... 
... .-:. .............. ..................... 

3 . 5 E - 0 6  
2.4E - 06 
2 . 4 E - 0 6  
2 . 4 E - 0 6  

5.OE-06 
2 .7E-06 
2 .1E-06 
2.3E - 0 6  
3 . 5 E - 0 6  
5.OE-06'  
5 .6E-06 
8.1E-06 
9 . 2 E - 0 6  
8.2E-  06 
5.4E-06 

~ ~ ~ ~ ~ ~ - ~ B  .:. ...................... 

3 .1E-06 
2.1E-06 
2 .1E-06 
2.1E-06 
3 . 4 E f 0 6  
4.3E-06 

1 .8E-06 
2.  O E -  06 
3 .2E-06 
4 . 6 E - 0 6  
5.1E-06 

-7 .3E-06 
8 . 2 E - 0 6  
7 .3E-06 
4.8E-  06 

~~~~~~.~~~ 
...... -.. . .  ..... ::.?;.$;.,:: ..... :::.::: ..... :. ..... 

D i s t a n c e  ( m )  

D i  r e c t i  on 826 864 1030 1035 1103 1105 1127 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 

2 . 8 E - 0 6  
1 . 9 E - 0 6  
1 . 9 E - 0 6  
1 . 9 E - 0 6  
3.OE-06 
3 . 7 E - 0 6  
2.OE-06 
1 - 6 € - 0 6  
1 . 8 E - 0 6  
3.OE-06 
4 . 3 E - 0 6  

2 .6E-06 
1 . 8 E - 0 6  
1 . 8 E - 0 6  
1 . 8 E - 0 6  
2 .9E-06 
3 . 5 E - 0 6  
1 . 9 E - 0 6  
I .  5E-D6 
1 .7E-06 
2 .9E-06 
4 .2E-06 

2.2E-06 
1 . 5 E - 0 6  
1 .5E-06 
1 .5E-06 
2 .4E-06 
2.8E-06 
1 .5E-06 . .,..: :. 
:z,:;:TE!-Qg 
1.4E-06 
2 .5E-06 
3.8E-06 

............. 
: .... *.: .... : .................... 

2 .2E-06 
1 . 5 E - 0 6  
1 S E - 0 6  
1 . 5 E - 0 6  
2 . 4 E - 0 6  , 

2 .7E-06 
1 .5E-06 
1 .2E-06 '~~~~~ -. .. 
: ..: ...... ..................... 
2 .5E-06 
3 .8E-06 

2.OE-06 
1.4E-06 
1 .4E-06 
1 .4E-06 
2 .2E-06 
2 .5E-06 
1.4E-06 
1 .2E-06 
~ ~ * ~ ~ - ~ ~  

2 .4E-06 
3 .6E-06 

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

2.OE-06 
1 .4E-06 
1 .4E-06 
1 .4E-06 
2 .2E-06 
2 .5E-06 
1 .4E-06 
1 .2E-06 
................................ 1 . 3 E - 0 6  ;jJ$;;$&;Q;:e . .y.:.. , 

3 .6E-06 
........................ 

2.OE-06 
1 . 3 E - 0 6  
1 . 3 E - 0 6  
1 . 4 E - 0 6  
2.2E-06 
2 .5E-06 
1 . 4 E - 0 6  
1 . 1 E - 0 6  
1.3E-06 ............... ,w.$Ei":'::"~ ... *:@B " 

: :,A,, ....... ...................... 
3.6E:06 

E S E  4 .7E-06 4 .6E-06 4 .1E-06 '  4 . l E - 0 6  3.9E-06 3 .9E-06 3 . 9 E - 0 6  
E . 6 .6E-06 6 .3E-06 5.4E-06 5 .4E-06 5.1E-06 5 .1E-06 5.OE-06 

E N E  7 .3E-06 6 .9E-06 5.8E-06 5 .7E-06 5 .4E-06 5 .4E-06 5 .2E-06 
N E  6 .5E-06 6 .2E-06 5.1E-06 5.OE-06 4 .7E-06 4 .7E-06 4 .6E-06 

N N E  4 . 2 E - 0 6  4.OE-06 3 . 2 E - 0 6  3 .2E-06 3.OE-06 3.OE-06 2 .9E-06 

00091s 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1804 1434 1399 1412 2062 2018 

N 1.2E:06 1 .5E-06 1.6E-06 1 .5E-06 9.9E-07 1.OE-06 
NNW 7 . 8 E - 0 7  1.OE-06 1.OE-06 1.OE-06 6 .6E-07 6 . 8 E - 0 7  

NW 7.9E-07 1.OE-06 l . l E - 0 6  l . l E - 0 6  6.8E-07 6 .9E-07 
W N W  . 8 . 6 E - 0 7  l . l E - 0 6  l . l E - 0 6  l . l E - 0 6  7.3E-07 7 .5E-07 

W 1 .3E-06 1 . 7 E - 0 6  1 .8E-06 1 .7E-06 l . l E - 0 6  1 .2E-06 
w s w  1 .3E-06 1 . 8 E - 0 6  1.9E-06. 1 .8E-06 l . l E - 0 6  l . l E - 0 6  

sw 7.7E-07 1.OE-06 l . l E - 0 6  1.OE-06 6 .5E-07 6 .7E-07 
ssw 6 .7E-07 8 . 7 E - 0 7  8.'9E-07 8 . 8 E - 0 7  5.7E-07 5.8E-07 

S 8.1E'-07 1.OE-06 l . l E - 0 6  1.OE-06 6 .9E-07 7 .1E-07 
SSE 1.5E-06 1 .9E-06 2.OE-06 2.OE-06 1 .3E-06 1 .4E-06 

SE 3.1E-06 3 .1E-06 2 .1E-06 2 .2E-06 
ESE 2.6E-06 3 . 2 E -  2.3E-06 2.3E-06 . 

E 3 .1E-06 4.OE-06 2 .7E-06 2 .7E-06 
E N.E 3 .1E-06 .4.OE-06 

NNE 1 .7E-06 2 .2E-06 2 .3E-06 2 .2E-06 1 .4E-06 1 .4E-06 
N E  2 .7E-06 3 .5E-06 3.6E-06 3.6E-06 



Apr  8 ,  1998 1:30 pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on 1510 1441 1991 1529 1185 6 7 1  742 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
NNE 

1 . 8 E - 1 1  
1 . 2 E - 1 1  
1 . 2 E - 1 1  
1.3E-11.  
2 .1E-11 
2 . 1 E - 1 1  
1 . 2 E - 1 1  
1 . O E - 1 1  
1 .2E-11 
2.4E- 11 
3.8E-  11 
4.OE-11 
4 .9E-11 
5.OE-11 
4 .3E-11 
2 .7E-11 

1 . 9 E - 1 1  
1 . 3 E - 1 1  
1 . 3 E - 1 1  
1 . 4 E - 1 1  
2.2E-  11 
2 . 3 E - 1 1  
1 . 3 E - 1 1  
l . l E - 1 3  
1 .3E-11 
2.5E- 11 
3 . 9 E - 1 1  
4.2E-  11 
5.2E-11 
5.2E- 11 
4.6E-11 
2.8E-  11 

1 . 3 E - 1 1  
8.6E-12 
8.8E-  12 
9.6E-12 
1 .5E-11 
1.5E-  11 
8.4E-12 
7.3E-12 
9 . O E -  12 
1 . 8 E - 1 1  
2.9E- 11 

3.6E- 11 
3 . 5 E - 1 1  
3 .1E-11 
1.9E.- 11 

3.1E.11 

1 . 8 E - 1 1  
1.2E-  11 
1.2E-11 
1 . 3 E - 1 1  
2 .1E-11 
2 . 1 E - 1 1  
1 . 2 E - 1 1  
1 . O E - 1 1  
1.2E- 11 
2.3E-11 
3 . 7 E - 1 1  
4.OE- 11 
4.9E- 11 
4.9E-11 
4 .2E-11 
2 .6E-11 

2.4E-  11 
1 . 6 E - 1 1  
1 . 6 E - 1 1  
1 :7E- 11 
2.7E- 11 
3.OE-11 
1 . 6 E - 1 1  
1 . 4 E - 1 1  
1 . 6 E - 1 1  
2 .9E-11 
4 . 5 E - 1 1  
4 .9E-11 
6.2E- 11 
6 . 5 E - 1 1  
5 . 7 E - 1 1  
3.6E- 11 

4 . 5 E - 3 1  
3 . 1 E - 1 1  
3 . 1 E - 1 1  
3.OE-11 
4 .9E-  11 
6 .'5E - 11 
3.5E-  11 
2 . 7 E - 1 1  
3.OE-11 
4 . 6 E - 1 1  
6 . 5 E - 1 1  
7 . 3 E - 1 1  
l . l E - 1 0  
1.2E-  10 
l . l E - 1 0  
7 . 1 E - 1 1  

4 .  O E -  11 
2 . 7 E - 1 1  
2 . 8 E - 1 1  
2 .7E-11 
4.4E-  11 
5.6E-11 
3 . 1 E - 1 1  
2 . 4 E - 1 1  
2 . 6 E - 1 1  
4.2E-  11 
6.OE-11 
6.6E-  11 
9.5E-11 
l . l E - 1 0  
9.6E- 11 
6.2E-  11 

D i s t a n c e  ( m )  

D i  r e c t i  on 826 864 1030 1035 1103 1105 1127 

N 3 . 6 E - 1 1  
NNW 2.4E-  11 

NW 2 .4E-11 
WNW 2 . 4 E - 1 1  

W 3 .9E-  11 
' W S W '  4 . 8 E - 1 1  

sw 2 .6E-  11 
ssw 2. l .E-31 

S 2 . 3 E - 1 1  
SSE 3 .8E-  11 

S E  5 . 6 E - 1 1  
ESE 6 . 1 E - 1 1  

E 8 .6E-  11 
E N E  9 .5E-11 

N E  8 . 5 E - 1 1  
NNE 5.5E- 31 

. .  

3 . 4 E - 1 1  2 .8E-11 2 .8E-11 2 .6E-11 
2 . 3 E - 1 1  1 .9E-11 1 . 9 E - 1 1  1 . 7 E - 1 1  
2 . 3 E - 3 1  1 . 9 E - 1 1  1 . 9 E - 1 1  . 1 . 8 E - 1 1  
2 . 3 E - 1 1  1 .9E-11 1'.9E-11 1 . 8 E - 1 1  
3 . 7 E - 1 1  3 . 1 E - 1 1  3 . 1 E - 1 1  2 . 9 E - 1 1  
4 . 6 E - 1 1  3 .6E-11 3 . 5 E - 1 1  3.3E-11. 
2 . 5 E - 1 1  2.OE-11 1 . 9 E - 1 1  1 . 8 E - 1 1  
2.OE-11 1 . 6 E - 1 1  1 . 6 E - 1 1  1 . 5 E - 1 1  
2 . 2 E - 1 1  1 .8E-11 1 . 8 E - 1 1  1 . 7 E - 1 1  
3 . 7 E - 1 1  3 . 3 E - 1 1  3 . 2 E - 1 1  3 .1E-11 
5 . 5 E - 1 1  5.OE-11 4 . 9 E - 1 1  4 . 7 E - 1 1  
6.OE-11 5 .4E-11 5 .3E-11 5 .1E-11 
8 . 2 E - 1 1  7 .1E-11 7.OE-1.l 6 . 6 E - 1 1  
9 . 1 E - 1 1  7 .5E-11 7 . 5 E - 1 1  7 .OE. - l l  
8 .OE-11 6 .6E-11 6 . 6 E - 1 1  6 . 1 E - 1 1  
5 . 2 E - 1 1  4 .2E-11 4 . 2 E - 1 1  3 .9E-11 

2 . 6 E - 1 1  
1 . 7 E - 1 1  
1 . 8 E - 1 1  
1 . 8 E - 1 1  
2 . 9 E - 1 1  
3 .3E-11 
1 . 8 E - 1 1  
1 . 5 E - 1 1  
1 . 7 E - 1 1  
3 . 1 E - 1 1  
4 . 7 E - 1 1  
5 .1E-11 
6.6E- 11 
7. O E -  11 
6.1E-11 
3.9E-  11 

2 . 5 E - 1 1  
1 . 7 E - 1 1  
1 . 7 E - 1 1  
1 . 8 E - 1 1  
2 . 8 E - 1 1  
3.2E-  11 
1.8E- 11 
1.4E-  11 
1 . 7 E - 1 1  
3.OE-11 
4 . 7 E - 1 1  
5. O E -  11 
6.5E-  11 
6.8E-  11 
6.  O E -  11 
3.8E-  11 



A p r  8 ,  1998 1:30 prn 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1804 1434 1399 1412 2062 2018 

N 1 . 5 E - 1 1  2.OE-11 
NNW * 9 .8E-12 1 . 3 E - 1 1  

NW 1.OE-11 1 .3E-11 
WNW 1 . l E - 1 1  1 . 4 E - 1 1  

W 1 . 7 E - 1 1  2 . 2 E - 1 1  
wsw 1 . 7 E - 1 1  2 .3E-11 

sw 9 .6E-12 1 . 3 E - 1 1  
ssw 8 . 3 E - 1 2  1 . l E - 1 1  

S 1.OE-11 1 . 3 E - 1 1  
S S E  2.OE-11 2 .5E-11 

SE 3 . 2 E - 1 1  3 . 9 E - 1 1  
ESE 3 .4E-11 4 . 2 E - 1 1  

E 4 . 1 E - 1 1  5 .2E-11 
EN E 4.OE-11 5 . 3 E - 1 1  

N E  3 .5E-11 4 . 6 E - 1 1  
N N E  2 . 1 E - 1 1  2 . 9 E - 1 1  

2.OE-11 
1 .3E-11 
1 . 4 E - 1 1  
1 . 4 E - 1 1  
2 . 3 E - 1 1  
2 . 4 E - 1 1  
1 . 3 E - 1 1  
1.1E-11 
1 . 3 E - 1 1  
2 . 5 E - 1 1  
4.OE-11 
4.3E- 11 
5.3 E - 1.1 
5.4E-11 
4.7E-11 
2.9E- 11 

2.OE-11 
1.3E- 11 
1 . 3 E - 1 1  
1 . 4 E - 1 1  
2 .2E-11 
2.4E-  11 
1 . 3 E - 1 1  
1.l.E-11 
1 . 3 E - 1 1  
2.5E-  11 
4.OE- 11 
4.3E-  11 
5 . 3 E - 1 1  
5.3E- 11 
4 . 7 E - 1 1  
2 . 9 E - 1 1  

1 .3E-11 
8 .2E-  1 2  
8 .4E-12 
9.'2E-12 
1 .4E-11 
1 . 4 E - 1 1  
8.. O E  - 12 
7. OE- 12 
8 .6E-12 
1 . 7 E - 1 1  
2.8E-  11 
2.9E- 11 
3.5E-  11 
3 . 4 E - 1 1  
2.9E-11 
1.8E-11 

1.3E-13 
8 .5E-12 
8 .6E-12 
9 .4E-12 
1 S E - 1 1  
1 . 4 E - 1 1  
8 .3E-12 
7.2E-12 
8 .8E-  12 
1.8E- 11 
2.8E-11 
3. O E -  11 
3 . 6 E - 1 1  
3 . 5 E - 1 1  
3.OE-11 
1 . 9 E - 1 1  

SUMMARY 
Page , 8  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  8 ,  1998 1 : 3 1  pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O.  BOX 398704 

7400 WILLEY R0A.D 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

3 .78E-06 

A t  T h i s  L o c a t i o n :  1511 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
AWWT (Tank e m i s s i o n s )  1621 

D a t a s e t  Name: 97-AWWT-G2 
D a t a s e t  D a t e :  Apr  8 ,  1998 ' 1:23 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1511 M e t e r s  E a s t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  4 .93E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

(rnrern/y 1 

GONADS 
6 REA ST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1 .17E-08 
1.33E-08 
2.89E-07 
2.93E- 05 
1.14E-08 
4 .  O O E -  06  
3.23E-07 

3.78E-06 



B 470 

Apr  8 ,  1998 1 :31  pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  /y '  

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1 .00 1 .3E-08 1 .3E-08 
Y 1 .00 6.8E-10. 6 .8E-10 
Y 1 .00  4.6E-10 4.6E-10 
Y 1 .00  1 .7E-08 1 .7E-08 
W 1 .00  1. lE-11 1.lE-11 
W 1 .00  4 . 5 E - 1 1  4 . 5 E - 1 1  
Y 1 .00  4 .8E-10 4.8E-10 
Y 1 .00  3 . 4 E - 1 1  3 . 4 E - 1 1  
Y 1 .00  7 .5E-11 7 .5E-11 
Y 1 .00  7.OE-08 7.OE-08 

SITE INFORMATION 

Tempera ture :  11 d e g r e e s  C 
P r e c i  p i t a  t i on: 102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 



Apr 8 ,  1998 1 : 3 1  pm 

SOURCE, INFORMATION 

S o u r c e  Number:  1 

S Y N O P S I S  I 

S o u r c e  H e i g h t  ( m l :  10.00 
Area  ( s q  m): 1.50E+03 

Plume R i s e  
P a s q u i l l  , C a t :  A B C D E F G 

F i x e d  (ml: . O.OE+OO O . O E + O O  O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
( F i x e d  R i s e )  

AGRICULTURAL DATA 

V e g e t a b l  e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced :  0 .700 0.399 0.442 
F r a c t i o n  From Assessmen t  A r e a :  0.300 0.601 0.558 

F r a c t i o n  I m p o r t e d :  0.000 0.000 0.000 

Food A r r a y s  w e r e  n o t  g e n e r a t e d  f o r  t h i s  r u n .  
D e f a u l t '  Val  u e s  used .  

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1558 1735 1828 2156 2876 2011 2362 . 1812 1546 2599 
2668 1873 2071 1572 1967 2053 2001 1511 1542 2127 
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Non-Radon I n d i v i d u a l  Assessment 
A p r  8 ,  1998 1:31 pm 

F a c i l i t y :  FERNALO ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 W I  LLEY ROAD 
C i t y :  CINCINNATI 

State ' :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  Area 

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
AWWT (Tank e m i s s i o n s )  CG21 

D a t a s e t  Name: 97-AWWT-G2 
D a t a s e t  Date :  A p r  8 ,  1998 1:23 prn 

Wind F i l e :  WNDFILES\97STAR.WND 
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a 

SUMMARY . 

ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

Organ (mrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENOOST 
RMNDR 

1.17E-08 
1.33E-08 
2.89E- 07 
2.93E-05 
1.14E-08 
4.00E-06.  
3 .23E-07 

EFFEC 3.78E- 06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I nd i v i  d u a l  

(rnrern/y 1 

INGESTION 2.30E-07 
INHALATION 3.54E-06 
A I R  I M M E R S I O N  3.54E- 13 
GROUND S U R F A C E  2.26E- 09 
INTERNAL 3.77E-06 
EXTERNAL 2.26E-09 

TOTAL 3.78E-06 



Apr 8 ,  1998 1 :31  pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y)  

U - 234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTA L 

1.60E-06 
8.15E- 08 
5.56E- 08 
1.89E-06 
1.98E-10 
3.19E- 10 
1.10E-07 
7.72E- 09 
2.48E - 08 
5.33E-09 

3.78E-06 

SUMMARY 
Page 2 



Apr 8 ,  1998 1 : 3 1  pm 

CANCER R I S K  SUMMARY 

Cancer  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

3.24E-13 
2.13E-13 
2 .61E-15 
2.96E- 14 
4.80E- 11 
2.05E- 14 
6.02E- 14 
1.88E- 14 
1.16E- 14 
6.74E- 13 
1.41E- 14 

4.93E- 11 

'PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1.23E- 12 
4 .81E-11 
7.87E- 1 8  
5 .19E-14 
4.93E- 11 
5.19E-14 

4 .93E-11 

SUMMARY 
Page 3 
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. 

Nucl ide  

U - 2 3 4  
U - 2 3 5  
U-236.  
U -  238 
RA - 226 '  
RA-228 
TH - 228 
TH - 230 
TH - 232  
T H  - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

Sel'ec t ed I nd i v i d ua  1 
Total L i f e t i m e  

Fatal  Cancer R i s k  

2 . 0 5 E - 1 1  
1.07E- 12 
7 .13E-13  
2.44E- 11 
2 .59E-  1 5  
3.24E- 15  
2 .21E-12  
6.33E- 14 
1 .40E-  13 
1 . 6 7 E - 1 3  

SUMMARY 
Page 4 

4.93E- 11 



A p r  8 ,  1998 1 : 3 1  pm SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  1558 1735 1828 2156 2876 2 0 1 1  2362 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
S S E  

SE 
E S E  

E 
ENE 

N E  
N N E  

1 .4E-06 
9.OE-07 
9 .2E-07 
9 .8E-07 
1.5E-  06 
1 ; 6 E - 0 6  
9.OE-07 
7 . 7 E - 0 7  
9 . 2 E - 0 7  
1 . 8 E - 0 6  
2 . 8 E - 0 6  
3.OE-06 
3 . 6 E - 0 6  
3 . 6 E - 0 6  
3 . 2 E - 0 6  2q;@Qqjg . . . . .  -. 
... :.:. .. >:.:.: ......................... 

p:':'i':~;:::~~~ 
i'. ..::*: 3:. . .:-;.: .:.. .. 
7 .9E-07 
8 . 1 E - 0 7  
8 . 7 E - 0 7  
1 . 4 E - 0 6  
1 . 4 E - 0 6  
7 . 8 E - 0 7  
6 . 7 E - 0 7  
8 . 2 E - 0 7  
1 . 6 E - 0 6  
2 .5E-06 

.2 .7E-06 
3 . 2 E - 0 6  
3 .2E-06 
2 .8E-06 
1 .7E-06 

1.1E-06 
7.4E-07 
7.6E-07 g j : ~ : < b # q j ~  . ... 

_,. ..-.. . . .  ............ ..:<.:.:.. ........ : ..... 
1 .3E-06 
1.3E-06 
7.3E-07 
6.3E-07 
7.7E-07 
1 S E - 0 6  
2.4E-06 
2.6E-06 
3.1E-06 
3.OE-06 
2.6E-06 
1.6E-06 

9 .1E-07 
6.OE-07 
6 .1E-07 
6 .7E-07 
1; 1E-06 
1.OE-06 
5 . 9 E - 0 7  
5 .1E-07 
6 .3E-07 
1 .2E-06 
2.OE-06 
@? 2.1E-06 

2 .4E-06 
2.1E-06 
1 .3E-06 

.,.:5@@! ............. 
.:E:: ......... .......................... 

6 .2E-07 
4 . 1 E - 0 7  
4 .2E-07 
4 . 6 E - 0 7  
7 .2E-07 
6 .6E-07 
4.OE-07 
3 . 5 E - 0 7  
4 .3E-07 
8 . 7 E - 0 7  
1 . 4 E - 0 6  
1 .5E-06 
1 . 7 E - 0 6  :$::::::gFj-J@ ....... 
:. ,.<*., ,+, ,:&: .:,: .: 
1 .4E-06 
8.7E;07 

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

3.OE-06 
6.6E707 
6 . 7 E - 0 7  
7 .3E-07 
;@$gEg@$j ....... 
...................................... ... 
................... 
1 . 1 E - 0 6  
6 . 4 E - 0 7  
5 . 6 E - 0 7  
6 .9E-07 
1 . 4 E - 0 6 .  
2 .2  E - 06'  
2 .3E-  06 
2 .7E-06 
2 .7E-06 
2 .3E-06 
1 . 4 E - 0 6  

8 . 1 E - 0 7  
5.4E-07 
5 .5E-07 
6.OE-07 
9 .4E-07 
8 . 9 E - 0 7  
5 . 2 E - 0 7  
4 .6E-07 
5 .6E-07 
............. 1 .1E-06 

1 .9E-06 
.2 .2E-  06 
2.2E-06 
1.9E-06 
1.2E-06 

:y..g'p''.. . . . .  .. , , -@ ' . . . . .  . . . . . . . .  ......... _.: ...... >, ..... ............................... 

D i s t a n c e  (rn) 

O i  r e c t i  on 1812 1546 2599 2668 1873 2 0 7 1  1572 

N 
NNW 

NW 
W N W  

W 
w s w  

sw. 
ssw 

S 
S S E  

SE 
E S E  

ENE 
NE 

, NNE 

E .  

............... :y>:::yF::z ' ' ' 
1. ::;::. .: ..:,-.:.6 
7.5E-07 
7 .7E-07 
8.3E - 0 7  
1 .3E-06 
1 . 3 E - 0 6  
7 .4E-07 
6 . 4 E - 0 7  
7 .8E-07 
I .  5E-06 
2 .4E-06 
2.6E-  06 
3 .1E-06 
3.OE-06 
2 .6E-06 
1 .6E-06 

............................. 1 .4E-06 
9 .1E-07 
9 .3E-07 
9 . 9 E - 0 7  
1 .6E-06 
1 . 6 E - 0 6  
9 . 1 E - 0 7  
7 .7E-07 
9 . 3 E - 0 7  
1 .8E-06 
2 . 8 E - 0 6  
3.OE-06 
3 .7E-06 
3 .7E-06 
3 .2E-06 
2.OE-06 

7.1E-07 
4.7E-07 
4 .8E-07 
5.3E-07 
8 .3E-07 
7.  7E--07 
4 .6E-07 
4.OE-07 
5.OE-07 
9 .9E-07 
1 .6E-06 
1 .7E-06 '  
:.. 2.OE-06 
: .WYF@G ..... ..+:. . 

1 .6E-06 
1 .OE-06 

.................................... 
... ..:-;.: ..: .. :.:.:.:.. ..;.. .. 

6 .9E-07 
4.6E-07 
4.6E-07 
5.1E-07 
8.OE-07 
7.4E-07 
4 .4E-07 
3 .9E-07 
4.8E-07 
9.6E-07 
1.6E-06 
1.7E-06 
1.9E-06 $?#Eiiiii!:@;c 
1.6E-06 
9 .7E-07 

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

. . . .e ::.. .... :::..:...: . 

~ ~ D ~ ~ ~ ~ ~ - 8 ~  
.............. .I.::.:.. ,.:.. ... 
7 .2E-07 
7.3E-07 
8.OE-07 

, 1 .3E-06 
1 .2E-06 
7.1E-07 
6 .1E-07 
7.5E-07 
1.5E-06 
2.3E-06 
2 .5E-06 
3.OE-06 
2.9E-06 
2 .5E-06 
1 .6E-06 

9 .6E-07 
6.3E-07 
6 . 5 E - 0 7  
7.OE-07 :ppFi'"'':: 
I, ,,;:*;: >:. , :-?a@ 
l . l E - 0 6  
6 . 2 E - 0 7  
5 . 4 E - 0 7  
6 . 6 E - 0 7  
1 . 3 E - 0 6  
2 . 1 E - 0 6  
2 .2E-06 
2 .6E-06 
2 .6E-06 
2 .2E-06 
1 . 4 E - 0 6  

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

1 .3E-06 
8 .9E-07 ........................... !g$q@::yj ......... - 
9 .7E-07 
1 . 5 E - 0 6  
1 .6E-06 
8 . 9 E - 0 7  
7 .6E-07 
9 . 1 E - 0 7  
1 .8E-06 
2.8E.-06 
3.OE-06 
3 .6E-06 
3 .6E-  06 
3 . 1 E - 0 6  
2.OE-06 

....... : ..... ::-::: .............................. 



a 
. A P r  8 .  1998 1 : 3 1  prn 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  . 

SUMMARY 
Page 6 

D i s t a n c e  (rn) 
~~ ~ ~ _ _ _  

D i  r e c t i  on  1967 2053 2001 ,1511 1542 2127 

N 
NNW 

NW 
W N W  . 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
NNE 

1.OE-06 
6.8E-07 
6 .9E-07 
7 . 5 E - 0 7  
1 .2E-06 
1 .1E-06 
6 .6E-07 
5 .8E-07 
7.OE-07 
1 .4E-06 
2 .2E-06 
2 .4E-06 
2 .8E-06 
2.7E-06 
2 .4E-06 
1 . 5 E - 0 6  

9 .7E-07 
6.4E+ 07 
6.5E-07 
7 . 1 E - 0 7  
1 .1E-06 
1 . l E - 0 6  
6 .3E-07 
5 . 5 E - 0 7  
6 . 7 E - 0 7  
1 . 3 E - 0 6  
2 .1E-06 
2 .3E-06 
2 .7E-06 
2 .6E-06 
2 .2E-06 
1.4E-06 

1 .OE-06 
: ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~  
! . . ..t::.. .:.. . ..1: .:: . . 
6 .8E-07 
7.3E-07 
1 .2E-06 
1.1E-06 
6 .5E-07 
5.'7E-07 
6 .9E-07 
1.4E-06 
2.2E-06 
2.3E-06 
2.7E-06 
2.. 7E-06 
2.3E- 06 
1.4E-06 

1 .4E-06 1.4E-06 
9.3E-07 9 .1E-07 
9.'5E-07 9 .3E-07 
1.OE-06 9 .9E-07 
1 . 6 E - 0 6  1 .6E-06 

9 .3E-07 9.1E-07 
7 .9E-07 7.8E-07 
9 .5E-07 9 .3E-07 
1 . 8 E - 0 6  1.8E-06 
2 .9E-06 2.8E-06 
3.1E-06 3.OE-06 
3 .8E-06 . 3 . 7 E - 0 6  
3.8E-06 3.7E-06 
3 .3E-06 3 .2E-06 
2 .1E-06 2.OE-06 

9 . 3 E - 0 7  
6 .1E-07 
6 . 3 E - 0 7  
6.8E-07 
l . l E - 0 6  
1.OE-06 
6.OE-07 
5 . 2 E - 0 7  
6 .4E-07 
1 .3E-06 
2.OE-06 
2.2E- 06 
2.5E-06 
$A$+ 2.5E-06, .. . . . . . . . . ... . . 
, , ,.,.:.:.$p@5 .... 

1 .3E-06 
...::-'...., :~.,.:~-~..'..~,,:.,: 

. .  



A p r  8 ,  1998 1 : 3 1  pm SUMMARY 
Page 7 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 1558 1735 1828 2156 2876 2011 2362 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
S S E  

S E  
E S E  

E 
EN E 

N E  
NNE 

1 . 8 E : l l  
1 .2E-  11 
1 . 2 E - 1 1  
1 . 3 E - 1 1  
2. OE- 11 
2.OE-11 
1. lE-11 
9.8E-  12 
1 . 2 E - 1 1  
2 .3E-  11 
3 . 7 E - 1 1  
3.9E-  11 
4 . 8 E - 1 1  
4 . 8 E - 1 1  
4 . 1 E - 1 1  
2 . 6 E - 1 1  

1 .5E-11 
1.OE-11 
1 . O E - 1 1  
1 . l E - 1 1  
1 . 8 E - 1 1  
1 . 8 E - 1 1  
1.OE-11 
8 .6E-12 
1.OE-11 
2 .1E-11 
3.3E-  11 
3,. 5E - 1 1 
4 .2E-11 
4 .2E-11 
3 . 6 E - 1 1  
2.2E- 11 

1 S E - 1 1  
9 .5E-12 
9.7E-12 
1 . O E - 1 1  
1 .7E-11 
1 .6E-11 
9 .3E-12 
8.OE-12 
9 .8E-12 
1 .9E-11 
3 .1E-11 
3 .3E-11 
4 .0  E - 1 1, 
3.9E- 11 
3.4E-11 ' 

2 . 1 E - 1 1  

1 .2E-11 
7.6E- 12  
7.8E-12 
8 .5E-12 
1 . 4 E - 1 1  
1 . 3 E - 1 1  
7.4E- 12  
6.5E-12 
8.OE-12 
1 . 6 E - 1 1  
2.6E- 11 
2.8E-11 
3.3E-  11 
3.2E- 11 
2.7E-11 
1 .7E-11 

7 .9E-12 
5 .1E-12 
W E -  1 2  
5 .8E-12 
9 .1E-12 
8 .4E-12 
4 .9E-12 
4.3E-  12  
5.4E-32 
1 . 1 E - 1 1  
3 . 8 E - 1 1  
1 . 9 E - 1 1  
2 .2E-11 
2 . 1 E - 1 1  
1 .8E-11 
1 . l E - 1 1  

1 . 3 E - 1 1  
8 .4E-12 
8 .5E-12 
9.3E-  12 
1 . 5 E - 1 1  
1 . 4 E - 1 1  
8 . 2 E - 1 2  
7.1E-12 
8 .7E-12 
1 . 7 E - 1 1  
2 . 8 E - 1 1  
3.OE-11 
3.6E-  11 
3 . 5 E - 1 1  
3.OE-11 
1 . 8 E - 1 1  

1.OE-11 
6.8E- 12 
6.9E- 12 
7 .6E-12 
1.2E-  11 
1 . l E - 1 1  
6. '5E-12 
5 .7E-12 
7 .1E-12 
1 . 4 E - 1 1  
2 . 4 E - 1 1  
2 .5E-11 
2.9E- 11 
2.8E-  11 
2.4E- 11 
1 S E - 1 1  

D i s t a n c e  ( m )  

D i  r e c t i  on 1812 1546 2599 2668 1873 2071 1572 

N 1 . 5 E - 1 1  
NNW 9.6E-12 

NW 9 .8E-12 
WNW 1 . l E - 1 1  

W 1 . 7 E - 1 1  
' W S W '  1 . 7 E - 1 1  

sw 9.4E- 12 
ssw 8 .1E-12 

S 9 .9E-12 
S S E  2 .  OE- 11 

S E  3 . 2 E - 1 1  
E S E  3 .4E-  11 

E 4 .OE-11 
ENE 4 .  O E -  11 

N E  3 .4E-  11 
NNE 2 . 1 E - 1 1  

3 .8E-11 
1 . 2 E - l l  
1 .2E-  11 
1 . 3 E - 1 1  
2 .  OE- 11 
2.1E-11 
1.2E- 11 
9.9E- 12 
1 . 2 E - 1 1  
2.3E-  11 
3 . 7 E - 1 1  
3 . 9 E - 1 1  
4 .8E-11 
4 .8E-11 
4 . 2 E : l l  
2 . 6 E - 1 1  

9.1E-12 
5.9E- 12 
6.OE- 12 
6.7E-12 
1 . l E - 1 1  
9.8E-12 
5.7E-12 
5.OE-12 
6.2E-12 
1.3E- 11 
2.1E-11 
2.2E-11 
2 .6E-11 
2 .4 E -.11 
2.1E-11 
1 .3E-11 

8.8E- 12 
5 .7E-12 
5.8E- 1 2  
6.4E- 12 
1.OE-11 
9.5E-12 
5.5E-12 
4.8E-12 
6. OE- 12  
1 . 2 E - 1 1  
2.OE-11 
2.1E- 11 
2.5E-  11 
2.4E-  11 
2.OE-11 
1 . 2 E - 1 1  

1.4E- 11 
9.2E-12 
9 .4E-12 
1 .OE-11 
1 . 6 E - 1 1  
1.6E- 11. 
9.OE- 12 
7.8E- 12  
9 .5E-12 
1 .9E-11 
3 . 1 E - 1 1  
3 . 3 E - 1 1  
3 . 9 E - 1 1  
3 . 8 E - 1 1  
3.3E- 11 
2 .  O E -  11 

1 . 2 E - 1 1  1 . 7 E - 1 1  
8 .1E-12 1 . l E - 1 1  
8 .2E-12 1 .2E-11 
9.OE-12 1 . 2 E - 1 1  
1 .4E-11 2.OE-11 
1 . 4 E - 1 1  2.OE-11 
7 .8E-12 1 . l E - 1 1  
6 .8E-12 9.7E-12 
8 .4E-12 1 .2E-11 
1 . 7 E - 1 1  2 . 3 E - 1 1  
2 . 7 E - 1 1  3 . 6 E - 1 1  
2 . 9 E - 1 1  3 . 9 E - 1 1  
3 . 4 E - 1 1  4 .7E-11 
3 . 3 E - 1 1  4 .7E-11 
2 . 9 E - 1 1  4.1E-11 
1 . 8 E - 1 1  2 .5E-11 



a 

a 

A p r  8 ,  1998 1 : 3 1  pm 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

147 

SUMMARY 
Page 8 

D i s t a n c e  ( m >  

D i  r e c t i  on 1967 2053 2 0 0 1  1 5 1 1  1542 2127 

N 1 . 3 E - 1 1  1.2E-13 1 . 3 E - 1 1  1 . 8 E - 1 1  1 . 8 E - 1 1  1 . 2 E - 1 1  
NNW' 8 . 6 E - 1 2  8 .1E-12 8.4E-12 1 . 2 E - 1 1  1 . 2 E - 1 1  7 .8E-12 

NW 8 .8E-12 8.3E-12 8 .6E-12 1 . 2 E - 1 1  1 .2E-11 7 .9E-12 
W N W  9 .6E-12 9.1E-12 9.4E-12 1 . 3 E - 1 1  1 . 3 E - 1 1  8 . 7 E - 1 2  

W 1 .5E-11 1 .4E-11 1 . 5 E - 1 1  2 . 1 E - 1 1  2.OE-11 1 . 4 E - 1 1  
w s w  1 . 5 E - 1 1  4 .4E-11 1 . 4 E - 1 1  2 . 1 E - 1 1  2.1E-11 1 . 3 E - 1 1  

sw 8 .4E-12 7.9E-12 8.2E-12 1 .2E-11 . 1 . 2 E - l l  7 .6E-12 
ssw 7.3E-12 6.9E-12 7.1E-12 1 . O E - 1 1  9 .9E-12 6.6E-12 

S 9.OE-12 8 .5E-12 8.8E-12 1 .2E-11 1 . 2 E - 1 1  8 .1E-12 
SSE - 1 . 8 E - 1 1  1 . 7 E - 1 1  1 .8E-11 2 .4E-11 2 .3E-11 1 . 6 E - 1 1  

SE 2 . 9 E - 1 1  2 .8E-11 2 . 8 E - 1 1  3 .8E-11 3.7E-'11 2 .7E-11 
E S E  3 .1E-11 3.OE-11 3.OE-11 4.OE-11 3 . 9 E - 1 1  2 .8E-11 

E 3 . 7 E - 1 1  3 .5E-11 3 . 6 E - . l l  4 . 9 E - 1 1  4 .8E-11 3.3E-11 
EN E 3 . 6 E - 1 1  3 . 4 E - 1 1  3 .5E-11 4 . 9 E - 1 1  4 .8E-11 3 .2E-11 

N E  3 .1E-11 2 . 9 E - 1 1  3.OE-11 4 . 3 E - 1 1  4.2E-1.1 2 .8E-11 
NNE 1 .9E-11 1 . 8 E - 1 1  1 . 9 E - 1 1  2 . 7 E - 1 1  2 , . 6 E - l l  1 .7E-11 



F a c i  1 i t y :  
Address: 

C i t y :  
S t a t e :  

C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 7, 1998 3:55 pm 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P.O. BOX 398704 
7400 WILLEY ROAD 
CINCINNATI 
OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

6.13E-06 

A t  T h i s  L o c a t i o n :  939 Me te rs  Eas t  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
B u i l d i n g  53 B io -Assay  & Low-Level Lab Hoods [Gll 

D a t a s e t  Name: 97-2006-61 
D a t a s e t  Date:  Apr 7 ,  1998 12:35 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7, 1998 3:55 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

. 

L o c a t i o n  O f  The I n d i v i d u a l :  939 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  7..79E-11 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.97E- 08 
2.24E - 08 
8.55E-07 
4.61 E-05 
1.92E-08 
1.13E-05 
5.10E-07 

6.13E-06 

000933 



Nucl i de 

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

, - :  

. .  

7. 1998 3:55 pm 

RAD I ONUC LI DE 

Class  S i z e  

Y 1.00 
Y 1.00 
Y 1.00 
Y 1 .00 
w 1.00 
w 1.00 
Y 1.00 
Y 1 .00 
Y 1 .00 
Y 1.00 

Source 
#1 

C i  / y  

1.6E-08 
8.7E-10 
6.4E-10 
1.8E-08 
1.2E-11 
4.7E-11 
4.9E-10 
1.5E-09 
7.8E- 1 1  
7.3E-08 

EMISSIONS D U R I N G  THE Y E A R  1997 

TOTAL 
-Ci l y  

1.6E-08 
8.7E-10 
6.4E-10 
1.8E-08 
1.2E-11 
4.7E-11 
4.9E- 10 
1.5E-09 
7.8E-11 
7.3E-08 

SITE INFORMATION 

Temperature: 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  He igh t :  950 m 

S Y N O P S I S  
Page 2 



Apr 7, 1998 3 :55  pm 

SOURCE INFORMATION . 

Source Number: 1 

S Y N O P S I S  
Page 3 

Stack He igh t  ( m ) :  11.89 
Diameter ( m ) :  0.28 

Plume Rise 
Momentum (m/s): 4.62E+00 
( E x i t  V e l o c i t y )  

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 

Fr .act ion Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run. 
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

1368 1351 2156 1815 1523 1161  1163 1185 1212 1312 
1296 1244 1101 1083 1646 1143 939 940 1627 1681  

.. . 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1 9 8 8  

D O S E  A N D  R I S K  E Q U I V A L E N T .  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessmen t  
A p r  7, 1 9 9 8  3:55 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 . 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1997  

Comments: 1997 NESHAP D e m o n s t r a t i o n  
. B u i l d i n g  53 B i o - A s s a y  & L o w - L e v e l  Lab Hoods [ G l l  

D a t a s e t  Name: 9 7 - 2 0 0 6 - 6 1  
D a t a s e t  Da te :  A p r  7, 1998  12:35 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7 ,  1998 3:55 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

GONADS 
BREAST 
R M A R  

' LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

1.97E-08 
2.24E-08 
8.55E-07 
4.61E-05 
1.92E-08 
1.13E-05 
5.10E-07 

6.13E-06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Pathway (mrem/y 1 

INGESTION 3.68Ei07 
INHALATION - 5.76E-06 
A I R  I M M E R S I O N  4.84E- 13 
GROUND SURFACE 3.87E-09 
INTERNAL 6.13E-06 
EXTERNAL 3.87E-09 

TOTAL 6.14E-06 

SUMMARY . 
Page 1 



A p r  7. 1998 3:55 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

Sel  e c t e d  
I n d i v i d u a l  

(rnrern/y 1 

U-234 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH-228 
TH - 2.30 
TH-232 
TH - 234 

2.66E-06 
1.34E-07 
9.78E- 08 
2.64E-06 
2.66E- 10 
4.31E-10 
1.45E- 07 
4.25E-07 
3.26E-08 
7.16E-09 

SUMMARY 
Page 2 

. .  

TOTAL 6 .14E-06 



Apr 7, 1998 3:55 pm 

Cancer 

SUMMARY I 
Page 3 

CANCER R I S K  SUMMARY 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH . 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

8.42E- 13  
5.57E- 13  
4.41E- 15 
4.98E- 14 
7.52E- 11 
3.33E-14 
8.80E- 14 
3.9BE- 14 
1.93E- 14 
1.06E- 12 
2.37E-14 

TOTAL 7.79E- 11 

PATHWAY R I S K  SUMMARY 

Pathway 

INGESTION 
I NHA LATI O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

TOTAL 

Sel e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.95E- 12 
7.58E- 11 
1.08E-17 
8.90E-14 
7.78E-11 
8.90E- 14  

7.79E- 11 

64049939 



Apr 7, 1998 3:55 pm 

~ .. ' 3 .  , 

Nucl i de 

TOTAL 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer Risk[  

3.40E- 11 
1.75E-12 
1.25E- 12 
3.41E- 11 
3.44E- 15 
4.33E-15 
2,. 90E- 12 
3.48E-12 

. 1.84E-13 
2.2l.E- 13 

7.79E-11 

SUMMARY 
Page 4 

u -234  
U-235 

. U-236 
. U-238 

RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i  r e c t i  on 1368 1351 2156 1815 1523 1161  1163 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE . 

E 
ENE 

N E  
NNE 

...... ......... . :.\\ i...... :.. ...;.. . . 
i ~ ~ o ~ ~ ~ ~ ~ ~  ..A .. . 
1.OE-06 
1.OE-06 
1.OE-06 
1.6E-06 
2.1E-06 
l . l E - 0 6  
9.OE-07 
9.9E-07 
1.6E-06 
2.3E-06 
2.5E-06 
3.6E-06 
4.OE-06 
3.5E-06 
2.3E-06 

iF&2qjG .: .+.... : , ,.:.*.. ..:.. ::??:. : .:, , .. 
1.OE-06 
1.OE-06 
1.OE-06 
1 .7E-06 
2.1E-06 
1 .2E-06 
9.2E-07 
1 .OE-06 
1.6E-06 
2.4E-06 
2.6E-06 
3.6E-06 
4.OE-06 
3.6E-06 
2.3E-06 

9 .2 E - 0.7 
@y@q$f 6.2E-07 

6.5E-07 
1.OE-06 
1.1E-06 
6.5E-07 
5.4E-07 
6.3E-07 
l . l E - 0 6  
1.7E-06 
1.8E-06 
2.3E-06 
2.4E-06 
2.1E- 06 
1.4E-06 

.:...:.; -, . (. ., .,.,. ;::*::.. ,.: .,... ::::<:. .. :...:.: 

l . l E - 0 6  
7.5E-07 

7.7E-07 
1.2E-06 
1.4E-06 
8.OE-07 
6.6E-07 
7.4E-07 
1.3E-06 
1.9E-06 
2.1E-06 
2.7E-06 
2.9E-06 
2.6E-06 
1.7E-06 

~~~~~"~~ . ,..... 
. -.. ...... ..... . ..... /... ..... ....., ......... 

1 .3E-06 
9 .1E-07 
9 .2E-07 

1 .5E-06 
1.8E-06 
9 .9E-07 
8.OE-07 
8.9E-07 
1.5E-06 
2.2E -06  
2.3E-06 
3.2E-06 
3.5E-06 
3.1E-06 
2.OE-06 

,. . . . . . . , ... . ........... ... . . . 
~ * ~ ~ - ~ ~  

1 .8E-06 1.8E-06 
1 .2E-06 1.2E-06 
1 .2E-06 1.2E-06 
1 .2E-06 1.2E-06 

2.OE-06 

1 .4E-06  
1 .1E-06 1 . X - 0 6  
1.2E-06 1.2E-06 
1 .9E-06 1.9E-06 
2 .7E-06 2.7€- ,06 
2.9E-06 2.9E-06 
4.2E-06 -4 .2E-06  
4.8E-06 4.8E-06 
4.3E-06 4.3E-06 
2.8E-06 2.8E-06 

D i s t a n c e  ( m )  

O i  r e c t i  on 1185 1212 1312 1296 1244 1101 1083 

N 
NNW 

NW 
WNW 

W 
wsw 

s w. 
ssw 

S 
SSE 

SE 
ES E 

ENE 
NE 

NN E 

E .  

1 .8E-06 
1 .2E-06 
1 .2E-06 
1.2E-06 
1 .9E-06 
2.5E-06 

~~~~~~~ e.... 

1.1E-06 
1.2E-06 
1.8E-06 
2.6E-06 
2.9E-06 
4.1E-06 
4.7E-06 
4.2E-06 
2.8E-06 

...,.... . ......_..:... . ,.................. 

.......... , ........... 

1.7E-06 
1.2E-06 
1.2E-06 
1 .2E-06 
1.9E-06 
2.4E-06 ;p3p$J@ 
1.OE-06 
1.1E-06 
1.8E-06 
2.6E-06 
2.8E-06 
4.OE-06 
4. 5E-06 
4.1E-06 
2.7E-06 

..................... . ....,......./... .... 
:.. ., $*; _.,.: ._ :->..:,.::.,.; 

1 .6E-06 
1.1E-06 
1.1E-06 
1.1E-06 
1.7E-06 
2.2E-06 
1.2E-06 ~ : , . .  ....... ...... . 
. :$i;vj&@Z 
1.OE-06 
1.7E-06 
2.4E-06 
2.6E - 06, 
3 .7E-06 
4.2E-06 
3 .7E-06 
2 .4E-06 

.. .... >.? L........ .. . . . . . . . . . 

1 .6E-06 
1.1E-06 
1.1E-06 
I. 1E-06 
1.8E-06 
2.2E-06 
1.2E-06 . . ~  ............................ ~~~~~~Z 
l . l E - 0 6  
1.7E-06 
2.4E - 06 
2.7E-06 
3.7E-06 
4.2E-06 
3.7E-06 
2.5E-06 

1.7E-06 
1.1E-06 
1.2E-06 
1.1E-06 
1 .8E-06 
2.3E-06 
1.3E-06 

1.1E-06 
1.8E-06 
2.5E-06 
2.8E-06 
3.9E- 06 
4.4E- 06 
3.9E-06 
2.6E- 06 

... ........... ..... . ......... . . . . .. ;@>$Jg;g$j4: . ...... 

~~ ~~ 

1 .9E-06 
1.3E-06 
1.3E-06 
1.3E-06 
2.1E-06 
2.8E-06 
1. 5E-06 
1.2E-06 

2.  OE- 06 
2.8E-06 
3.1E-06 
4.5E-06 
5. 1E-0,6 
4. 5E-06 
3.OE-06 

'g$yg$qjg 
: , ,.:*r .:.. :::..:..:.. ..: 

2.OE-06 
1 .4E-06 
1.4E-06 
1 .3E-06 
2.2E-06 
2.8E-06 
1.5E-06 
1.2E-06 

2.OE-06 
2.9E-06 
3.1E-06 
4. 5E-06 
5.2E-06 
4.6E-06 
3.1E-06 

~~~~~~-~~ 
: .... 7:: ..._ c . .  . . . . .... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrem/y) 
(A1 1 Radionucl ides and Pathways). 

Distance ( m )  

Di rection 1646 1143 939 940 1627 1681 

N ' 1.2E-06 
NNW 8.3E-07 
NW . 8.4E-07 

W N W  . 8.5E-07 
W 1.4E-06 

wsw 1.6E-06 
sw 9.OE-07 

ssw 7.3E-07 
S ;py@yjg 8.2E-07 SSE 
SE 2.1E-06 
ESE 2.2E-06 

E 3.OE-06 
EN E 3.2E-06 
NE 2.9E-06 

NNE 1.9E-06 

: ,<&. . ..*. . .  ............. f ..... ic,::. ....... a 

1.9E-06 
1.3E-06 
1.3E-06 
1.2E-06 
2.OE-06 
2.6E-06 
1.4E-06 
1.1E-06 
1.2E-06 
1.9E-06 

3.OE-06 
4.3E-06 
.4.9E-06 
4.3E-06 
2.9E-06 

~ . ~ ~ ~ - ~ ~ ~  
....................... 

2.3E-06 
1.6E-06 
1.6E- 06 
1. SE-06 
2.6E-06 
3.4E-06 
1.9E-06 
1i4E-06 
1.5E-06 
2.3E-06 
~. 3.3E-06 ............. 

5.3E-06 
6.. 1E-06 
5.5E-06 
3'. 7E- 06 

: ...... . ~ : ~ ~ : ~ ~ ~ - ~ ~  :.>.: 

2.3E-06 
1.6E-06 
1.6E-06 
1.5E-06 
2.6E-06 
3.4E-06 
1.9E-06 
1.4E-06 
1.5E-06 
2.3E-06 
3.3E-06 
3.6E-06 

6.1E-06 
5.5E-06 
3.7E-06 

.......................................... @&$g$@j 

1.2E-06 
8.5E-07 
8.5E-07 
8.6E-07 
1.4E-06 
1.6E-06 
9.1E-07 
7.4E-07 
8.3E-07 
1.4E-06 
2.1E-06 
2.2E-06 
3.OE-06 
3.3E-06 

1.9E-06 

....................................... 
~~~~~~~ 

1.2E-06 
8.2E-07 
8.2E- 07 
8.3E-07 
1.3E-06 
1.6E-06 
8.7E-07 
7.1E-07 
8.OE-07 
1.4E-06 
2.OE-06 
2.2E-06 . 

2.9E-06 
3.2E-06 
:~ 2.8E-06 ..................... 
j: &@g-@! ....... ... 
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INDIVIDUAL LIFETIME RISK (deaths)  
( A l l  Radionuclides a n d  Pathways) 

Distance (m) 

D i  r e c t i  on 1368 1351 

N 1.9E-.11 1.9E-11 
NNW 1 .3E-11 1 .3E-11  

NW 1.3E-1.1 1 .3E-11 
W N W  1 .3E-11 1.3E-11 

W 2.1E-13 2.1E-11 
wsw 2 .6E-11 2 .6E-11 

sw 1 .4E-11 1.4E-11 
. . ssw 1 . l E - 1 1  1.lE-11 

S 1 .2E-11 1.2E-11 
SSE 2.OE-11 2.OE-11 

SE . 3.OE-11 3.OE-11 
ESE 3 .2E-11  3 .2E-11.  

E 4 .5E-11 4'.5E-11 
ENE 5.OE-11 5 .1E-11 

N E  4 .4E-11 4 .5E-11 
NNE 2 .9E-11 2 .9E-31 

2156 1815 1523 

3 . 1 E - 1 1  
7.6E- 12 
7.7E-12 
8.OE-12 
1 .3E-11 
1 .4E-11 
7.8E- 12 
6.5E- 12 
7.6E-12 
1.4E- 11 
2.2E-11 
2.3E-11 
2 .9E-11 
3.OE- 11 
2.7E-11 
1.7E.- 11 

1.4E-11 
9.2E- 12 
9.3E-  12 
9.5E-12 
1 S E - 1 1  
1 .8E-11 
9.8E-12 
8.OE-12 
9.1E-12 
1 .6E-11 
2 .4E-11  
2 .6E-11 
3 .4E-11  
3 .7E-11 
,3.2E - 11 
'2.1 E - 11 

1.7E- 11 
1.lE-11 
1.1E-11 
1.lE-11 
1.8E-11 
2.2E- 11 
1.2E-11 
9.8E-12 
1 . l E - 1 1  
1 .8E-11 
2.7E-11 
3 . O E - 1 1  
4.OE-11 
4 .4E-11 
3.9E-11 
2.5E-11 

2.3E- 3 1  
1.5E- 11 
1 .5E-11  
1 .5E-11  
2 .5E-11 
3 .2E-11 
1.8E- 11 
1.4E- 11 
1.5E-11 
2 .3E-11 
3.4E- 11 
3.7E-11 
5.3E-11 
6 .1E-11 
5.4E-11 
3.6E- 11 

~ 

2 .3E-  11 
1.5E-  11 
1.5E-  11 
1 S E - 1 1  
2.5E- 11 
3.2E-11 
1 .8E-11  
1.4E-11 
1 S E - 1 1  
2.3E- 11 
3 .4E-11  
3.7E- 11 
5.3E-11 
6.OE-11 
5 .4E-11 
3 .6E-11 

Distance (m) 

Di r e c t i  on 1185 1212 1312 1296 1244 1101 1083 

N 
NNW 

NW 
WNW 

W 
w s w  ' 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE * 

NNE 

2.2E- 11 
1.5E-11 
1 .5E-11 
1. 5E-11 
2.4E-11 
3.2E- 11 
1.7E-11 
1 .3E-11  
1.5E- 11 
2.3E-11 
3 .3E-11 
3.6E- 11 
5 .2E-11  
5.9E-11 
5 .3E-11 
3 .5E-11 

2.2E- 11 
1.5E- 11 
1.5E- 11 
1 .4E-11  
2.4E- 11 
3 .1E-11  
1.7E-11 
1 .3E-11  
1 .4E-11 
2.3E-11 
3 .2E-11 
3 .5E-11 
5 .1E-11 
5.8E-  11 
5.1E-11 
3 . 4 ~ - i i  

2..OE-11 
1 .3E-11  
1 .3E-11 
1 .3E-11  
2 .2E-11  
2 .7E-11 
1.5E- 11 
1.2E-11 
1 .3E-11  
2.1E-11 
3 .  O E -  11 
3.3E- 11 
4 .7E-11  
5 .3E-11 
4 .7E-11 
3 .1E-11 

2 . O E - 1 1  
1 .4E-11 
1.4E-11 
1.3E- 11 
2 .2E-11  
2 .8E-11 
1 .5E-11 
1.2E-11 
1 .3E-11 
2 .1E-11 
3 .1E-11 
3 .3E-11 
4.7E-  11 
5.3E-  1 L  
4.7E-11 
3.1E-11 

2 .1E-11 
3.4E-11 

, 1 . 4 E - l l  
1 .4E-11 
2.3E-  11 
2.9E-11.  
1 .6E-11 
1 .3E-11  
1.4E-  11 
2.2E- 11 
3 .2  E.- 1 1 
3 . 5 E - 1 1  
4.9E- 11 
5.6E-  11 
5.OE-11 
3 .3E-11  

2 .4E-11 2 .5E-11 
1 .7E-11 1 .7E-11 
1 .7E-11  1 .7E-11 
1 .6E-11 1 .6E-11  
2 .7E-11  2 .7E-11 
3 .5E-11 3 .6E-11  
1 .9E-11  1 .9E-11 
1 .5E-11 1 .5E-11 
1 .6E-11  1 .6E-11  
2.5E-11 2 .5E-11 
3 .5E-11 3 .6E-11  
3 .9E-11 3 .9E-11  
5 .6E-11  5 .7E-11  
6 .4E-11 6 .6E-11  
5.8E-11 5 .9E-11 
3 .8E-11 3 .9E-11  

000943 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

SUMMARY 
Page 8 

Distance (m) 

Direction 1646 1143 939 940 1627 1681 

N 1.5E-11 
NNW 1. OE- 11 
NW 1. OE- 11 

WNW 1 .OE-11 
W 1.7E-11 

wsw 2.OE-11 
sw 1.lE-11 
ssw 8.9E-12 

S 1.OE-11 
SSE 1.7E-11 
SE 2.6E-11 
ES E 2.8E- 11 

E 3.8E-11 
EN E 4.1E-11 
N E  3.6E-11 

NNE 2.3E-11 

2.3E- 11 
1.6E-11 
1.6E-11 
1.5E-11 
2.5E-11 
3.3E-11 
1.8E-11 
1.4E-11 
1.5E-11 
2.4E-11 
3.4E- 11 
3.7E-11 
5.4E-11 
6.2E- 11 
5.5E-11 
3.6E- 11 

3.OE-11 
2.OE- 11 
2.OE-11 
1.9E-11 
3.2E- 11 
4..4E- 11 
2.4E- 11 
1.8E-11 
1.9E- 11 
2.9E- 11 
4.1E-11 
4.6E- 11 
6.8E- 11 
7.8E-11 
7.OE- 11 
4.7E-11 

3.OE-11 1.6E-11 1.5E-11 
2.OE-11 1.OE-11 1.OE-11 
2.OE-11 1.lE-11 1.OE-11 
1.9E-11 1.lE-11 1.OE-11 
3.2E-11 1.7E-11 1.7E-11 
4.4E-11 2.OE-11 2.OE-11 
2.4E-11 .l.lE-ll 1.lE-11 
1.8E-11 9.OE-12 8.7E-12 
1.9E-11 1.OE-11 9.8E-12 
2.9E-11 1.7E-11 1.7E-11 
4.1E-11 2.6E-11 2.6E-11 
4.6E-11 2.8E-11 2.8E-11 
6.7E-11 3.8E-11 3.7E-11 
7.8E-11 4.1E-11 4.OE-11 
7.OE-11 3.6E-11 3.5E-11 
4.7E-11 2.4E-11 2.3E-11 



C A P 8 8 : P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1 9 8 8  

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessmen t  
A p r  7 ,  1998  3:56 pm 

F a c i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
A d d r e s s :  P . O .  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose Equi Va l  e n t  
(mrem/year )  

4 .49E-06  

A t  T h i s  L o c a t i o n :  1220 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION S ITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year :  1 9 9 7  

Comments: 1997  NESHAP D e m o n s t r a t i o n  
B u i l d i n g  53 B i o - A s s a y  & L o w - L e v e l  Lab Hoods CG2.1 

D a t a s e t  Name: 9 7 - 2 0 0 6 - 6 2  
D a t a s e t  Da te :  A p r  7 ,  1998 12:35 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 

I .  



Apr  7 ,  1998 3:56 pm 

M A X I M A L L Y  EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  1220 Meters  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  5.71E-11 

S Y N O P S I S  
Page 1 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

Dose 
Equi V a l  e n t  

(m.rem/y 1 

1.44E -08  
1 .64 E - 08 
6.24E-07 
3 i38E-05 
1.40E-08 
8.26E-06 
3.71E-07 

~ 

4.49E-06 



- Apr. 7, 1998 3:56 pm 
-0. 

Nucl i de C1 ass 

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH - 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S i z e  
- 
1 .oo 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 . 0 0  
1.00 

Source 
#1 

C i  / y  
TOTAL 
C i  /y  

1.6E-08 
8.7E-10 
6.4E- 10 
1.8E-08 
1.2E- 11 
4.7E-11 
4.9E-10 
1.5E-09 
7.8E-11 
7.3E- 08 

1.6E-08 
8.7E-10 
6.4E-10 
1.8E-08 
1 . 2 E - 1 1  
4.7E-11 
4.9E-10 
1.5E-09 
7.8E-11 
7.3E-08 

SITE INFORMATION 

Temperature : 11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 



Apr 7, 1998 3:56 pm. 

SOURCE INFORMATION 

Source Number: 1 

Stack H e i g h t  ( m ) :  11.89 
Diameter (m): 0.28 

Plume Rise 
Momentum (m/s): 4.62E+00 
( E x i t  Vel o c i  t y  1 

AGRICULTURAL DATA 

Vegetabl  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0 .442.  
F r a c t i o n  From .Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 

S Y N O P S I S  
Page 3 

1330 
2180 

Food Ar rays  were n o t  generated f o r  t h i s  run. 
Defaul  t V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L ' A S S E S S M E N T  

1703 2253 1670 2391 2493 2050 1807 1220 2110 
1879 2553 1849 2147 2240 2196 1980 2013 1809 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E .  A N D  R I S K  E Q  

Non - Radon I nd 

U 

V 

I V A L E N T  S U M M A R I E S  

dual  Assessment 
Apr  7,  199, 3:56 pm 

, F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P . O .  B O X  398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  II 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  53 B io -Assay  & Low-Level  Lab Hoods [ G Z I  

Datase t  Name: 97-2006-62 
Da tase t  Date:  Apr  7, 1998 1 2 : 3 5  am 

Wind F i  1 e: WNDFI  LES\97STAR. WND 



I .  

A p r  7 ,  1998 3:56 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I nd i v i dua 1 

(mrem/y 1 

GONADS 1.44E-08 
BREAST 1.64E-08 
R M A R  6.24E-07 
LUNGS 3.38E-05 
THYROID 1.40E-08 
ENDOST 8.26 E - 0.6 
RMNDR . 3.71E-07 

EFFEC 4.49E-06 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Sel  e c t e d  

Pathway (mrem/y 1 
' I n d i v i d u a l  

INGESTION b 2.67E-07 
INHALATION 4.23E-06 
A I R  I M M E R S I O N '  3.54E- 13 
GROUND SURFACE 2.,86E-09 
INTERNAL 4 .49E-06 
EXTERNAL 2.86E-09 

TOTAL 4.50E-06 

SUMMARY 
Page 1 



Apr  7, 1998 3:56 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

S e l  e c t e d  
I n d i v i d u a l  

( m  rem/y 1 

u - 2 3 4  
u -235  
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 . 
TH - 232 
TH - 234 

1.95E-06 
9.80E - 08 
7.16E-08 
1.93E-06 
1 .94E-10 
3.14E-10 
1.06E-07 
3.12E-07 
2.39E.-08 
5.22E -09  

TOTAL 4.50E-06 

.. . 

ac 41 41 

SUMMARY 
P a g e  2 



A p r  7 .  1998  3:56 pm 

Cancer  

SUMMARY 
Page 3 

CANCER RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

6.14E- 13 
4.07E-13 
3 . 2 3 E - 1 5  
3.65E- 1 4  
5 . 5 1 E - 1 1  
2 .43E-  1 4  
6.41E- 1 4  
2 . 9 2 E - 1 4  
1.41-E-14 
7 .72E-13  
1 .73E-  1 4  

TOTAL 5 . 7 1 E - 1 1  

PATHWAY RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 1 . 4 2 E - 1 2  
INHALATION 5.56E- 11 
A I R  I M M E R S I O N  7.90E- 18 
GROUND SURFACE 6 .58E-14  
INTERNAL . 5 . 7 0 E - 1 1  
EXTERNAL 6 .58E-14  

TOTAL 5.71E- 11 



Apr 7, 1998 3:56 pm 

Nucl i de 

U - 234 
U-235 

' U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

2.49E- 11 
1.28E- 1 2  
9.18E- 13 
2.50E- 11 
2.52E-15 
3.16E-15 
2.13E-12 
2.55E- 12 
1.35E- 13 
1.62E-13 

5.71E-11 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 1330 1703 2253 1670 2391 2493 2050 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
' NNE 

...........,... ....... ..:.:.::.. ..... ... 
*.'. .'. +..r ...... $$q&@.@ 

1.OE-06 
1.OE-06 
1 .OE-06 
1 .7E-06 
2 .1E-06 
1.2E-06 
9.2E-07 
1.OE-06 
1 .6E-06 
2 .4E-06 
2 .6E-06 
.3.6E-06 

3.6E-06 
2 .4E-06 

4 .1E-06 

1.2E-06 
i:. ,,.. *$. ..;.,;;%.: .:;..;: 
7.9E-07 
8.OE-07 
1.3E-06 
1.5E-06 
8.4E-07 
6.9E-07 
7.7E-07 
1.3E-06 
2.OE-06 
2.2E-06 
2,.9E-06 
3. I E - 0 6  
2.7E-06 
1.8E-06 

:~~~~~ 
8 .6E-07 
5.8E-07 
. 5 .8E-07 . . . . . . . . . 

9 .7E-07 
l . l E - 0 6  
5.9E-07 
5.OE-07 
5.8E-07 
1.1E-06 
1.7E-06 
1.8E-06 
2.2E-06 
2.3E-06 
2.OE-06 
1.3E-06 

?jp:Fp@T . ..... 
: , , , *:f, . %:: .. .:... .:: ._...., ...... :..A 

1.2E-06 
8.OE-07 
8.1E-07 
8.2E-07 
1.3E-06 
1.6E-06 
8.6E-07 
7.OE-07 
7.9E-07 
1.4E-06 
2.OE-06 
2.2E-06 

3.2E-06 
2.8E-06 
1.8E-06 

@qjgy@$ 
. . . .*:,. . . . . .: ,.... , . . 

8 .1E-07 
5.4E-07 
5.5E-07 
5.7E-07 
9.1E-07 
9.7E-07 
5.5E-07 
4.7E-07 
5.5E-07 
1.OE-06 
1.6E-06 
1.7E-06 
2.1E-06 
:...* _...__.. ::.,::.:; 
1 .9E-06 
1.2E-06 

: ~ ~ : ~ ~ ~ , ~  

7.7E-07 
5.1E-07 
5.2E-07 
5.5E-07 ...../ (.(.(... ... ....... (..... ..... ... B l i i i ~ ~ - ~ ~  :ZE  - o,.7 

5 .2E-07 
,4 .5E-07 
5.2E-07 
9.8E-07 
1 .5E-06 
1 .6E-06 
2.OE-06 
2.OE-06 
1.8E-06 
1.1E-06 

9.6E-07 
6.4E-07 
6.5E-07 
6.7E-07 
1.1E-06 
1.2E-06 
6.7E-07 
5.6E-07 
6.4E-07 
1.2E-06 .F@:::Q6 .. .. 

1 .9E-06 
2.4E-06 
2.5E-06 
2.2E-06 
1.4E-06 

,,.. .. .. ..... ......... ....,.. ........ ...\ 
f .:p:.;..; ;:<-:::.:,.: :...., 
.I.... . . . . . . . . . . . . 

D i s t a n c e  ( r n )  

D i  r e c t i  on  1807 1220 2110 2180 1879 2553 1849 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  

l . l E - 0 6  
: _... z.i.:;.: .___ :: .. . . . . 
7 .4E-07 
7 .6E-07 
1 .2E-06 .  
1 .4E-06 
7.8E-07 
6 .4E-07 
7.3E-07 
1.3E-06 
1.9E-06 
2.1E-06 
2.7E-06 
2.9E-06 
2 .6E-06 

~~~~~~ 

1 .7E-06 
1 .2E-06 
1 :2 E - 06 
1'. 1E-06 
1 .9E-06 
2.4E-06 
1 .3E-06 
1.OE-06 
1.1E-06 
1.8E-06 p;g.,sJj;6; 
2.8E-06 
4.OE-06 
4.5E-06 
4.OE-'06. 

i..... ;.:,y: .... 
.,,..::*A ..... :.. .... -:.;,.; ...... 

9 .3E-07 
6.2E-07 
6.3E-07 
6.5E-07 
1 .OE-06 
1.1E-06 

5.4E-07 
6.2E-07 
l . l E - 0 6  
1.7E-06 
1.9E-06 
. 2.4E-06 . . . . . . 
::. ..+$, , .:. c:$i..i. :.. : : 
2.1E-06 

6.5E-07 

: 8' :.:... .BF"'"'@6 ......................... .. 
.... . _.... 

8 .9E-07 
6.OE-07 
6.1E-07 
6.3E-07 
1.OE-06 
1.1E-06 
6.2E-07 
5.2E-07 
6.OE-07 
1.1E-06 
1.7E-06 
1.8E-06 
2.3E-06 
&q@g$g, 
2.1E-06 

. . . . .................................. 
.... :<::, . . . . . .,. . . . . . . . 

,1.1E-06 
pjZGE$@$ <.. 

7 .1E-07 
7.3E-07 
1.2E-06 
1.3E-06 
7.4E-07 
6.1E-07 
7.OE-07 
1.2E-06 
1.9E-06 
2.OE-06 
2.6E-06 
2.8E-06 
2.4E-06 

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

7 .5E-07 
5.OE-07 
5.1E-07 
5.4E-- 07 

8.9E-07 
5.1E-07 
4.3E-07 
5.1E-07 
9.5E-07 
1.5E-06 
1.6E-06 
2.OE-06 
2.OE-06 
1.7E-06 

~~~~-~~ 
... :xi. ... .._... :.: ....... 

1 .1E-06 
7.2E-07 . 
' 9 i i i a ~ ~ - ~ ~  
7.4E-07 
1.2E-06 
1.4E-06 
7.6E-07 
6.2E-07 
7.1E-07 
1.3E-06 
1.9E-06 
2.OE-06 
2.7E-06 
2.8E - 06 
2.5E-06 

.....,,., . .... .... ....\.. ... 
:: ...... -; ............................... 

NNE 1 .6E-06 2.6E-06 1.4E-06 1.3E-06 1.6E-06 l . l E - 0 6  1.6E-06 
gpQpQ954 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i r e c t i o n  2147 2240 2196 1980 2013 1809 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
NNE 

9.1E-07 
.......................................... 6.1E-07 @;p;&;:gz 
6.4E-07 
1.OE-06 ' 

1 .1E-06 
6.3E-07 
5.3E-07 
6.1E-07 
1.1E-06 
1.7E-06 
1.8E-06 
2.3E-06 
2.4E-06 
2.1E-06 
1.3E-06 

..... :.:*:: .............. ,.;..:: ..... 

8 .7E-07 
:F..... 5.8E-07 
. .. . . .  .::.:.$@$@gj 
6.1E-07 
9.7E-07 
1.1E-06 
6.OE-07 
5.OE-07 
5.8E-07 
1.1E-06 
1.7E-06 
1.8E-06 

'2.2 E - 06 
2.3E-06 
2.OE-06 
1.3E-06 

:, ..::.*:: ......................... 

8.9E-07 
5.9E-07 

6.3E-07 
9.9E-07 
1.1E-06 
6.1E-07 
5.1E-07 
6.OE-07 
1.1E-06 
1.7E-06 
1.8E-06 
2.3E-06 
2.3E-06 
2.1E-06 
1.3E-06 

~~~~~~: 
I .s:.: ' .-:,:..:..:: ........ .:: ............... 

9.9E-07 
6.6E-07 
6.7E-07 
6.9E-07 
1.1E-06 
@$gg$:@$$ 
7.OE-07 

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

..... .:. ................ 

5.8E-07 

1.2E-06 
1.8E-06 
1.9E-06 
2.5E-06 
2.6E-06 
2.3E-06 
1.5E-06 

6.6E-07 

9.7E-07 
6.5E-07 
6.6E-07 
6.8E-07 
............. 1.1E-06 
~ * ~ ~ ~ ~ B  
6.8E-07 

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

5 .7E-07 
6.5E-07 
1.2E-06 
1.8E-06 
1.9E-06 
2.5E-06 
2.6E-06 
2.3E- 06 
1.4E-06 

1.1E-06 
7.4E-07 
7.4E-07 
7.6E-07 
1.2E-06 
1.4E-06 
7.8E-07 
6.4E-07 
7.3E-07 
1.3E-06 
1.9E- 06. 
2 .' 1 E - 06 
2.7E-06 
2.9E-06 
.... 2.6E-06 ;@::@p@.j ..:. . .  .._.. . .  ... ..:.y:: ..... :: . ,::::::::., ..:.. ,.: 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  , 

SUMMARY 
Page 7 

~~ ~~~~ ~ 

D i  r e c t i  on  1330 1703 2253 1670 2391 2493 2050 

N 
NNW 

NW 
W N W  

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

w .  

1 .9E-11 
1 .3E-11 
1 .3E-11 
1 .3E-11 
2 .1E-11 
2 .7E-11 
1 .5E-11 
1 .1E-11 
1 .3E ; l l  
2 .1E-11 
3.OE-11 
3 .3E-11 
4.6E-11 
5.2E-11 
4 .6E-11  
3. OE- 11 

1.5E-11 
9.8E- 1 2  
9.9E-12 
1 . O E - 1 1  
1 .6E-31 
1 .9E-11 
1.OE-11 
8.5E-12 
9.6E-12 
1 . 7 E - 1 1  
2 .5E-11 
2.7E-11 
3.6E- 11 
3.9E-11 
3.5E-11 
2 .2E-11 

1 . l E - 1 1  
7.1E-12 
7.2E- 12 
7.5E-12 
1.2E- 11 
1.3E-11 
7.3E-12. 
6.1E- 12 
7.1E-12 
1.3E-11 
2.1E-11 
2.2E-11 
2.8E- 11 
2 9E- 11 
2.5E-11 
1 .6E-11 

1 .5E-11  
1 . O E - 1 1  
1 . O E -  11 
1 . O E - 1 1  
1 .7E-11  
2.OE-11 
1.lE-11 
8.7E-12 
9.8E- 12 
1. 7E.- 3 1 
2.6E-11 
2 .8E-11 
3 .7E-11 
4. O E -  11 
3.5E- 11 
2.3E-11 

1 . O E - 1 1  
6 .6E-12 
6.7E-  12 
7.1E-12 
1 . 1 E - 1 1  
1 .2E-11  
6.8E-12 
5.7E-12 
6 .7E-12 
1 .3E-11 
2 . O E -  11 
2.1E-11 
2.6E- 11 
2.7E-11 
2.4E- 11 
1.5E-11 

9.6E- 12 
6.3E-12 
6.4E-12 
6 :8E- 12 
1 . l E - 1 1  
1 . l E - 1 1  
6.4E-12 
5.4E- 12 
6.4E-12 
1 .2E-11  
1.9E- 11 
2 .OE- 11 
2.5E-11 
2.6E-11 
2.2E- 11 
1.4E-11 

1.2E-  11 
7.9E-12 
8.OE-12 
8 .3E-12 
1 .3E-11  
1.5E-  11 
8.3E- 12  
6.8E- 12  
7.9E- 12 
1 .4E-11 
2 .2 E -.11 
2.4E- 11 
3.1E-13 
3.2E- 11 
2.8E- 11 
1 .8E-11  

D i s t a n c e  ( m )  

D i  r e c t i  on  1807 1220 . 2110 2180 1879 2553 1849 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE. ' "  . 

1 .4E-11 
9.1E-12 
9.2E-12 
9.4E-12 
1.5E- 11 
1.8E-11 
9.7E-12 
7.9E-12 
9.OE-12 
1.6E- 11 
2.4E-11 
2.6E- 11 
3.4E- 11 
3.7E-11 
3.2E-11 
2 .1E-11 

2.1E-11 
1.4E-11 
1.5E- 11 
1.4E- 11 
2.3E-11 
3:OE-11 
1'. 6E- 11 
1.3E-11 
1 .4E-11 
2.2E-  11 
3.2E- 11 
3.5E-11 
5.OE- 11 
5.7E-11 
5 .1E-11 
3 .3E-11 

1 . 2 E - l l  
7.6E-12 
7.8E- 12 
8.OE- 12 
1 .3E-11 
1 .4E-11 
8.OE-12 
6.6E- 12 
7.7E-12 
1 .4E-11 
2 . 2 E - l l  
2 .3E-11 
3.OE-11 
3.1E-11 
2.7E-11 
1.7E-11 

1.1E-11 1.3E-11 9.3E-12 1 .3E-11 
7.4E-12 8.7.E-12 6.1E-12 8.9E-12 
7.5E-1.2 8.8E-12 6.2E-12 9.OE-12 
7.8E-12 9.OE-12 6.6E-12 9.2E-12 
1 .3E-11 1 .5E-11  1 . l E - 1 1  1 .5E-11 
1 .4E-11  1 .7E-11 1.1E-11 1.7E-11 
7.6E-12 9.2E-12 6.2E-12 9.4E-12 
6.4E-12 7 .6E-12 5.3E-12 7.7E-12 
7.4E-12 8.7E-12 6.2E-12 8.8E-12 
1 .4E-11  1 .5E-11 1 .2E-11 1 .6E-11 
2 . l E - 1 1  2 .4E-11  1 .9E-11 2.4E-11 
2 .3E-11 '  2 .5E-11 2.OE-11 2 .6E-11 
2 .9E-11 3 .3E-11 2 .5E-11 3 .4E-11  
3.OE-11 3 .5E-11  2 .5E-11 3 .6E-11  
2.6E-11 3 .1E-11  2 .2E-11 3.1E-13 
1 .7E-11  2.OE-11 1 .4E-11  2.OE-11 

000956 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  

( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m >  

D i  r e c t i  on 2147 2240 2196 1980 2013 1809 

N 1.lE-11 1.lE-11 1.lE-11 1.2E-11 1.2E-11 1.4E-11 
NNW 7.5E-12 7.1E-12 7.3E-12 8.2E-12 8.1E-12 9.1E-12 
NW 7.6E-12 7.3E-12 7.4E-12 8.3E-12 8.2E-12 9.2E-12 

WNW 7.9E-12 7.6E-12 7.7E-12 8.6E-12 8.4E-12 9.4E-12 
W 1.3E-11 1.2E-11 1.2E-11 1.4E-11 1.4E-11 1.5E-11 

wsw 1.4E-11 1.3E-11 1.4E-11 1.6E-11 1.5E-11 1.8E-11 
sw 7.8E-12 7.4E-12 7.6E-12 8.6E-12 8.5E-12 9.7E-12 
ssw 6.5E-12 6.2E-12 6.3E-12 7.1E-12 7.OE-12 7.9E-12 
S 7.5E-12 7.2E-12 7.3E-12 8.2E-12 8.OE-12 9.OE-12 

SS E 1.4E-11 1.3E-11 1.4E-11 1.5E-11 1.5E-11 1.6E-11 
SE 2.2E-11 2.1E-11 2.1E-11 2.3E-11 2.3E-11 2.4E-11 
ESE 2.3E-11 2.2E-11 2.3E-11 2.4E-11 2.4E-11 2.6E-11 

E 2.9E-11 2.8E-11 2.9E-11 3.2E-11 3.1E-11 3.4E-11' 
ENE 3.OE-11 2.9E-11 3.OE-11 3.3E-11 3.3E-11 3.7E-11 
NE 2.7E-11 2.5E-11 2.6E-11 2.9E-11 2.9E-11 3.2E-11 . 

NNE 1.7E-11 1.6E-11 1.6E-11 1.9E-11 1.8E-11 2.1E-11 



C A P 8 8 - P C  

V e r i i o n  1.00 

C l e a n  A i r  Ac t  Assessmen t  Package  - 1 9 8 8  

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessmen t  
Apr 7 ,  1998  4:03 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Zip:  45253-8704  

E f f e c t i v e  Dose ' E q u i v a l e n t  
( m r e m / y e a r >  

2 . l l E - 0 4  

A t  T h i s  L o c a t i o n :  908 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type :  S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  65  F u g i t i v e  E m i s s i o n s  [ G l l  

D a t a s e t  Name: 9 7 - 2 0 2 4 - G 1  
D a t a s e t  D a t e :  A p r  7 ,  1998 12:16 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr 7 ,  1998 4:03 pin 

* 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  908 Meters  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.44E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
E q u i v a l  e n t  

Organ (mrem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

1.59E-06 
1.60E-06 
9.89E-05 
1.34E-03 
1.58E-06 
1.22E-03 
3.08E-06 

S Y N O P S I S  . 
Page 1 

2.11E-04 



Apr 7, 1998 4:03 pm 0 
RADIONUCLIDE EMISSIONS DURING THE YEAR 1997 

Nuclide Class S i z e  

AC-228 
BI -212 
PB-212 
PO-212 
PO-216 
RA - 224 
RA - 228 
TH - 228 
TH - 232 
TL-208 

Y 1.00 
W 1.00 
D 1.00 
w 1 - 0 0  
w 1.00 
W 1.00 
w 1.00 
Y 1 .oo 
Y 1.00 
D 1.00 

Source 
#1 
Ci / y  

TOTAL 
Ci / y  

1.1E-07 
1.1E-07 
1.1E-07 
6.7E-08 
1.1E-07 
1.1E-07 
1.1E-07 
l.lE-07 
1.1E-07 
3.8E- 08 

1. IE-07 
1.1E-07 
1.1E-07 
6.7E-08 
1.1E-07 
1.1E-07 
1.1E-07 
1.1E-07 
'l.lE-07 
3.8E-08 

SITE INFORMATION 

Temperature: 11 degrees C 
Precipitation: 102 cm/y 
Mixing Height: 950 m 

SYNOPSIS 
Page 2 
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Source Number: 

SOURCE INFORMATION 

1 

S Y N O P S I S  
Page 3 

Stack H e i g h t  ( m ) :  
Diameter ( m ) :  

Plume Rise 
Momentum (m/s): 
( E x i t  Vel o c i  t y  1 

1.00 
0.30 

1.00E+00 

AGRI cu LTU RA L DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i  on Impor ted:  0.000 0.000 0.000 

Food Arrays were n o t  generated f o r  t h i s  run .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

908 913 1855 1648 1437 1388 1534 1597 1630 
1749 1719 1576 1555 2072 1510 1088 1051 1289 

1759 
1233 



P 4950 

C A P 8 8 - P C  

V e r s i o n  1,.00 

C lean A i r  A c t  Assessment Pac.,age - 988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  7, 1998 4:03 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH . Z i p :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  65 F u g i t i v e  Emiss ions  [ G l l  

Da tase t  Name: 97-2024-61 
Da tase t  D a t e :  Apr  7 ,  1998 12:16 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  7 ,  1998 4:03 prn 

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Organ (mrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

1.59E-06 
1.60E-06 
9.89E-05' 
1 .34E-03 
1.58E-06 
1.22E-03 
3.08E-06 

2 . l l E - 0 4  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY . 

S e l e c t e d  
I n d i  v i  d u a l  

Pathway (rnrern/y 1 

INGESTION 2.90E-06 
INHALATION 2.08E - 04 
A I R  I M M E R S I O N  2.76E-10 
GROUND SURFACE 4.73E-09 
INTERNAL 2.11E-04 
EXTERNAL 5.OlE-09 

TOTAL 2. H E - 0 4  

SUMMARY 
Page 1 
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N U C L I D E  EFFECTIVE DOSE E Q U I V A L E N T  

Sel e c t  

Nucl i d e  

SUMMARY 

d 
I n d i v i d u a l  

(mrem/y) 

AC-228 
B I -212  
PB-212 
PO-212 
PO-216 
RA-224 
RA-228 
TH - 228 
TH - 232 
TL-208 ’ 

TOTAL 

~~ 

2.83E-08 
9.44E-09 
5.53E- 08 
O.OOE+OO 
O.OOE+OO 
1.18E-06 
2.32E-06 
8.44E- 05 
1.23E-04 
1.90E- 11 

2. H E - 0 4  

SUMMARY 
Page 2 
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Cancer  

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 

THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

. BONE 
8.79E- 11 
5 . 7 5 E - 1 1  
2.66E- 13 
2.25E- 1 2  
2.28E- 0 9  
1.93E- 1 2  
2 .05E-12  
5.85E- 1 2  
1 . 3 9 E - 1 2  
8 .49E-13  
1 ..70E-12 

TOTAL 2.44E- 0 9  

PATHWAY. RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

INGESTION 1 .57E-  11 
INHALATION ' 2.42E- 09 
A I R  I M M E R S I O N  6.61E-15 - 
GROUND SURFACE 1 .03E-13  
INTERNAL 2.44E - 09 
EXTERNAL 1.10E- 13 

TOTAL 2.44E - 09  

SUMMARY 
Page 3 
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Nucl  i de 

NUCLIDE R I S K  SUMMARY 

AC-228 
B I - 2 1 2  
PB-212 
PO-212 
PO-216 
RA-224 
RA - 228 
TH - 228 
TH-232 
TL-208 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

5.72E- 13 
1.21E-13 
9.48E-13 
0.00E+00 
O.OOE+OO 
2.66E- 11 
2.44E - 11 
1.69E-09 
6.95E- 10 
4.66E- 16 

2.44E-09 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  o n  908 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

/.............. .........,....... ..... ... . @ggg@,;s .:. 

4 .6E-05 
4 .7E-05 
5.4E-05 
8 .5E-05 
7 .5E-05 
4 .4E-05 
3 .9E-05 
5.OE-05 
1 .1E-04 
1 .8E-04 
1 .9E-04 
2 .1E-04 
2.OE-04 
1.7E-04 
1.OE-04 

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

1855 1648 1437 1388 1534 

;py&-5@3 7.1E-05 
: , .:;*:.. , ,.. . &,,: .:; ; .. 
4 .7E-05 
5.3E-05 
8.4E-05 

4 .4E-05 
3 .9E-05 
4.9E-05 
1.1E-04 
1.8E-04 
1.9E-04 
2.1E-04 
1 .9E-04 
1.7E-04 
1.OE-04 

7.5E.05 

1 .9E-05 
~~~~~~~ 1 .2E-05 

1 .4E-05 
2 .2E-05 
2 .1E-05 
1 .2E-05 
1 .1E-05 
1 .3E-05 
2 .7E-05 
4 .4E-05 
4 .7E-05 
5.4E- 05 
5.1E-05 
4.4E-05 
2.7E-05 

.... .. .... . ,. . ....... ; .......... :.. ,.::::::>,..>..;: 

2 .4E-05 
1.5E-05 

2 .6E-05 
1.5E-05 
1 .3E-05 
1 .6E-05 
3.4E-05 

.5 .6E-05 
5.9E-05 
6 .7E-05 
6.4E-05 
5.5E-05 
3.4E-05 

3.OE-05 
2 .  O E -  05 
2.OE-05 
2.2E-05 

3 .3E-05 
1.9E-05 
1 .7E-05  
2 .1E-05 
4.4E-05 
7 .3E-05 
7.7E-05 
8.8E-05 
8.2E-05 
7.1E-05 
4 .4E-05 

~ ~ ~ ~ - ~ : ~  
. . , ,. t::..; ..... . . . . . n.. 

3.3E-05 
2.1E-05 
2.1E-05 
2.4E-05 
3 .8E-05 wsg3o;I . .. . 0. ,... , .. ?: ..... .. 
2.OE-05 
1 .8E-05 
2.2E-05 
4 .7E-05 
7.8E-05 
8.3E-05 
9 .4E-05 
8.8E-05 
7.6E-05 
4 .7E-05 

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

2 .7E-05 
1 .7E-05 
1 .8E-05 
2.OE-05 
3.2E-05 
2.9E-05 ;c:@%as 
1.5E-05 
1 .9E-05 
3 .9E-05 
6.4E-05 
6 .8E-05 
7.7E-05 
7.3E-05 
6 .3E-05 
3 .9E-05 

... ..... . ,.... . ..... . ..... .... .\. ....... . 

.,..... ::::: .......,.. ."..'_.... ... 

D i s t a n c e  ( m )  

D i  r e c t i  on 1597 ,1630 1759 1749 1719 1576 1555 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

s 
SSE 

SE 
ESE 

E 
ENE 
.NE 

N N E  

2.5E-05 
1.6E-05 
1.6E-05 
1.8E-05 
2.9E-05 

.2 .7E-05 

1 . 4 E - 0 5  
1 . 7 E - 0 5  
3 .6E-05 
5 .9E-05 
6.3 E - 05. 
7.1E-05 
6 .7E-05 
5.8E-05 
3 .6E-05 

~~~~~ e. 

: ...,. :..L;:: ..... : ....... :.:.: .,.,......... 

2 .4E-05 
1.6E-05 
1.6E-05 
1.8E-05 
2 .8E-05 
2.6E-05 
;f:+.F , ....,.. , .... ::@5 ... . . . (._.,. .... C.. .. :.. (.,. z::.. ..j ._._ :c.::: ..... :: ..... 
1 .3E-05 
1 .7E-05 
3 .4E-05 
5.7E-05 
6.OE-05 
6.9E-05 
6.5E-05 
5 .6E-05  
3. 5E-05  

2.1E-05 
1.3E-05 
1 .4E-05 
1.5E-05 
2 .4E-05 
2.3E-05 
. 1 .3E-05 . . . . . . . . 

1 .4E-05 
3.OE-05 
3.9E-05 
5.2E-05 
5..9E-05 
5.6E-05 
4.9E-05 
3.OE-05 

:@y2:p$g i ..,. .. ...-; . 
:. >s:,.,:. , ,:*:<,., ..: ../. 

2 .1E-05 
1.4E-05 
1.4E-05 
1.5E-05 
2.5E-05 
2.3E-05 
. 1 .3E-05 '  . . . . . . . ...._. .....,... .(.. . . 

1 .5E-05 
3.OE-05 
5. OE - 0 5. 
5.3E-05 
6.OE-05 
5.7E-05 
4.9E-05 
3.OE-05 

~*~~~~~ 

2.2E-05 
1 .4E-05 
1 .4E-05 
1 .6E-05 
2.6E-05 
2.4E-05 
. 1 .4E-05 . . . . . . . . 

1 .5E-05 
3 :1E- 05 
5.1E-05 
5.5E-05 
6.2E-05 
5.9E-05 
5. I E - 0 5  
3.1E-05 

.y+gy- . . . ... . .. . . . ..:-. . ..:.:@$ 
::, :s.::. , ;, ..:::::< ..,. :., ,.: 

2.6E-05 
1.6E-05 
1.7E-05 
1.9E-05 
3.OE-05 
2.8E-05 
1.6E-05 
....... 1 .4E-05 . . . . . 
:,..* .._..._.. y::.:::. 
3.7E-05 
6.1E-05 ' 

6 .4E-05 
7.3E-05 
6.9E-05 
6.OE-05 
3.7E-05 

:gq&:.g 

2.6E-05 
1.7E-05 
1 .7E-05 
1.9Ey05 
3.1E-05 
2.8E-05 
1 .7E-05 
1 .4E-05 . . . . . . . . . . . . . . . . . . . 

3 .8E-05 
6.2E-05 
6.6E-05 
7.5E-05 
7.1E-05 
6.1E-05 
3.8E-05 

~~~~*~~ 
: .... t:. .............. 

000967 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionucl  i d e s  and Pathways) 

I D is tance  ( m >  

I 
I D i  r e c t i  on 2072 1510 1088 1051 1289 1233 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

1.5E-'O5 2.8E-05 5.1E-05 5.4E-05 3.7E-05 4.1E-05 
9.9E-06 1.8E-05 3.3E-05 3.5E-05 2.4E-05 2.6E-05 
1.OE-05 1.8E-05 3.3E-05 3.5E-05 2.5E-05 2.7E-05 
l . l E - 0 5  2.OE-05 3.8E-05 4.OE-05 2.8E-05 3.OEL05 
1.8E-05 3.2E-05 .6.OE-05 6.4E-05 4.4E-05 4.8E-05 
1.7E-05 3.OE-05 5.4E-05 5.7E-05 4.OE-05 4.3E-05 
9.9E-06 1.7E-05 3.1E-05 3.3E-05 2.3E-05 2.5E-05 
8.6E-06 1.5E-05 2.8E-05 3.OE-05 2.1E-05 2.2E-05 

S 1,,1E-05 1.9E-05 3.5E-05 3.8E-05 2.6E-05 2.8E-05 
SSE 5.4E-05 5.9E-05 

SE 9.OE-05 9.8E-05 
ESE 9.6E-05 1.OE-04 

E 4.3E-05 7.9E-05 1.5E-04 1.6E-04 1.2E-04 
ENE 4.1E-05 7.5E-05 1.4E-04 1.5E-04 1.1E-04 

NNE 2.2E-05 4.OE-05 7.3E-05 7.7E-05 5.4E-05 , 

NE 3.6E-05 ' 6.5E-05 1.2E-04 1.3E-04 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i r e c t i o n  908 913 1855 1648 1 4 3 7 ,  1388 1534 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
, NNE 

8.3E-10 
5.3E-10 
5.4E- 10 
6.2E-10 
9.8E-10 
8 .7E-10 
5.1E-10 
4.5E-10 

1.2E-09 
2.OE-09 
2.2E-09 
,2.4E -09  

2.OE-09 
1.2E-09 

5.7E-10 

2.3E109 

8..2E-10 
5.3E-30 
5.4E-10 
6.1E-10 
9.7E- 10 
8.6E-10 
5.OE-10 
4.5E-10 
5.7E- 10 
1.2E-09 
2.OE-09 
2.1E-09 
2..4E-09 
2.2E-09 
1.9E-09 
1.2E-09 

2.2E- 10 
1.4E-10 
1.4E-10 
1.6E-10 
2.5E-10 
2.4E- 10 
1.4E-10 
1.2E-10 
1.5E-10 
3.1E-10 
5.1E-10 

6.2E-10 
5.9E-10 
5.1E-10 
3.1E-10 

5.4E; 10 

2 .7E-10 
1.7E-10 
1 .8E-10 
2. O E -  10 
3.2E-10 
2.9E-10 
1.7E-10 
1.5E- 10 
1.9E-10 
3.9E-10 
6.4E- 10 
6.8E- 10 
7.8E-10 
7.3E-10 
6.4E-10 
3.9E-10 

~~~ ~~ 

3 .5E- 10 
2.2E- 10 
2.3E- 10 
2.6E- 10 
4.1E-10 
3 .8E-10 
2.2E- 10 
1.9E-10 
2.4E- 10 
5.1E-10 
8.4E- 10 
8 .9E-10 
1.OE-09 
9.5E-30 
8.2E-10 
5. O E -  10  

3.7E- 10 
2.4E-10 
2.4E-10 
2 .8E-10 
4.4E-10 
4.OE- 10 
2.3E-10 
2 .1E-10 
2 i 6 E - 1 0  
5 . 4 E - 1 0 ,  
9.OE-10 
9.6E-10 
1 .1E-09 
1 .OE-09 
8.8E- 10 
5.4E-10 

3.1E-10 
2.  O E -  10 
2. O E -  10 
2.3E- 10  
3 .6E-10 
3.3E- 10 
1 .9E-10 
1.7E-10 
2 .1E-10 
4.4E-10 
7.3E- 10 
7.8E- 10  
8 .9E-10 
8 .4E-  10 
7.2E-10 
4 .4E-10 

D i s t a n c e  ( m >  
. .  

D i  r e c t i  on  1597 1630 1759 1749 1719 1576 1555 

N 2.9E- 10 
NNW 1.8E-10 

NW 1.9E- 10 
W N W  2.1E-10 

W 3 .4E-10 
w s w  3.1E- 10 

sw 1.8E-10 
ssw 1.6E-10 

S 2 .  OE- 10 
S S E  4.1E-10 

SE 6.8E-10 
E S E  7.2E-10 

E 8 .2E-10 
ENE 7.8E-  10 

2.8E- 10 
1.8E-10 
1.8E-10 
2 .OE-10 ,  
3 .2E-10 
3.OE- 10 
1.7E- 10 
1 .5E-10 
1 .9E-10 
4.OE- 10 
6.5E- IO 
7.OE-10 
7.9E-10 
7.5E- 10 

2.4E-10 
1.5E-10 
1.6E-10 
1.7E-10 
2.8E-10 
2.  6E.- 10 
1.5E-10 
1.3E-10 
1.6E-10 
3.4E-10 
5.6E- 10. 
6.OE- 10 
6.8E- 10 
6.5E- 10 

~ 

2 .4E-10 2.5E-10 2.9E-10 
1.6E-10 1.6E-10 1 .9E-10 
1.6E-10 1.6E- 10 1.9E-  10 
1.8E-10 1.8E-10 2.2E-10 
2.8E-10 2.9E-10 3 .5E-10 
2.6E-10 2.7E-10 3 .2E-10 
1.5E-10 1.6E-10 1 .8E-10 
1.3E-10 1 .4E-10 1 .6E-10 
1.7E-10 1.7E-10 2.OE-10 
3 .5E-10 3 .6E-10 4.2E-10 
5.7E-10 5.9E-10 7.OE-10 
6.1E-10 6.3E-10 7.4E-10 
6.9E-10 7 .2E-10 8.4E-10 
6.6E-10 6.8E-10 8.OE-10 

3. OE- 10 
1 .9E-10 
2.  O E -  10  
2.2E- 10 
3.5E- 10  
3.3E- 10 
1.9E-10 
1 .7E-10 
2 . i E - 1 0  
4.3E-  10 
7.2E- 10 
7.6E-  10 
8.7E- 10 
8.2E- 10 

N E  6.7E-10 6.5E-10.  5.6E-10 5.7E-10 5.9E-10 6 .9E-10 7.1E-10 
’ NNE 4.1E-10 4.OE-10 3.5E-10 3.5E-10 3.6E-10 4.2E-10 4 .3E-10 

000969 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i r e c t i o n  2072 1510 1088 1051 1289 12.33 

N 1.8E-10 3.2E-10 5.9E-10 
NNW l . l E - 1 0  2.OE-10 3.8E-10 

NW l . l E - 1 0  2.1E-10 3.8E-10 
WNW 1.3E-10 2.3E-10 4.3E-10 

W 2.OE-10 3.7E-10 6.9E-10 
wsw 1.9E-10 3.4E-10 6.2E-10 

sw l . l E - I O  2.OE-10 3.6E-10 
ssw 9 .7E-11 1.7E-10 3.2E-10 

S 1.2E-10 2.2E-10 4.1E-10 
SSE 2.5E-10 4.6E-10 8.6E-10 

S E  4 .1E-10 7.6E-10 1.4E-09 
ESE 4.3E-10 8.OE-10 1.5E-09 

E 5.OE-10 9.1E-10 1.7E-09 
ENE 4.7E-10 8.6E-10 1.6E-09 

NE 4.1E-10 7.5E-10 1.4E-09 
NNE 2.5E-10 4.6E- IO 8.4E-10 

6.3E-10 
4.OE-10 
4.1E-10 
4.6E- 1 0  
7.4E-10 
6.6E-10 
3 .8E-10 
3.4E- 10 
4.3E-10 
9.2E- 10 
1.5E-09 
1.6E-09 
1.8E-09 
1.7E-09 
1.5E-09 
8.9E- 1 0  

4.3E- 10 
2.8E-10 
2.8E-10 
3.2E-10 
5.1E-10 
4.6E-10 
2.7E-10 
2.4E-10 
3.OE- 10 
6.3E- IO 
1.OE-09 
l . l E - 0 9  
1.3E-09 
1.2E-09 
1.OE-09 
6.2E-10 

4 .7E-10 
3 .  OE- 10 
3 .1E-10 
3.5E- 10 
5.5E- 10 
5.OE-10 
2.9E-10 
2.6E-  10 
3.2E-  10 
6.8E-10 
1.1E-09 
1.2E-09 
1 . 4 E - 0 9 .  
1 .3E-09 
1.1E-09 
6 .7E-10 



B 470 

C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non- Radon I n d i v i d u a l  Assessment  
Apr  7,  1998 4:04 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  ' P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose Equ i  V a l  e n t  
(mrem/year )  

2 .41E-04 

A t  T h i s  L o c a t i o n :  8 5 1  M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  ,1977 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  6 5  F u g i t i v e  E m i s s i o n s  CG23 

D a t a s e t  Name: 9 7 - 2 0 2 4 - 6 2  
D a t a s e t  D a t e :  A p r  7, 1998 12:18 am 

W i  nd F i  1 e: WNDFI  LES\97STAR. WND 



Apr  7,  1998 4:04 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  Of The I n d i v i d u a l :  851 M e t e r s  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.78E-09 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 

(mrem/y 1 
Equi V a l  e n t  . 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1.77E-06. 
1.79E-06 
1.12E-04 
1.53E-03 
1.76E-06 
1.39E-03 
3.45E- 06 

S Y N O P S I S  
Page 1 

EFFEC 2.41E-04 



Apr 7 ,  1998 4:04 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1977 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  Ci /y C i  /y 

S Y N O P S I S  
Page 2 

AC-228 
61 -212 
PB'-212 
PO-212 
PO-216 
RA-224 
RA - 228 
TH - 228 
TH-232 
TL-208 

Y 1.00 1.l.E-07 
W 1.00 l . l E - 0 7  
D 1 - 0 0  l . l E - 0 7  
W 1.00 6.7E-08 
W ' 1.00 l . l E - 0 7  
W 1.00 l . l E - 0 7  
W 1.00 l . l E - 0 7  
Y 1.00 l . l E - 0 7  
Y 1.00 l . l E - 0 7  
D 1.00 3.8E-08 

1.1E-07 
1.1E-07 
1.1E-07 
6.7E-08 
1.1E-07 
1.1E-07 
1 .1E-07 
1.1E-07 
1.1E-07 
3.8E-08 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng  H e i g h t :  950 m 



Apr 7, 1998 4:04 pm 

SOURCE INFORMATION 

Source Number: 1 

Stack H e i g h t  ( m ) :  1.00 
Diameter ( m ) :  0.30 

Plume R ise  
Momentum (m/s) :  l.OOE+OO 
( E x i t  Ve l  o c i  t y  1 

A G R I C U L T U R A L  DATA 

S Y N O P S I S  
Page 3 

. Vegetabl e M i l  k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

851 1282 2246 1643 2205 2626 2361 1398 1553 1965 
2023 1474 2684 1669 1859 1955 1918 2286 2316 1352 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Ap,r 7, 1998 4:04 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL.MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source. C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year :  1977 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  6 5  F u g i t i v e  E m i s s i o n s  CG21 

D a t a s e t  Name: 97-Z024-G2 
D a t a s e t  Date :  Apr  7 ,  1998 12:18 am 

Wind F i  1 e: WNDFI LES\97STAR.WND 



A p r  7,  1 9 9 8  4 : 0 4  pm 

O R G A N  DOSE EQUIVALENT SUMMARY 

O r g a n  

S e l e c t e d  
I n d i v i d u a l  

( m  rem/y  ) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

1 .77E-06  
1 .79E-06  
1 . 1 2 E - 0 4  
1 .53E-03  
1 .76E-06  

.1 .39E-03 
3 .45E-06  

EFFEC 2 . 4 1  E -  04 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Pa thway  (mrem/y )  

INGESTION 3.17E-06 
INHALATION 2.37E-04 
A I R  IMMERSION 3 .17E-10  
GROUND SURFACE 5.37E-09 
INTERNAL 2 .41E-04  
EXTERNAL 5.69E-09 

TOTAL 2 . 4 1  E - 0 4  

e 
SUMMARY 



,.Apt" 7 ,  1998 4:04 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

S e l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

AC-228 
B I  - 2 1 2  
PB-212 
PO-212 
PO-216 
RA - 224 
RA - 228 
TH - 228 
TH-232 
T L - 2 0 8  

3.23E- 0 8  
1.09E-08 
6.31E-08 
O.OOE+OO 
O.OOE+OO 
1.35E- 06 
2.57E-06 
9.61E-05 
1.40E- 04  
2.37E- 11 

TOTAL 2 .41  E- 04 

SUMMARY 
Page 2 



A p r  7 ,  1 9 9 8  4 :04  pm 

C A N C E R  RISK SUMMARY 

Cancer  

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANC R E A  S 
URINARY 
OTHER 

,TOTAL 

Pa thway  

PATHWAY RISK SUMMARY 

TOTAL 

9.99E- 11 
6.54E - 11 
2 .97E-13  
2 .51E-12  
2 .59E-09  
2 . 1 5 E - 1 2  
2 .28E-12  
6 . 6 1 E - 1 2  

' 1 .55E-12  
9.50E-13 
1 .89E-12  

2.78E-09 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 . 7 2 E - 1 1  
2 .'76 E - 09  
7 .61E-15  
1.17E- 13 
2 .78E-09  
1.25E- 13 

2 .78E-09  

SUMMARY 
Page 3 



W -1.470 

A p r  7, 1998 4:04 pm SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

N u c l  i d e  

S e l  e c t e d  I n d i  v i  d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

AC-228 
B I  - 2 1 2  
P B - 2 1 2  
PO-212 
PO-216 
RA - 224 
RA-228 
TH - 228 
TH - 232 
T L - 2 0 8  

TOTAL 

6 .52E-13  
1.40E- 1 3  
1.08E- 1 2  
O.OOE+OO 
O.OOE+OO 
3.03E- 11 
2.72E- 11 
1 .93E-09  
7.92E- 10 
5.82E - 1 6  

2 .78E-09  



Apr  7, 1998 4 :04  pm SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i  r e c t i  on 8 5 1  1282 2246 1643 2 2 0 5  2626 2361 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
, NNE 

. . .. . .... .,. .....,:. z" .(...,... s$iyiE;+;@s .:. 

5.2E-05 
5 .4E-05 
6 .1E-05 
9.7E-05 
8 .5E-05 
5.OE-05 
4 .5E-05 
5 .7E-05 
1 .2E-04 
2.OE-04 
2 .1E-04 
2 .4E-04 
2.2E-  04 
1.9E- 04 
1.2E-04 

. . . . . . . . . . . . . . . . . . . . . . .. 3,.8!.:,.O . . . . . . , .. .(.,.(,(~ .... 5 .... :%qEii;:yJ;s 
:,,,?:.: .... . ?:.:::,, 
2 .5E-05 
2.8E-05 
4.5E-05 
4.OE-05 
2.3E-05 
2 .1E-05 
2.6E-05 
5.5E-05 
9.1E-05 
9.7E-05 
1.1E-04 
1 .OE-04 
8.9E-05 
5.4E-05 

1.3E-05 
8.6E-06 
8.7E-06 
9 .6E-06 

1 .5E-05 
8 .5E-06 
7.4E-06 
9.1E-06 
1.9E-05 
3.OE-05 
3.2E-05 
3.7E-05 
3.6E-05 
3.1E-05 
1 .9E-05 

:v, .....A 

3 ..... .<g$g-@i .... 

2.4E-05 
1.5E-05 
1 .5E-05 
1 .7E-05 
2.8E-05 
2.6E-05 
1.5E-05 
1.3E-05 
1.6E-05 
3 .4 E - 0.5 
5.6E-05 

6.8E-05 
6.4E-05 
5.5E-05 
3 .4E-05 

......A. S$$:$qy9 ..... ..___. .. 
: ....., yi::.:.,:; , , ::z.;:.:::;,: 

1.4E-05 
8 .8E-06 
8 .9E-06 
9..9E-06 
1 .6E-05 
1.5E-05 
8.8E-06 
7.6E-06 
9 .4E-06 . 

1 .9E-05 
3 .1E-05 
3 .4E-05 

3.7E-05 
3.2E-05 
2.OE-05 

.. . ... (...(_ ............................. @y@as .:.. .., . . . . . . . . . . . . . . . . . . . 

1 .OE-05 
6.  5E-06 
6.5E-  06 
7.2E-06 
1.2E-05 
:_...:*::.. ..... ::.:x:. 
6.5E-06 
5.6E-06 
6.9E-06 
1 .4E-05 
2 .3E-05 
2.4E-05 
2.8E-05 
2.7E-05 
2.3E-05 
1.4E-05 

~~~~~9 

1.2E-05 
7.8E-06 
7.9E-06 
8.8E-06 
1.4E-05 
1.3E-05 
7.8E-06 
6.8E-06 
8.3E-06 
...._ 1 .7E-05 :,:,:., "....'..... . . ....... ... 
' ..:.:.qyyj5 ;&a .,.,. ;:, , :$!:.:.,:; ..,( 
3.OE-05 
3.4E-05 
3.2E-05 
2.8E-05 
1.7E-05 

D i s t a n c e  ( m )  
. .  

D i  r e c t i  on 1398 1553 1965 2023 1474 2684 1669 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
NNE . .  . .  

..,.......,. 3 .2E-05 . . . . . . . . . F : y . :  '%'.'.'...' 
: ... :. , ,,:<&@s 
2.1E-05 
2.4E-05 
3.8E-05 
3.4E-05 
2.OE-05 
1.8E-05 
2.2E-05 
4 .6E-05 
7.7E-05 
8 .2E-05 
9.3E-05 
8.7E-05 
7.5E-05 
4.6E-05 

__ .::*.:..:.. . x.:.:'. . .._. .. 
2.6E-05 
1.. 7E-05 
1.7E-05 
1 . 9 E - 0 5 .  
3.1E-05 
2.8E-05 
1.7E-05 
1.4E-05 
1.8E-05 

6.2E-05 
6 .6E-05 
7.5E-05 
7.1E-05 
6.1E-05 
3.8E-05 

~~B~~~~ 
. .... ..::.. . . . .. .. . . .. . . . 

i .  7 ~ - 0 5  
1 .1E-05 
1 .1E-05  
1.2E-05 
2.OE-05 
1 .9E-05 
1 .1E-05 
9 .3E-06 
1 .2E-05 
2 .4E-05 
3 .9E-05 
4 .2E-05 . . . . . . . . . . . . . 

4 .5E-05 
3.9E-05 
2 .4E-05 

$v.k,iy ..:.:. : +@;$ 
::,..:~~..,:..'.:.:.: ..._____ 

1.6E-05 
1.OE-05 
1.OE-05 
1.2E-05 
1.9E-05 
1.8E-05 
1 .OE-05 
8.9E-06 
1.1E-05 
2.2E-05 
3.7E-05 
3.9E-05 

4.3E-05 
3.7E-05 
2.3E-05 

.............. ....... ........... .,...... 

. e:'. ...... -: ..... 

. 2 .9E-05 . . . . . . . . 

1 .9E-05 
2.1E-05 
3.4E-05 
3.1E-05 
1.8E-05 
1.6E-05 
2.OE-05 
4.2E-05 
6.9E-05 
7.3E-05 
8.3E-05 
7.8E-05 
6.8E-05 
4. I E - 0 5  

:$$$g;pj:$y$ 
:: .&:> .. ..., :, ' : ., , i.. , , . i.. . _...... . i... ... 

9.6E-06 
6.2E-06 
6.3E-06 
7.OE-06 
:.v 1.1E-05 ..:..zras !..ar: _..__.. m.,; _... 
6.3E-06 
5.4E -06  
6.6E-06 
1.3E-05 
2.2E-05 
2.3E-05 
2.7E-05 
2.6E-05 
2.2E-05 
1.4E-05 

2.3E-05 
1.5E-05 
'pSE""@g 1.5E-05 

2.7E-05 
2.5E-05 
1.5E-05 
1.3E-05 
1.6E-05 
3.3E-05 
5.4E-05 

:: , ..:::' :: , .._,. <. ..<?:::..::::. , .:2:5,., ,:: ..... 

6.2E-05 
5.4E-05 
3.3E-05 

000980 



Apr 7, 1998 4:04 pm 

I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways) 

1 4 7 0  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  1859 1955 1918 2286 2316 1352 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

,1 .9E-05  
...... 1.2E-05 :.:.:... ............ 

1.4E-05 
2.2E-05 
2.1E-05 
1.2E-05 
1.OE-05 
1.3E-05 
2 .  7.E-05 
4.4E-05 
4.7E-05 

;pfi$@$& 
:....it; ....... : ...... ::::::. ...... 

1.7E-05 
:.p... 1.1E- .................... 05 
.. . . . . .  ,.:.::$p::’”o’5. 
1.2E-05 
2.OE-05 
1.9E-05 
1.1E-05 
9.4E-06 
1.2E-05 
2.4E-05 
3.9E-05 
4.2E-05 

:: .... :;.y;:: .... :;.,.::-;.:..: ..... : 

1.8E-05 
:$yppqy5 1.1E-05 

1.3E-05 
2.1E-05 
1.9E-05 
1.1E-05 
9.8E-.06 
1.2E-05 
2.5E-05 
4.1E-05 
4.4E-05 

:: ... :.. .. . ,.i*: .... ::;.. ..>”. ....& ... 

1.3E-05 
8.3E-06 
8.4E-06 
9.3E-06 
1.5E-05 
1.4E-05 

7.2E-06 
8.8E-06 
1.8E-05 
2.9E-05 
3.1E-05 

~~~~~~ 

.;..i*. ................. 

1.3E-05 
8.1E-06 
8.2E-06 
9.1E-06 
1. SE-05 
1.4E-05 ............................. ,::::@E$qg ..... ‘.‘i ....................... 
7.0E-06 
8:6E- 06 
1.8E-05 
2.9E-05 
3.1E-05 

3.4E-05 
2.2E-05 
2.2E-05 
2.5E-05 
4.OE-05 
3.7E-05 
2.1E-05 
1.9E-05 
2.4E-05 
5.OE-05 
8.2E-05 
8.7E-05 

E 5.3E-05 4.8E-05 5.OE.-05 3.6E-05 3.5E-05 9.9E-05 
ENE 5.1.E-05 4.6E-05 4.8E-05 3.4E-05 3.4E-05 ‘9 .3E-05 

N E  4 . 4 ~ - 0 5  ~ . O E - O S  ~ . I E - o ~  ~ . o E - o ~ .  2 . 9 ~ - 0 5  8 . 0 ~ - 0 5  .................................. 
NNE 2.7E-05 2.5E-05 2.5E-05 1.9E-05 1.8E-05 ~ . ~ ~ ~ - ~ ~ ~  ...................... 
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INDIVIDUAL LIFETIM'E R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 851. 1282 2246 1643 2205 2626 2361 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

SSE 
SE 

ESE 
E 

ENE 

NNE 

s .  

NE 

9 .5E-10 4.3E-10 1.5E-10 2.7E-10 
6.OE-10 2.8E-10 9 .8E-11 1.7E-10 
6.2E-10 2.8E-10 9 .9E-11 1.8E-10 
7.OE-10 3.2E-10 l . l E - 1 0  2.OE:lO 
l . l E - 0 9  5.1E-10 1.8E-10 3.2E-10 
9.9E-10 4 .6E- IO 1.7E-10 3.OE-10 
5.7E-10 2.7E-10 9 .7E-11  1.7E-10 
5.1E-10 2.4E-10 8 .4E-11  1.5E-10 
6.5E-10 3.OE-10 1.OE-10 1.9E-10 
1.4E-09 6.3E-10 2.1E-10 3.9E-10 
2.3E.-09 l . l E - 0 9  3.5E-10 6.4E-30 
2.5E-09 l . l E - 0 9  3.7E-10 6.9E-10 
2.8E-09 1.3E-09 4.3E-10 7.8E-10 
2.6E-09 1.2E-09 4.1E-10 7.4E-10 
2.2E-09 1.OE-09 3 .6E-10 6.4E-10 
1.3E-09 6.2E-10 2.2E-10 3.9E-10 

1.6E-10 l . l E - 1 0  
1.0 E - 10 7.4 E.- 11 
1.OE-10 7 .4E-11 
l . l E - 1 0  8 .2E-11 
1.8E-10 1 .3E-10 
1.7E-10 1.3E-10 
1.OE-10 7 .4E-11 
8 .7E-11 6.4E-11 
l . l E - 1 0  7 .8E-11 
2.2E-10 1.6E-10 
3.6E-10 2.6E-10 
3.9E-10 2.8E-10 
4.4E-10 3.2E-10 
4.2E-10 3 .1E-10 
3.7E-10 2.7E-10 
2.3E-10 1.7E-10 

1 .4E-10 
8.9E-  11 
9.  O E -  11 
1.OE-10 
1 .6E-10 
1.5E-10 
8 .9E-11 
7.7E-11 
9.5E- 11 
1.9E-10 
3 .2E-10 
3.4E-10 
3.9E-10 
3.7E- 10 
3.2E-10 
2.OE-10 

D i s t a n c e  ( m )  

D i  r e c t i  on  1398 1553 1965 2023 1474 2684 1669 

N 3 .7E-10 3.OE-10 
NNW 2.4E-10 1.9E-10 

NW 2.4E-10 2.OE-10 
W N W  2.7E-10 2.2E-10 

W 4 .3E-10 3.5E-10 
wsw 4.OE-10 3.3E-10 

sw 2.3E-10 1.9E-10 
ssw 2.OE-10 1.7E-10 

S 2 .5E-10 2.1E-10 
SSE 5.3E-10 4.3E-10 

SE 8 .9E-10 7.2E-10 
ESE 9.4E-10 7.6E-10 

E l . l E - 0 9  8.7E-10 
ENE 1.OE-09 8.2E-10 

NE 8 .7E-10 7.1E-10 
NNE 5.3E-10 4.3E-10 

1.9E-10 3.8E-10 3.3E-10 l . l E - 1 0  2.6E-10 
1.2E-10 1.2E-10 2.1E-10 7.1E-11 1 .7E-10 
1.3E-10 1.2E-10 2.2E-10 7.1E-11 1 .7E-10 
1.4E-10 1.3E-10 2.4E-10 7.9E-11 1.9E-10 
2.3E-10 2.1E-10 3.9E-10 1 .3E-30 3.1E-10 
2.1E-10 2.OE-10 3.6E-10 1.2E-10 2.9E-10 
1.2E-10 1.2E-10 * 2 .1E-10 7 .1E-11 1.7E-10 
l . l E - 1 0  1.OE-10 1 .8E-10 6 .1E-11  1 .5E-10 
1.3E-10 1.3E-10 2.3E-10 7 .5E-11 1.8E-10 
2.7E-10 2.6E-10 4.8E-10 1 .5E-10 3.8E-10 
4.5E-10 4..2E-10 7.9E-10 2.5E-10 ' 6 .2E-10  
4.8E-10 4.5E-10 8.4E-30 2.7E-10 6.6E-10 
5.5E-10 5.2E-10 .9 .6E-10  3 .1E-10 7 .6E-10 
5 .2E-10 '  4.9E-10 9.OE-10 2.9E-10 7.2E-10 
4.5E-10 4.3E-10 7.8E-10 2.6E-10 6.2E-10 
2.8E-10 2.6E-10 4.8E-10 1.6E-10 3 .8E-10 

000982 . .  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

4 
D i s t a n c e  ( m )  

D i  r e c t i  on 1859 1955 1918 2286 2316 1352 

N 2.2E-'10 2. O E -  10 
NNW 1 .4E-10 1 .3E-10 

NW 1.4E-10 1 .3E-10 
W N W  1 .6E-10 1 .4E-30 

W 2.5E-10 2.3E-10 
wsw 2.4E-10 2.2E-10 

sw 1 .4E-10 1 .2E-10 
ssw 1.2E-10 l . l E - 1 0  

S 1 .5E-10 1 .3E-10 
SS E 3 .1E-10 2.8E-10 

S E  5.OE-10 4 .5E-10 
ESE 5.4E-10 4.8E-10 

E 6 .1E-10 5 .5E-10 
ENE 5 .8E-10 5.3E-10 

NE 5.OE-10 4 .6E-10 
N N E  3 .1E-10 2 .8E-10 

2.OE-10 1.5E-10 
1 .3E-10 9 . 5 E - 1 1  
1.3E-10 9 .6E-11 
1.5E-10 l . l E - 1 0  

.2 .4E-10 1;7E-10 
2.2E-10 1.6E-10 
1.3E-10 9 .4E-11 
l . l E - 1 0  8 .1E-11 
1.4E-10 1.OE-10 
2.9E-10 2 .1E-10 
4.7E-10 3 .4E-10 
5.OE-10 3 .6E-10 
5.8E-1.0 4.2E-10 
5.5E-10 4.OE-10 
4.8E-10 3 .4E-10 
2.9E-10 2 .1E-10 

1 .4E-10 
9 .2E-11 
9 . 3 E - 1 1  
1.OE-10 
1.7E-10 
1 .6E-10 

' 9 . 2 E - 1 1  
8.OE-11 
9 .8E-11 
2 .OE-10 
3 .3E-10 
3.5E-  10 
4 - 1  E -  10 
3.9E-.10 
3 .4E-10 . 

2.1E-10 

3 .9E-10 
2.5E- 10 
2.6E-10 
2 .9E-10 
4.6E-10 
4 .2E-10 
2.4E-10 
2.2E-10 
2 .7E-10 
5.7E- 10 
9.5E- 10 
1.OE-09 
1 .1E-09 
1 .1E-09 
9.2E-10 
5.6E-10 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 27, 1998 8:51 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

' E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

2.46E-03 

A t  T h i s  L o c a t i o n :  944 Me te rs  Eas t  N o r t h e a s t  

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  71  - Vent CG11 

D a t a s e t  Name: 97-ZO26-VENT-Gl' 
D a t a s e t  Date: '  Apr 27, 1998 8:47 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 
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MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  944 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  3.13E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi  V a l  e n t  

( m rem/y 1 

GONADS 
BREAST 
R M A R  
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

7. 55E-06 
8.58E-06 
3.35E-04 
1.85E-02 
7.36E-06 
4.43E- 03 

, 1.95E-04 

2.46E-03 

a 



Apr 27, 1998 8:51 am 
a 

RADIONUCLIDE E M I S S I O N  

Nucl i d e  

U - 234 
U - 235 
U 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Source Source 
#1 #2 

C l a s s  S i z e  C i /y  C i /y  

Y 1.00 2.4E-06 2.9E-06 
Y 1.00 1.3E-07 1.5E-07 
Y 1.00 9.3E-08.1.1E-07 
Y 1.00 .2.7E-06 3.2E-06 
W 1.00 3.7E-09 2.OE-09 
W 1.00 6.8E-09 8.2E-09 
y 1.00 7.2E-08 8.6E-08 
Y 1.00 2.1E-07 2.5E-07 
Y 1.00 l . l E - 0 8  1.4E-08 
Y 1.00 l . l E - 0 5  1.3E-05 

DURING THE Y E A R  

TOTAL 
C i  /y 

5.3E-06 
2.8E-07 
2.OE-07 
5.9E-06 
3.7E-09 
1.5E-08 
1.6E-07 
4.6E-07 . 
2.5E-08 ' 

2.3E-05 

SITE INFORMATION 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng H e i g h t  : 950 m 

a. , ,  
' .  

S Y N O P S I S  
Page 2 

. J  



Apr  27, 1998 8 :51  am 

SOURCE INFORMATION 

S Y N O P S I S  . 
Page 3 

Source Number: 

S tack ,  H e i g h t  ( m ) :  
D iamete r  ( m )  : 

Plume R i s e  
Momentum (m/sl: 
( E x i t  Vel o c i  t y  1 

1 2 

4.60 2.00 
0.46 1.67 

2.08E+OO 9.31E+00 

A G R I  CU LTU RA L DATA 

Vegetabl  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601  0.558 

F r a c t i o n  Impor ted :  . 0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

996 944 1689 1380 1126 1050 1255 1350 1388 1548 
1549 1578 1504 1502 2105 1610 1326 1305 1633 1513 
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V e r s i o n  1.00 

C l e a n  A i r  Act Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
A p r  27, 1998 8:51 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL.MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

,7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  S t a c k  

E m i s s i o n  Year :  1997 ’ 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  7 1  - Vent  [Gll 

D a t a s e t  Name: 97-ZO26-VENT-Gl 
D a t a s e t  D a t e :  Apr  27, 1998 8:47 am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



, 
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A p r  27,  1998 8:51 a m  

ORGAN DOSE EQUIVALENT SUMMARY 

Se l  e c t e d  
I n d i v i d u a l  

Organ (mrern/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

7.55E-06 
8.58E-06 
3.35E-04 
1.85E- 02 
7.36E-06 

.4.43E-03 
1.95E-04 

EFFEC 2.46E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTERNA L 
EXTERNAL 

TOTAL 

SUMMARY 
Page 1 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y 1 

1.40E-04 
2.32E-03 
1.95E- 10 
1.48E- 06 
2.46E- 03 
1.48E-06 

2.46E-03 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel e c t e d  
I n d i v i d u a l  
(m rem/y 1 

U - 234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

1.06E-03 
5.33E-05 
3.91E-05 
1.06E-03 
1.03E-.07 
1.66E-07 
5.82E - 05 
1.71E-04 
1.31E-05 
2.80E-06 

TOTAL 2.46E- 03 

SUMMARY 
Page 2 
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Cancer 

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
L I V E R  
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

3.28E- 10 
2.17E-10 
1.69E-12 
1.90E- 11 
3.02E-08 
1.27E-11 
3.38E- 11 
1.55E-11 ' 

7.40E- 12 
4.05E- 10 
9.05E- 12  

3.13E-08 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  1nd.i v i d u a l  
T o t a l  L i f e t i , m e  

Pathway F a t a l  Cancer R i s k .  

INGESTION 7.42E- 1 0  
INHALATION . 3.05E-08 
A I R  I M M E R S I O N  4.34E- 1 5  
GROUND SURFACE 3.40E-11 
INTERNAL 3.12E-08 
EXTERNAL . 3.40E- 11 

TOTAL 3.13E-08 

SUMMARY a 
Page 3 

000991 
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Nucl i de 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

B 47 
SUMMARY 
Page 4 

NUCLIDE RISK SUMMARY 

Se lec ted  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R isk  

1.37E-08 , 
6.99E-10 
5.01E- 10  
1.37E-08 
1.36E- 12 
1.69E-12 
1.17E-09 
1 .'40E-09 
7.37E- 11 
8.80E- 11 

3.13E-08 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

D i  r e c t i  on 996 944 1689 1380 1126 1050 1255 

N 
NNW 5.8E-04 6 .3E-04 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

5.6E-04 
6. OE- 04 
1.OE-03 
1.2E-03 
6.9E-04 
5.6E-04 
6.OE-04 
1.1E-03 
1 .7E-03 
1.8E-03 
2.2E-03 
2.3E-03 
2.1E-03 
1.4E-03 

6.OE-04 
6 .4E-04 
1 .1E-03 
1.3E-03 
7.5E- 04 
6.OE-04 
6.5E-04 
l . l E - 0 3  
1.8E-03 
1 .9E-03 
2.4E-03 
2.5E-03 
2.2E- 03 
1.5E-03 

4.3E-04 
,ill... 2.9E-04 . ..... ... ......... ......... ...... 
~~~~~~~ .... 

3.OE-04 
li...............i ..,...... . . . . . 

5 .1E-04 
5.5E-04 
3.2E- 04 
2.7E-04 
3.OE-04 
5.5E-04 
8.7E-04 
9.2E'-04 
1.1E-03 
1 .1E-03,  
1.OE-03 
6.5E-04 

5.7E-04 
3.8E-04 
3.7E-04 

6.7E-04 

:@g@q.$@ . .,. . .. 
..,... :.y ,,.,.. :.. ...:<?.. ,.:.+..: 

7.5E-04 
4.3E- 04 
3 .6E-04 
4.OE-04 
7.2E-04 
1.1E-03 
1.2E-03 
1.5E-03 
1.5E-03 
1.3E-03 
8.7E-04 

7 .5E-04 
5.OE-04 
4.8E-04 

8 .8E-04 
1.OE-03 
5.8E-04 
4.7E-04 
5.2E-04 
9.3E-04 
1. 5E-03 
1.6E-03 
1.9E-03 
2.OE-03 
1.8E-03 
1.2E-03 

~ : ~ ~ - ~ ~  
....,.. si ,::.. , ,.:.:.:., , _....... 

8.2E- 04 
5.5E-04 
5 .3E-04 
5.6E- 04 
./... 9 .7E-04 . . . . . . . . . . . . .....,....... ::g$qpas 
6.4E-04 
:. .. .( ...... . ...._... . ... ..... .:, .,, ..*,. . . . 

5.2E-04 
5.7E-04 
1.OE-03 
1.6E-03 
1.7E-03 
2.1E-03 
2.2E-03 
1.9E-03 
1.3E-03 

6.5E-04 
4.3E-04 
4.2E-04 
4.5E-04 
7.7E-04 
......... 8 .7E-04 . ....... ..:...... ....... ........... 
:&qj@g# 
4.1E-04 
4.5E- 04 
8.2E- 04 
1.3E-03 
1.4E-03 
1.7E-03 
1.7E-03 
1.5E-03 
1 .OE-03 

: *:.:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 

D i s t a n c e  (rn) 

D i  r e c t i  on 1350 1388 1548 1549 1578 1504 1502 

N 5.9E-04 
NNW 3.9E-04 

NW 3.8E-04 
WNW 4.1E-04 

W 6.9E-04 
wsw' 7.8E-04 

sw 4.5E-04 
ssw 3.7E-04 

4.1E-04 
@SE?@J 

S 
SSE : ..... t.9,. : ..._.. 5 ,.__._. 

SE 1.2E-03 
ESE 1.3E-03 

E 1.5E-03 
ENE 1.5E-03 

NE 1.4E-03 
, - ,  NNE 9.OE-04 

i....,.,. ,... . ......... .in... r..... ... 

5.7E-04 
3.8E-04 
3.7E-04 
3 .9E-04 
6.7E-04 
7.4E-04 
4.3E-04 
3.5E-04 
3.9E-04 
i~~~~~ 

1. i ~ - o 3  
i:. .._ *::.. . . . ... ::.,: .:. . . 

1 .2E-03 
1.5E-03 
1.5E-03 
1.3E-03 
8;7E-04 

4.9E-04 
3.3E-04 
3.2E-04 
3.4E-04 
5.7E-04 
6.3E-04 
3.6E-04 
3.OE-04 
3.4E-04 8":' (:,:;:@@?::E$ 
:...,*<.......,;z:.,, ,..... : 
9 .8E-04 
1.OE-03 
1.3E-03 
1.3E-03 
1.1E-03 
7.4E-04 

r.... r,.... ................ .............. 

4 .9E-04 4.8E-04 5 .1E-04 5.1E-04 
3.3E-04 3.2E-04 3.4E-04 3 .4E-04 
3 . 2 E - 0 4 .  3 .1E-04 3.3E-04 3.3E-04 
3 .4E-04 3 .3E-04 3.5E-04 3.5E-04 
5.7E-04 5.6E-04 6.OE-04 6.OE-04 
6.3E-04 6.1E-04 6.6E-04 6.6E-04 
3.6E-04 3.5E-04 3.8E-04 3.8E-04 
3.OE-04 2.9E-04 3 .1E-04 3.1E-04 
...... 3 .4E-04 3.3E-04 3 .5E-04 3.5E-04 

6.5E-04 

1.OE-03 1.OE-03 l . l E - 0 3  
1.3E-03 1 .2E-03 1.3E-03 1.3E-03 
1.3E-03 1.2E-03 1.3E-03 1.3E-03 
l . l E - 0 3  l . l E - 0 3  1.2E-03 1.2E-03 
7.4E-04 7.2E-04 7.7E-04 7.7E-04 

000993 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

Distance ( m )  

Di recti on 2105 1610 1326 1305 1633 1513 

a 

N 
NNW ' 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
N E  

N N E  

3.1E-04 
2.1E-04 
2.1E-04 
2.2E-04 
3.6E-04 
3 .'9E-04 
2.3E-04 
1.9E-04 

:w@gg@$ 
6.3E-04 
6.7E-04 
8.OE-04 
8.2E-04 
7.2E- 04 
4.7E - 04 

. 2.:.2!,.:..!4 . . . . . . . . . 
: ..... .,::.. .:... . . .. . .. .. .., 

4.6E- 04 
3.1E-04 
3.OE-04 
3.2E- 04 
5.4E- 04 
5.9E-04 
3.4E-04 
2.8E-04 
3.2E-04, 
5.9E-04 

9.8E-04 
1.2E-03 
1.2E-03 
1.1E-03 
7.OE-04 

....'. :.:.:.:.. ,.......... 
,.,,,_, $@@ 

.../ :::$:: ........_..., ::: , . , , , , 

6.OE-04 
4.OE-04 
3.9E-04 
4.2E-04 
'7.1E-04 
8.OE-04 
4.6E-04 
3.8E-04 
4.2E-04 
7.6E-04 
. 1.2E-03 . ........... ..... . ......... . ./ . .. 

1.6E-03 
1.6E-03 
1.4E-03 
9.3E-04 

i ~ ~ ~ ~ - Q I  

6.2E-04 
4.1E-04 
4.OE-04 
4.2E-04 
7;3E-04 
8.2E-04 
4.7E-04 
3.8E-04 
4.3E-04 
7.8E-04 
1.2E-03 

1.6E-03 
1.6E-03 
1.4E-03 
9.5E-04 

~~~"~~ 
.... %.A. ..........._._. . 

4.5E-04 
3.OE-04 
3.OE-04 
3.1E-04 
5.3E-04 
5.8E- 04 
3.3E-04 
2.8E-04 
3.2E- 04 
5.8E- 04 
9.1E-04 
9.7E-04 

&@ggg$ ... 

1.1 E'-03' 
6.8E- 04 

, , ;.,.:,..2E.3?.? ,,,_,,.,_ . . . . . . . . . . . . . 

5. OE -04 

3.3E-04 
3.5E- 04 
5.9E-04 
6.5E-04 
3.8E-04 
3.1E-04 
3.5E-04 
6.4E-04 
1 .OE-03 
1.1E-03 
1.3E-03 
1.3E-03 

7.6E-04 

3.4E-04 

i f 2 i f ~ ~ ~  
..*:. >.. .............. ..............,.... ......... 
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IFETIME RISK ( d e a t h s  
( A l l  R a d i o n u c l i d e s  and Pathways 

D i s t a n c e  ( m )  

D i  r e c t i  on 996 944 1689 1380 1126 1050 1255 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
. EN'S 

NE 
NNE 

1.1E-08 
7.3E-09 
7.1E-09 
7.5E-09 
1.3E-08 
1. 5E-08 
8.7E-09 
6.9E-09 
7.6E-09 
1.4E-08 
2.1E-08 
2.3E-08 
2.8E-08 
2.9.E - 08 
2.6E-08 
1.7E-08 

1.2E-08 
7.9E-09 
7.6E-09 
8.OE-09 
1.4E-08 
1. 7E-'08 
9.5E-09 
7.5E-09 
8.1E-09 
1.4E-08 
2.3E-08 
2.4E-08 
3.OE-08 
3.1E-08 
2.8E-08 
1.9E-08 

5.4E-09 
3.5E-09 
3.5E-09 
3.7E-09 
6.3E-09 
6.9E-09 
3.9E-09 
3.2E-09 
3.7E-09 
6.9E-09 
1.1E-08 
1.2E-08 
1.4E-08 
1.4E-08 
1.3E-08 
8.2E-09 

7.2E-09 
4.7E-09 
4.6E-09 
4 .9 E,- 0 9 
8.5E-09 
9.4E-09 
5.4E-09 
4.4E-09 
4.9E-09 
9.1E-09' 
-1.4E-08 
1. 5E-08 
1.9E-08 
1.9E-08 
1.7E-08 
1. I E - 0 8  

9.4E-09 
6.2E-09 
6.OE-09 
6.4E-09 
1.1E-08 
1.3E-08 
7.3E-09 
5.9E-09 
6.5E-09 
1.2E-08 
1.9E-08 
2.OE-08 
2.4E-08 
2.,5E-08 
2.2E-08 
1.5E- 08 

1.OE-08 
6.8E.-09 
6.6E-09 
7.OE-09 
1.2E-08 
1.4E-08 
8.1E-09 
6.5E-09 
7.1E-09 

2.OE-08 
2.2E- 08 
2.7E-08 
2.7E-08 
2.4E-08 
1.6E-08 

1.3E108 

8.2E-09 
5.4E-09 
5.2E-09 
5.6E-09 
9.7E-09 
1.1E-08 
6.2E-09 
5.OE-09 
5.6E-09 
1.OE-08 
1.6E-08 
1.7E-08 
2.1E-08 
2.2E-08 
1.9E-08 
1.3E-08 

D i s t a n c e  ( m )  

D i  r e c t i  on 1350 ,1388 1548 1549 1578 1504 1502 

N 
NNW 

NW 
W N W  . 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

7.4E-09 7.1E-09 6.1E-09 
4.9E-09 4.7E-09 4.OE-09 
4.7E-09 4.6E-09 3.9E-09 
5.OE-09 4.8E-09 4.2E-09 
8.7E-09 8.4E-09 7.2E-09 
9.8E-09 9.4E-09 7.9E-09 
5.5E-09 5.3E-09 4.5E-09 
4.5E-09 4.4E-09 3.7E-09 
5.1E-09 4.9E-09 4.2E-09 
9.4E-09 9.OE-09 7.8E-09 
1.5E-08 1.4E-08 1.2E-08 
1.6E-08 1.5E-08 1.3E-08 
.1.9E-08 1.9E-08 1.6E-08 
2.OE-08 1.9E-08 1.6E-,08' 
1.7E-08 1.7E-08 1.4E-08 
l . l E - 0 8  l . l E - 0 8  9.3E-09 

6.1E-09 5.9E-09 
4.OE-09 3.9E-09 
3.9E-09 3.8E-09 
4.2E-09 4 . lE -09  
7.2E-09 7.OE-09 
7.9E-09 7.7E-09 
4.5E-09'  4.4E-09 
3.7E-09 3.6E-09 
4.2E-09 4.1E-09 
7.8E-09 7.6E-09 
1.2E-08 1.2E-08 
1.3E-08 1.3E-08 I 

1.6E-08 1.5E-08 
1.6E-08 1.6E-08 
1.4E-08 1.4E-08 
9.3E-09 9.OE-09 

6.3E-09 6.4E-09 
4.2E-09 4.2E-09 
4.1E-09 4.1E-09 
4.3E-09 4.3E-09 
7.5E-09 7.5E-09 
8.3E-09 8.3E-09 
4.7E-09 4.7E-09 
3.9E-09 3.9E-09 
4.4E-09 4.4E-09 
8.1E-09 8.1E-09 
1.3E-08 ' 1.3E-08 

.1.4E-08 1.4E-08 
1.7E-08 1.7E-08 
1.7E-08 1.7E-08 
1.5E-08 1.5E-08 
9.7E-09 9.7E-09 

000935 
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D i r e c t i o n  2105 1610 1326 1305 1633 1513 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 
SE 
ES E 

E 
ENE 
NE 

N N E  

3.9E-09 
2.6E-09 
2.5E-09 
2.7E-09 
4.5E-09 
4.9E-09 
2.8E-09 
2.3E-09 
2.7E-09 
5.OE-09 
7.9E-09 
8.3E-09 
1 .OE-08 
1.OE-08 
9.1E-09 
5.8E-09 

5.8E-09 
3.8E-09 
3.7E-09 
3.9E-09 
6.8E-09 
7.4E-09 
4.2E-09 
3.5E-09 
4.OE-09 
7.4E-09 
1.2E-08 
1.2E-08 
1. 5E-08 
1. 5E-08 
1.4E-08 
8.8E-09 

7.6E-09 
5.OE-09 
4.9E-09 
5.2E-09 
.9.OE-09 
1 .OE-08 
5.7E-09 
4.7E-09 
5.2E-09 
9.6E-09 
1.5E-08 
1.6E-08 
2.OE-08 
2. OE- 08 
1.8E-08 
1.2E-08 

7.7E-09 
5.1E-09 
5.OE-09 
5.3E-09 
9.2E-09 
1.OE-08 
5.8E-09 
4.8E-09 
5.3E-09 
9.8E-09 
1.5E-08. 
1.7E-08 
2.OE-08 
2.1E-08 
1.8E-08 
1.2E-08 

5.6E-09 
3.7E-09 
3.6E-09 
3.9E-09 
6.6E-09 
7.3E-09 
4.1E-09 
3.4E-09 
3.9E-09 
7.2E-09 
1.1E-08 
1.2E-08 
1.5E-08 
1.5E-.08 
1.3E-08 
8.6E-09 

6.3E-09 
4.1E-09 
4.OE-09 
4.3E-09 
7.4E-09 
8.2E-09 
4.6E-09 
3.8E-09 
4.3E-09 
8.OE-09 
1.3E-08 
1.4E-08 
1.6E-08 
1.7E-08 
1. 5E-08 
9.6E-09 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  27, 1998 8 :51  am 

F c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mremjyear )  

2.18E-03 

A t  T h i s  L o c a t i o n :  1035 Me te rs  Eas t  N o r t h e a s t  

Source C a t e g o r y : ,  R E M E D I A T I O N  SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  7 1  - Vent  [G2] 

D a t a s e t  Name: 97-ZO26-VENT-GZ 
D a t a s e t  Date:  Apr  27. 1998 8:49 am 

Wind F i l e :  WNDFILES\97STAR.WND 
.! , , 1 .  
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MAXIMALLY EXPOSED I N D I V I D U A L  

S Y N O P S I S  
Page 1 

L o c a t i o n  O f  The I n d i v i d u a l :  1035 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  2.78E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equ iva l  e n t  

(mrern/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THY R O I  D 
ENDOST 
RMNDR 

EFFEC 

6.62E- 06 
7.54E-06 
2.95E-04 
1.65E-02 
6.44E-06 
3.89E-03 
1.69E-04 

2.18E-03 



Apr  27, 1998 8 :51  am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  Source  
#1 #2 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i / y  C i  /y 

U - 234 
U-235. 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 1.00 2.4E-06 2.9E-06 5.3E-06 
Y 1 .00  1.3E-07 1.5E-07 2.8E-07 
Y 1.00 9.3E-08 l . l E - 0 7  2.OE-07 
Y 1.00 2.7E-06 3.2E-06 5.9E-06 
W 1.00 1.7E-09 2.OE-09 3.7E-09 
W 1.00 6.8E-09 8.2E-09 1.5E-08 
Y 1.00 7.2E-08 8 .6E-08 1.6E-07 
Y 1.00 2.3E-07 2.5E-07 4.6E-07 
Y 1.00 l.lE-08 1.4E-08 2.5E-08 
Y 1.00 l . l E - 0 5  1.3E-05 2.3E-05 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i  p i  t a t i  on: 102 cm/y 
M i  x i  ng H e i  g h t :  950 m 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

Source Number: 1 2 

S t a c k  H e i g h t  ( m )  : 4.60 2.00 
Diameter  (m): 0.46 1.67 

I Plume R i s e  
Momentum (m/s ) :  . 2.08E+00 9.31E+00 
( E x i t  Vel o c i  t y  1 

AGRICULTURAL DATA 

Vegetabl  e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  . 0.000 0.000 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

DISTANCES U S E D  FOR M A X I M U M  1 N D I V I . D U A L  ASSESSMENT 

SYNOPSIS 
Page 3 

1035 
2370 

1271 1915 1960 2555 2274 2511 1365 1683 2311 
1433 2333 1409 1681 1774 1730 1962 1990 1615 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non- Radon I n d i v i d u a l  Assessment 
Apr 27, 1998 8 :51  am 

F a c i l i t y :  FERNALD ENVIRONMENTAL. MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 . 

Comments: 1997 NESHAP Demons t ra t i on  
B u i l d i n g  7 1  - Vent [G21 

Da tase t  Name: 97-ZO26-VENT-GZ 
Da tase t  Date: Apr 27, 1998 8:49 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Se l  e c t e d  
I nd i v i  dual 

O r g a n  (rnrern/y> 

SUMMARY 
Page 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

6 .62E-06  
7.54E-06 
2 .95E-04  
1 .65E-02  
6.44E- 06  

. 3 * 8 9 E -  03 
1 .69E-04  

EFFEC 2 .18E-03  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pa thway  

S e l e c t e d  . , 

I n d i v i d u a l  
(mrern/y) 

INGESTION 1 .21  E- 04  
INHALATION 2.06E-03 
A I R  I M M E R S I O N  1.73E- 10 
GROUND SURFACE 1.32E-D6 
INTERNAL 2.18E-03 
EXTERNAL 1 .32E-06  

TOTAL 2.18E-03 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

U-234 
U-235 
U - 236 
U - 238 
R A -  226 
RA-228 
TH - 228 
TH-230 
TH - 232 
TH-234 

TOTAL 

Sel e c t e d  
I n d i v i d u a l  
(m rem/y 1 

9.45E-04 
4.74E-05 
3.47E-05 
9.40E-04 
9.09E- 08 
1.45E- 07 
5.17E-05 
1.52E-04 
1.16E-05 
2.46E-06 

SUMMARY 
Page 2 

2.18E-03 



-. r 

Apr  2 7 ,  1998 8 :51  am 

C A N C E R  R I S K  SUMMARY 

Cancer 

Sel  e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THY R O I  0 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

TOTAL 

Pathway 

2.89E- 10 
1.91E-10 
1.48E-12 
1.68E- 11 
2.69E- 08 
1.12E-11 
2.95E- 11 
1.36E-11 

* 6.50E-12 
3.52E- 10 
7.94E-12 

2.78E - 08 

PATHWAY R I S K  SUMMARY 

I N G E S T I O N  
I NH A LAT I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

Sel  e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

6.44E-10 
2.71E-08 
3.86E-15 
3.04E- 11 
2.78E-08 
3.04E-11 

2.78E-08 

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

Nucl i de 

Se lec ted  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

1.21E-08 
6.22E- 10 
4.46E- 10 
1.22E-08 
1.21E-12 
1.49E-12 

' 1.04E-09 
1.24E-09 
6.55E- 11 
7.79E- 11 

2.78E-08 

SUMMARY 
Page 4 

. .  
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I N D I V I D U A L  EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 5 

D i s t a n c e  ( m )  

D i r e c t i o n  1035 1271 1915 1960 2555 2274 2511 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  

8.3E- 04 
5.5E-04 
5.3E-04 
5.6E-04 
9.8E-04 
1.1E-03 
6.5E-04 
5.2E-04 
5.7E-04 
1.OE-03 
1.6E-03 
1.7E-03 
2.1E-03 
2.2E-03 

~~~-~~ 
:. ..% ....... , .._... . , 
4.2E-04 
4.1E-04 
4.3E-04 
7.5E- 04 
8.4E-04 
4.8E-04 
3.9E-04 
4.4E-04 
8.OE-04 
1.3E-03 
1.3E-03 
1.6E- 03 
1.7E-03 
1.5E-03 
9.8E-04 

3.6E-04 
2.4E-04 
2.3E-04 
... 2.5E-04 ,#:: ..:.:.pfy+ ....................... :.. . ... .. 
: .:.:.:::. .. ...y&$ 

4.5E-04 
2.6E-04 
2.2E-04 
2.5E-04 
4.5E-04 
7.2E-04 

9.2E-04 
9.4E-04 
8.3E- 04 
5.3E-04 

.. . .::1x. .r . . . ., . . , 

7 . 6 E ~  04 

3.4E-04 
2.3E-04 
2.2E-04 
2.4E-04 
4.OE-04 
4.3E-04 
2.5E-04 
2.1E-04 
2.4E-04 
4 .'4E-04 
6.9E-04 
7.3E-04 

9.OE-04 
8.OE-04 
5.1E-04 

@gJ.#$# I. 

. . . ..*.'. x.. ..:.:.:.. .-:.:.. , 

2.3E-04 
1.6E-04 
1.5E-04 
1..6E-04 
2.7E-04 
2.9E-04 
1.7E-04 
1.4E-04 
1.6E-04 
3..OE-04 
4.7E-04 
4.9E- 04 @@p@# 
. . . . t::.. . >. . . -: .::... 
6.1E-04 
5.3E-04 
3.4E-04 

2.8E-04 
1.8E-04 
1.8E-04 
1.9E-04 
3.2E -04  
..... &g@gg 
2.OE-04 
1.7E-04 
1.9E-04 
3.5E-04 
5.6E-04 
5.9E-04 
7.1E-04 
7.2E-04 
6.4E-04 
4.1E-04 

2.4E-04 
1.6E-04 
1.6E-04 
1.7E-04 
2.8E-04 
2.9E-04 
1.7E-04 
1.4E-04 
1.7E-04 

6.1E-04 
6.2E- 04 
5.5E-04 
3.5E-04 

D i s t a n c e  ( m )  

D i  r e c t i  on 1365 1683 2311 2370 1433 2333 1409 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

5.8E-04 
~::$@gq$.$ 
..A:: , , .._ . ..E:! ._....... .. 
3.7E-04 
3.9E-04 
6.8E-04 
7.6E-04 
4.3E-04 
3.6E-04 
4.OE-04 
7.3E-04 
1.2E-03 
1.2E-03 
1.5E-03 
1.5E-03 
1.4E-03 
8.8E- 04 

......................... ~ ................ 4.3E-04 
2.8E-04 
2.8E-04 
3 .OE-04 
5.OE-04 
5.5E-04 
3.1E-04 
2.6E-04 
3.OE-04 
~~~~~,~~~ 5.5E-04 
., ,.,& ........... :".i:.;;; ::... : 
9.2E-04 
1.1E-03 
1.1E-03 
1 .OE-03 
6.5E-04 

2.7E-04 
1.8E-04 
1.8E- 04 
-1.9E-04 
3 . l E - 0 4  
3.4E- 04 
1.9E-04 
1.6E-04 
1.9E- 04 
3.5E-04 
5.4E- 04 
5.8E-04 . . . . . . . . . . . . . . . . . . . . . . ~~~~-~~ 
7.1E-04 
6 . 2 E  -04  
4.OE-04 

: .... 6:c.i ....... . ...... 

2.6E-04 
1.7E-04 
1.7E-04 . 

1.8E-04 
3.OE-04 
3.2E-04 
1.9E-04 
1.6E-04 
1.8E-04 
3.3E-04 
5.2E-04 
5.5E-04 BFFpqg .. .. 

6.8E-04 
6.OE-04 
3.9E-04 

.... ..,.. ... ,.....,.. . ......... .'. ......., 

..__. ~,.:::,.',:~~,,:.:.:. 

5.4E-04 ' . . . . ..\ . , . . . . . . .... , , @#&jJ& .... I.. . . . . .?. :... . . 
3.5E- 04 
3.7E -04  
6.3E-04 
7.OE-04. 
4.OE-04 
3.3E-04 
3.7E-04 
6.8E-04 
l . l E - 0 3  
1.1E-03 
1.4E-03 
1.4E-03 
1.3E-03 
8.2E-04 

2.7E-04 
1.8E-04 
1.8E-04 
1.9E-04 
3.1E-04 
g:;!3E@g. ....*. ::......ti:..:: .... 
1.9E-04 

,............... ................. ......... 

1.6E-04 
1.8E-04 
3.4E-04 
5.3E-04 
5.7E-04 
6.9E-04 
7.OE-04 
6.1E-04 
4.OE-04 

5.5E-04 
3.7E-04 
3.6E -04  

6.5E-04 
~~~~~~ . ri. 
. . . . . . . . . . . . . . . . . . . . . . 

7.2E-04 
4.1E-04 
3.4E-04 
3.8E-04 
7.OE-04 
l . l E - 0 3  
1.2E-03 
1.4E-03 
1.5E-03 
1.3E-03 
8.4E-04 



I 

Apr  27, 1998 8 :51  am 

INOIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page, 6 

D i s t a n c e  (m) I 
D i  r e c t i  on 1681 1774 1730 1962 1990 1615 I 

a 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

s 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

4.3E-04 
2.9E-04 %@p?D$; 
3.OE-04 
5.OE-04 
5.5E-04 
3.2E-04 
2.6E-04 
3.OE-04 
5 .5E-04,  
8 .7E-04 
9.2E-04 
l . l E - 0 3  
1.1E-03 
1.OE703 
6.5E-04 

.............................. .: ..... 

........ ' 3  ............. -:...: ......... 

4.OE-04 
.............. 2.6E-04 :... ..... 

2 .7E-04 
4.7E-04 
5.1E-04 
2.9E-04 
2.4E- 04 
2.8E- 04 
5 . l E - 0 4  
8.OE-04 
8.5E-04 
1.OE-03 
1. O E -  03 
9.3E-04 
6.OE-04 

...... ....... gE::g@$ &.: .,.,, :,,,;.::-;.:,,> :.,: 

4 .1E-04 
2.7E-04 
;@;;!EE!og 

2.8E-04 
4.8E-04 
5 :3E- 04 
3.OE-04 
2.5E-04 
2.9E-04 
5.3E- 04 
8.3E-04 
8.8E-04 
1.1E-03 
1.1E-03 
9.6E-04 
6.2E-04 

............................ '.:A ....... 
: ... x.:.. ..... .7. :_. .. ...................... 

3 .4E-04 3 .4E-04 
2.3E'-04 2.2E-04 
2.2E-04 2.2E-04 
2.4E-04 2.3E-04 
4.OE-04 3.9E-04 

2.4E-04 2.3E-04 
4.4E-04 4.3E-04 
6.9E-04 6 .7E-04 
7.3E-04 7.2E-04 
8.9E-04 8.7E-04 
9.OE-04 8.8E-04 
8.OE-04 7.8E-04 
5.1E-04 5.OE-04 

4.5E-04 
3.OE-04 
3.OE-04 
3 .1E-04 
5.3E- 04 
5.9E-04 ' 

3 .4E-04 
2 .8E-04 
3 .1E-04 
5 .8E-04 
9 .2E-04 
9.7E-04 
1 .2E-03 
: . ~ .  1 .2E-03 ......... :.,:, ..... 

6 .9E-04 
.: ' ,:::qg";@ 
; .... 2.5; .... :: ..... s::c., . : ..... : 

. L .  



Apr 27, 1998 8 :51  am 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 7 

D i s t a n c e  ( i n )  

D i  r e c t i  on 1035 1271  1915 1960 2555 2274 2511 

N l . l E - 0 8  
NNW 6.9E-09 

NW 6.7E-09 
WNW 7.1E-09 

W 1 .2E-08 
wsw 1 .4E-08 

' sw 8 .2E-09 
ssw 6.6E-09 

S 7 .2E-09 
SSE 1 .3E-08 

S E  2.OE-08 
ESE 2.2E- 08  

E 2 .7E-08 
ENE 2.8E-08 

NE 2 .5E-08 
NNE 1.6E - 08 

8.OE-09 
5.3E-09 
5 .1E-09 
5.4E-09 
9 S E - 0 9  

6.OE-09 
4.9E-09 
5.5E-09 
1.OE-08 
1.6E-08 
1.7E-08 
2.1E-08 
2 .1E-08 
1.9E-08 
1.2E-08 

1.1E208 

4.4E-09 
2.9E-09 
2.9E-09 
3.OE-09 
5.2E-09 
5.6E-09 
3.2E-09 
2.6E-09 
3.OE-09 
5.7E-09 
9.OE-09 
9.6E-09 
1.2E-08 
1.2E-08 
1.OE-08 
6.7E-09 

4.3E-09 
2.8E-09 
2.8E-09 
2.9E-09 
5;OE-09 
5.4E-09 
3.1E-09 
2.6E-09 
2.9E-09 
5.5E-09 
e8.7E-09 
9.3E-09 
1.1E-08 
1.1E-08 
1.OE-08 
6.5E-09 

2.9E-09 3.4E-09 2.9E-09 
1 .9E-09 2.3E-09 1.9E-09 
1 .9E-09 2.2E-09 1.9E-09 
2.OE-09 2.4E-09 2.OE-09 
3.3E-09 4.OE-09 3.4E-09 
3.6E-09 4.3E-09 3.7E-09 
2.OE-09 2.4E-09 2.1E-09 
1.7E-'09 2.OE-09 1.7E-09 
2.OE-09 2.3E-09 2.OE-09 
3 .7E-09 4.4E-09 3.8E-09 
5.8E-09 7.OE-09 6.OE-09 
6.2E-09 7.4E-09 6.4E-09 . 
7.5E-09 9.OE-09 7.7E-09 
7.6E-09 9.1E-09 7.8E-09 
6.7E-09 8.OE-09 6.9E-09 
4.3E-09 5.1E-09 4.4E-09 

D i s t a n c e  ( m )  

D i  r e c t i  on 1365 1683 * 2311 2370 1433 2333 1409 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

7.2E-09 
4.8E-09 
4.6E-09 
4.9E-09 
8 .6E-09 
9.6E-09 
5.4E-09 
4.4E-09 
5.OE-09 
9 .2E-09 
1 .5E-08 
1 .6E-08 
1.9E-08 
1.9E-08 
1.7E-08 
1 .1E-08 

5.4E-09 
3.5E-09 
3.5E-09 
3.7E-09 
6.3E-09 
6 .9E-09 
3.9E-09 
3.2E-09 
3.7E-09 
6.9E-09 
1.1E-08 
1.2E-08 
1.4E-08 
1.4E-08 
1.3E-08 
8 .2E-09 

3.3E-09 
2.2E-09 
2.2E-09 
2.3E-09 
3.9E-09 
4.2E-09 
2.4E-09 
2.OE-09 
2.3E-09 
4.3E-09 
6.8E-09 
7.2E-09 
8.8E-09 
8.9E-09 
7.9E-09 
5.  OE- 09 

3.2E-09 
2.1E-09 
2.1E-09 
2.2E-09 
3.7E-09 
4.OE-09 
2.3E-09.  
1.9E-09 
2.2E-09 
4.1E-09 
6.6E-09 
7.OE-09 
8.4E-09 
8 .6E-09 
7.6E-09 
4.8E-09 

6.8E-09 
4.5E-09 
4.3E-09 
4.6E-09 
8.OE-09 
8.9E-09 
5.OE-09 
4.1E-09 
4.6E-09 
8.6E-09 
1.4E-08 
1. 5E-08 
1 .8E-08 
1 .8E-08 
1 .6E-08 
1.OE-08 

3.3E-09 
2.2E-09 
2.1E-09 
2.3E-09 
3.8E-09 
4.3E-09 
2.3E-09 
1.9E-09 
2.3E-09 
4.2E-09 
6.7E-09 ' 

7.1E-09 
8.6E-09 
8.8E-09 
7.7E-09 
4.9E-09 

6.9E-09 
4.6E-09 
4.4E-09 
4.7E-09 
8.2E-09 
9.1E-09 
5.2E-09 
4.2E-09 
4.8E-09 
8.8E-09 
1.4E-08 
1.5E-08 
1.8E-08 
1.8E-08 
1.6E-08 
1.1E-08 



Apr 27,  1998 8 :51  am 

INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 8 

D is tance  ( m >  

D i  r e c t i  on 1681 1774 1730 1962 1990 1615 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

5.4E 109 
3.5E-09 
3.5E-09 
3.7E-09 
6.3E-09 
6 .9E-09 
3.9E-09 
3.2E-09 
3.7E-09 
6.9E-09 
1 .1E-08 
1.2E-08 
1.4E-08 
1 .4E-08 
1.3E-08 
8.2E-09 

5.OE-09 
3.3E-09 
3.2E-09 
3.4E-09 
5.8E-09 
6.4E-09 
3.6E-09 
3 .OE-09 
3.4E-09 
6.4E-09 
1 .OE-08 
1.1E-08 
1.3E-08 
1 .3E-08 
1 .2E-08 
7.6E-09 

5.2E-09 
3.4E-09 
3.3E-09 
3.5E-09 
6.1E-09 
6.6E- 09 
3.7E-09 
3.1E-09 
3.5E-09 
6.6E-09 
1 .1E-08 
I. 1E-08 
1.4E-08 
1.4E-08 
1.2E-08 
7.9E-09 

4.3E-09 
2.8E-09 
2.8E-09 
2.9.E- 09 
5.OE-09 
5.4E-09 
3.1E-09 
2.5E-09 
2.9E-09 
5.5E-09 
8.7E-09 
9.2E-09 
l . l E - 0 8  
1.1E-08 
1 .OE-08 
6.5E-09 

4.2E-09 
2.7E-09 
2.7E-09 
2.9E-09 ' 

4 .9E-09 
5.3E-09 
3.OE-09 
2.5E-09 
2.9E-09 
5.4E-09 
8.5E-09 
9.OE-09 
l . l E - 0 8  
1.1ET08 
9 .8E-09 .  
6.3E-09 

5.7E-09 
3.8E-09 
3.7E-09 
3 . 9 E - 0 9 .  
6.7E-09 
7.4E-09 
4.2E-09 . 
3.4E-09 
3.9E-09 
7.3E-09 
1.2E-08 
1 .2E-08 
1.5E-08 
1.5E-08 
1 .3E-08 
8.7E-09 



B 4 1 8  
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V e r s i o n  ' 1  . O O  

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
May 8 ,  1998 2:23 pm 

a F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

1.35E-03 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

A t  T h i s  L o c a t i o n :  . 931 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source  Type: S t a c k  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
B u i l d i n g  78 Vents  CG13 

D a t a s e t  Name: 97-ZO30-VENT-Gl 
D a t a s e t  Date :  May 8 ,  1998 2 :21  pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 



May 8 ,  1998 2:23 pm S Y N O P S I S  
Page 1 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  931 Me te rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  1.74E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

( m rem/y 1 

2.86E-06 
3.24E-06 

R MAR 1.53E-04 
LUNGS 1.04E-02 
THYROID 2.80E-06 
ENDOST 2.00E-03 
RMNDR 7 . l l E - 0 5  

GONADS 
BREAST 

EFFEC 1.35E- 03 



May 8, 1998 

Nucl  i d e  C1 a s s  

U - 234 Y 
U-235 Y 
U-236 Y 
U - 238 Y 
RA - 226 W 
RA-228 W 
TH - 228 Y 
TH-230 Y 
TH - 232 Y 
TH-234 Y 

2:23 pm S Y N O P S I S  
Page 2 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S o u r c e  
#1 TOTAL 

S i z e  C i /y  C i  /y 

0.30 2.6E-06 
1.00 1 .4E-07 
1.00 1.OE-07 
0.30 2.9E-06 
0.30 1 .9E-09 
0.30 7.5E-09 
0.30 7.9E-08 
0.30 2.3E-07 
0.30 1.3E-08 
0.30 1 .2E-05 

2.6E-06 
1.4E-07 
1.OE-07 
2.9E-06 
1.9E-09 
7.5E-09 
7.9E-08 
2.3E-07 
1.3E-08 
1.2E-05 

SITE INFORMATION 

, T e m p e r a t u r e :  11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 



May 8, 1998 2:23 pm 

SOURCE I N F O R M A T I O N  

Source Number: 1 

Stack,  H e i g h t  ( m l  : 2.00 
Diameter ( m ) :  0 .47 

Plume R i s e  
Momentum (m/s): 2.56E+01 
( Ex i  t V e l  o c i  t y  1 

A G R  I CU LTU RA L DATA 

Vegetabl e M i l  k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment A r e a :  0.300 0.601 0.558 

F r a c t i o n  Imported: . 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

DISTANCES 'USED F O R  M A X I M U M  I N D I V I D U A L  ASSESSMENT 

S Y N O P S I S  
Page 3 

9 3 1  960 1953 1774 1573 1519 1640 1691 1722 1837 
1824 1772 1604 1575 2052 1469 994 948 1162 1151 
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I 

C A P 8 8 -  P C  

Ve rs ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N ' D  R I S K  E Q U I V A L E N T  S U M M A R ' I E S  

Non- Radon I n d i v i d u a l  Assessment 
May 8, 1998 2:23 prn 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source Category:  REMEDIATION SITE 
Source Type: S tack  

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
CG11 B u i l d i n g  78 Vents 

\ 

Da tase t  Name: 97-2030-VENT-G1 
Da tase t  Date:  May 8; 1998 2 : 2 1  pm 

Wind F i l e :  WNDFILES\97STAR.WND 



. .  
Ma.y 8, 1998 2:23 prn 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I n d i v i d u a l  

(mrern/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.86E-06 
3.24E-06 
1.53E-04 
1.04E-02 
2.80E-06 
2.00E-03 
7 .  N E - 0 5  

EFFEC 1.35E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(rn rem/y 1 

INGESTION 
INHALATION . 

A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

5.03E- 05 
1.30E-03 
6.41E- 11 

1.35E-03 
5.38E-07 

5.3 8 E -. 0 7 

1.35E-03 

SUMMARY 
Page 1 



May 8 .  1998 2:23 pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY ' 

Nuc l  ide 

Selected 
Individual 

(mrem/y 1 

U-234 
U-235 
U - 236 
U - 238 
RA-226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH-234 

TOTAL 

5.93E-04 
1.78E-05 
1.30E-05 
5.90E-04 
4.53E- 08  
6.70E-08 
3.29E-05 

. 9.43E-05 
7.32E-06 
1.17E-06 

1.35E-03 

SUMMARY 
Page 2 



May 8, 1998  2:23 pm 

C A N C E R  RISK SUMMARY 

C a n c e r  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
URINARY 
OTHER 

TOTAL 

1 .45E-10  
9 . 6 1 E - 1 1  
6.33E-13 
7.08E-12 
1 .70E-08  
4.76E-12 
1.22E- 11 
6.53E- 12 
2 .79E-12  
1.47E- 10 
3.42E- 12 

1 .74E-08  

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pa thway  F a t a l  Cancer  R i s k  

SUMMARY . 

Page' 3 

INGESTION 2.67E-10 
I NHA LATI  ON 1.71E-08 
A I R  I M M E R S I O N  1.43E-15 
GROUND SURFACE 1.24E- 11 
INTERNAL 1 .74E-08  
EXTERNAL 1.24E- 11 

TOTAL 1 .74E-08  



May 8 ,  1998 2:23 pm 

N u c l  i d e  

'1 410 

SUMMARY 
Page 4 

NUCLIDE R I S K  SUMMARY 

U - 234 
.U-235 . 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

7.7.3E-09 
2.33E-10 
1.66E-10 
7.75E-09 
7.07E-13 
7.67E- 13 
6.64E - 10 
7.91E- 10 
4 .17E-11 
4.55E- 11 

1.74E-08 



May 8 ,  1998 2:23 pm 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 5 

D is tance  ( m )  

D i  r e c t i  on 93 1 960 1953 1774 1573 1519 1640 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

. 5.3E-04 . . . . . , .. . . . . . . . . . . . . . ;@%gigg@$ 
3.2E-04 
3.OE-04 
6.4E- 04 
9 .7E-04 
5.4E- 04 
4.OE-04 
3.7E-04 
5.1E-04 
7.1E-04 
7.9E-04 
1 .1E-03 

1.3E-03 
9.4E-04 

. . . . . . . . . . . . . . . . . . . . , 
.__ ..:3.. , , I... ...,.. , 

1 .4E-03 

5 .1  E'- 04 
%$,:&y;@#. . . . ..*:: :..:, . ,? :: .....,. 
3 .1E-04 
2.9E-04 
6.2E-04 
9 .3E-04 
5.1E-04 
3 .8E-04 
3 S E - 0 4  
4.9E-04 
6.9E-04 
7.5E-04 
1 .1E-03 
1.3E-03 
1.2E-03 
8.9E-04 

.......... i... ..... I..,........ ........ 2.OE-04 
.... ,gy2.. 1.4E-04 . . . . ............ 

1 .2E-04 
2.2E-04 
3.1E-04 
1.7E-04 
1.3E-04 
1.3E-04 
2.OE-04 
2.7E-04 
2.9E-04 
4.3E-04 
5.2E-04 
4.7E-04 
3.2E-04 

> ,::.@gj% 
,.,. ::;7i ...,.......... 1:: .__.. ~ .,., 

2.3E- 04 
1.5E-04 
... 1 .5E-  . . . . . . . . . . 04 

2.6E-04 
3.6E-04 
1.9E-04 
1.5E-04 
1.5E-04 
2.2E-04 
3.1E-04 
3.3E-04 
4.9E- 04 
5.9E-04 
5.4E-04 
3 .7E-04 

~~~~~-~~ 
._._ 7. ... .... . 

2 .7E-04 
1 .8E-04 
1 .7E-04 

.1 .6E-04 ~~~~~~~~ 

4 .3E-04 
2.3E-04 
1.8E-04 
1.8E-04 
2.6E-04 
3.6E-04 
3.9E-04 
5.7E-04 
7.OE-04 
6.4E-04 
4.4E-04 

. .... cc.. . ...- .A,. 

2.8E-04 
1.9E-04 
1.8E-04 
1.7E-04 
3.2E- 04 gp: ............ :.:.:.y i... 

, ..... ,&&&g$~ 
2.5E-04 
1.9E-04 
1.9E-04 
2.7E-04 
3 .8E-04 
4.1E-04 
6. O E -  04 
7.3E- 04 
6.7E-04 
4.6E -04  

2.5E-04 
'1 .7E-04 
1.6E-04 
1 .5E-04 
2 .9E-04 
4.OE-04 . ....._.,. ....... z:;p@& 8%:: ...._. :.:2:.. ,.: .:.,.: 
1 .7E-04 
1 .7E-04 
2 .5E-04 
3 .5E-04 
3.7E-04 
5.4E- 04 
6.6E-04 
6.OE-04 
4.1E-04 

. . . ....,.. ..:. . .../.......... ... .. 

D i s tance  (m) 

D i r e c t i o n  1691 1 7 2 2 .  18.37 1824 1772 1604 1575 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
.NNE 

2 .4E-04 
1.7E-04 
1 .AE-04 
1.4E-04 
2 .7E-04 
:F-.:....:.:.;.: 3 .9E-04 ............ 
. .... ..:.pp:pq 
1.6E-04 
1.6E-04 
2.4E-04 
3.3E-04 
3.5E-04 
5.2E-04 
6.3E-04 
5.8E-04 
4.OE-04 

: ...... .., *... .,.... ::- .,\ :> .... ::::::: ...., :.:...: 

2.4E-04 
1.6E-04, 
1 .5E-04 
1 .4E-04 
2.7E-04 
3 .7E-04 

1.6E-04 

. p@@$:!Ba . . .  

... ,. :-;: ... .. i.,.:.::-;..::.:::...: 

1.6E-04 
2.3E-04 
3.2E-04 
3.4E-04 
5.1E-04 
6.2E-04 
5 .6E-04.  
3.9E-04 

2.2E- 04 
1 ..5E-04 
1.4E-04 
1.3E-04 
2.4E-04 
3.4E-04 
:~~~~~~ 1.8E-04 

1 .4E-04 
2.1E-04 
3.OE-04 
3.2E-04 
4.7E-04 
5.6E-04 
5.1E-04 
3 .5E-04 

_. . A , .  -. : ..... ::*.:.: ;.:; , ,:::2:, ,.>> ,.,. 

2.2E-04 
1.. 5E-04 
1.4E-04 
1.3E- 04 
2.5E-04 
3.4E-04 
. . 1 .9E-04 . . . . . ..:.:g..yj$ . . . . . . . . . 

;$&;,:,,;,., ;->,.:.,::<.,, 
1 .5E-04 
2.2E-04 
3. O E -  04 
3. .2€-04.  
4.7E-04 

5.2E-04 
3.5E -04  

5 . ~ 0 4  

2.3E-04 
1.5E-04 
1.5E-04 
1.4E-04 
2.6E- 04 
3.6E-04 
1.9E-04 ..,.,......... . . . . . . . . . . ......_ . ~~~-~~~ 
: , ?b.i.: \.... . . . , . . , 
1 .5E-04 
2.2E-04 
3.1E-04 
3.3E-04 
4.9E-04 
5.9E-04 
5.4E-04 
3.7E-04 

2.6E-04 
1.8E-04 

1. 5E-04 
3.OE-04 
4.2E-04 
2.3E- 04 

1.6E-04 

. 1 .7E-04 . . . . . . . . . . . . . . . . . . . . . 
~ * ~ ~ - : ~ ~  

2.6E- 04 
. . i.. . . . . . ... _...... ......... 

3 .6E-04 
3 ..8E-04 
5.6E-04 
6.8E- 04 
6.2E-04 
4.3E - 04 

2 .7E-04 
1.8E-04 
1.7E- 04  
1.6E-04 
3.OE-04 
4 .3E-04 
2.3E-04 
:,.......,.,._. 1 .8E-04 . . . ..................... .$p@!::::V* 
j: , ,.&. : ,._ ...I-:> :. .:.:...: 
2 .6E-04 . 

3 .6E-04 
3.9E-04 
5.7E-04 
7.OE-04 
6.4E-04 
4.4E-04 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnremjy) 
(A1 1 Rad ionuc l i des  and Pathways) 

D is tance  ( m )  

D i r e c t i o n  2052 1469 994 948 1162 1151 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

1.9E-04 
1.3E-04 
1.2E-04 
1.1E-04 
2.. 1E-04 
2.9E-04 
1.5E-04 
1.2E-04 ~~~~-~~ : ..: 
. . . . . . . . . . . . . . . . . . . 
1.9E-04 
2.6E-04 
2.7E -04  
4. OE- 04 
4.9E-04 
4.4E- 04 
3.OE-04 

-2.9E-04 
2.OE-04 
1.8E-04 
1.7E-04 
3.4E-04 
4.8E-04 
2.6E-04 
2.OE-04 
,. 2 .  . . . . .............................. O E -  04 8.p:%&jjfJg A.: ' 

4.OE-04 
4.3E-04 
6.3E-04 
7.6E-04 
7.OE-04 
4.9E- 04 

......... .....__.... ..._ 

4.9E-04 
3.3E-04 
2.9E-04 
2.8E-04 
5.9E.-04 
8.8E-04 
4.8E- 04 
3.6E- 04 
3.4E-04 
4.7E-04 

7.2E-04 
1.OE-03 
1.2E-03 
1.2E-03 
8.5E-04 

~~~~~~~~ 

.....:. :.7: ..... : ...,.... :: ... : ......,., 

5.2E-04 
3.6E-04 
3.1E-04 
3.OE-04 . 
6.3E- 04 
9.5E-04 
5.3E-04 
3.8E-04 
3.6E-04 
5.OE-0'4' 

i: _. : ~ :  ~., :~...;::~~..:..::::..: 
7.7E-04 
1.1E-03 
1.3E-03 
1.3E-03 
9.1E-04 

:~~~~~~~~ 

4.OE-04 
2'; 7E-04 
2.5E-04 
2.3E-04 
4.7E-04 
6.9E-04 

2.8E-04 

3.9E-04 
5.4E-04 

,~,.,,, . 8.5E-04 . . . . . . . . . . ...... . . 

6.8E-04 

3 . 8 ~ - 0 4  

2.7E-04 

5 . 8 ~ - 0 4  

j: ,~~~~~~: : : : : ' ' . ' " ' ' "  
i. ,:<e::. , , , ;::+@$ 
9.6E-04 

4.OE-04 
2.8E-04 

' 2.5E- 04 
2.3E- 04 
4.8E-04 
7.. OE-04 
3.8E- 04 
2.9E-04 
2.8E-04 
3.9E-04 
5.5E-04 
5.9E-04 
8.6E-04 
1.OE-03 
9 .  7E.-04 vyv@4 

,..:.:.. . .... *. . ._ , ..t:::, .. ::. .. ..::.:.:.. ..:.:.,. 
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' INDIVIDUAL LIFETIME RISK (dea ths )  
(All Rad ionuc l i des  and Pathways) 

D i s t a n c e  ( m )  

D i  r e c t i  on 931 960 1953 1774 1573 1.519 1640 

N 6.8E-09 
NNW 4.7E-09 
NW 4.1E-09 

WNW 3.9E-09 
W 8.3E-09 

wsw 1.3E-08 
sw 7.OE-09 
ssw 5.1E-09 
S 4.7E-09 

SSE 6.5E-09 
SE 9.2E-09 

ESE 1 .'OE-08 
E 1. 5E-.08 

ENE 1.7E-08 
NE 1.7E-08 

NNE  1.2E-08 

6.6E-09 
4: 5E-09 
3.9E-09 
3.7E-09 
7.9E-09 
1.2E-08 
6.6E-09 
4.8E-09 
4.5E-09 
6.3E-09 
8.8E-09 
9.7E-09 
1.4E-08 
1.7E-08 
1.6E-08 
1.2E.08 

2.5E-09 
1.7E-09 
1.6E-09 
1.5E-09 
2.8E-09 
3.9E-09 
2.1E-09 
1.6E-09 
1.7E-09 
2.5E-09 
3.5E-09 
3.7E-09 
5.5E-09 
6.7E-09 
6.OE-09 
4.1E-09 

2.9E-09 
2.OE-09 
1.8E-09 
1.7E-09 
3.3E-09 
4.6E-09 
2.5E-09 
1.9E-09 
1.9E-09 
2.8E -09 
4.OE-09 
4.2E-09 
6.3E-09 
7.6E-09 
6.9E-09 
4.7E-09 

3.4E-09 
2.3E-09 
2.1E-09 
2.OE-09 
3.9E-09 
5.5E-09 
3.OE-09 
2.3E-09 
2.3E-09 
3.3E-09 
4.7E-09 
5.OE-09 
7.4E-0.9 
9.OE-09 
8.2E-09 
5.7509 

3.6E-09 
2.4E-09 
2.2E-09 
2.1E-09 
4.1E-09 
5.9E-09 
3.1E-09 
2.4E-09 
2.4E- 09 
3.5E-09 
4.9E-09 
5.2E-09 
7.7E-09 
9.4E-09 
8.6E-09 
5.9E-09 

3.2E-09 
2.2E-09 
2.OE-09 
1.9E-09 
3.7E-09 
5.2E-09 
2.8E-09 
2.1E-09 
2.1E-09 
3.2E-09 
4.4E-09 
4.7E-09 
7.OE-09 
8.5E-09 
7.7E-09 
5.3E-09 

D i s t a n c e  (m) 

D i r e c t i o n  1691 1722 1837 1824 1772 1604 1575 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 

S 
SSE 
SE 
ESE 

E 
ENE 
N E  

NNE 

3.lE-09 3.OE-09 
2.1E-09 2.OE-09 
1.9E-09 1.9E-09 
1.8E-09 1.8E-09 
3.5E-09 3.4E-09 
4.9E-09 4.8E-09 
2.6E-09 2.6E-09 
2.OE-09 2.OE-09 
2.OE-09 2.OE-09 
3.OE-09 3.OE-09 
4.2E-09 4.1E-09 
4.5E-09 4.4E-09 
6.7E-09 6.5E-09 
8.1E-09 7.9E-09 
7.4E-09 7.2E-09 
5.1E-09 4.9E-09 

2.7E-09 2.8E-09 
1.9E-09 1.9E-09 
1.7E-09 1.8E-09 
1.6E-09 1.6E'09 
3.1E-09 3.1E-09 
4.3E-09 A.4E-09 
2.3E-09 2.3E-09 
1.8E-09 1.8E-09 
1.8E-09 1.8E-09 
2.7E-09 2.7E-09 
3.8E-09 3.8E-09 
4.OE-09 4.1E-09 
6.OE-09 6.OE-09 
7,2E-09 7.3E-09 
6.6E-09 6.6E-09 
4.5E-09 4.5E-09 

2.9E-09 
2.OE-09 
1.8E-09 
1.7E-09 
3.3E-09 
4.6E-09 
2.5E-09 
1.9E-09 
1.9E-09 
2.8E-09 
4.OE-09 
4.2E-09 
6.3E-09 
7.6E-09 
6..9E-09 
4.7E-09 

3.3E-09 3.4E-09 
2.2E-09 2.3E-09 
2.l.E-09 2.1E-09 
1.9E-09 2.OE-09 
3.8E-09 3.9E-09 
5.4E-09 5.5E-09 
2.9E-09 3.OE-09 
2.2E-09 2.3E-09 
2.2E-09 2.3E-09 
3.3E-09 3.3E-09 
4.5E-09 4.7E-09 
4.8E-09 5.OE-09 
7.2E-09 7.4E-09 
8.7E-09 8.9E-09 
8.OE-09 8.2E-09 
5.5E-09 5.6E-09 
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INDIVIDUAL LIFETIME R I S K  (dea ths )  
(A1 1 Radionucl  i d e s  and Pathways) 

SUMMARY 
Page 8 

D is tance  ( m )  

D i r e c t i o n  2052 1469 994 948 1162 1151 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

2.3E-09 
1.6E-09 
1. 5E-09 
1.4E-09 
2.6E-09 
3.6E-09 
1 .9E-09 
1.5E-09 
1.5E-09 
2.3E-09 
3.3E-09 
3.5E-09 
5.2E-09 
6.2E-09 
5.6E-09 
3.8E-09 

3.7E-09 
2.5E-09 
2.3E-09 
2.2E-09 
4.3E-09 
6.2E-09 
3.3E-09 
2.5E-09 
2.5E-09 
3.7E-09 
5.1E-09 
5 ;  5E-09 
8.1E-09 
9.8E-09 
9.OE-09 
6.3E-09 

6.3E- 09 
4.3E-09 
3.8E-09 
3.6E-09 
7.5E-09 
1.1E-08 
6.2E-09 
4.6E-09 
4.3E- 09 
6.OE-09 
8.4E-09 
9.2E-09 
1.3E-08 
1 .6E-08 
1.5E-08 
1.1E-08 

6.7E-09 5.1E-09 
4.6E-09 3.5E-09 
4.OE-09 3.1E-09 
3.8E-09 2.9E-09 
8.1E-09 6.1E-09 
1.2E-08 8.9E-09 
6.8E-09 4.9E-09 
4.9E-09. 3.6E-09 
4.6E-09 3.5E-09 
6.4E-09 5.OE-09 
9.OE-09 6.9E-09 
9.9E-09 7.5E-09 
1.4E-08 l . l E - 0 8  
1.7E-08 1.3E-08 
1.6E-08 1.2E-08 
1.2E-08 8.8E-09 

5.2E-09 
3.5E-09 
3.2E-09 
3.OE-09 
6.1E-09 
9.OE-09 
4.9E-09 
3.7E-09 ' 

3 .5E-09 
5.OE-09 
7.OE-09 
7.6E-09 
1.1E-08 
1 .3E-08 
1 .3E-08 
8 .9E-09 



F a c i l i t y :  
A d d r e s s :  

C i t y :  
S t a t e :  
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  . 

Non-Radon I n d i v i d u a l  Assessment  
May 8 ,  1998 2:24 pm 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
P.O. BOX 398704 
7400 WILLEY ROAD 
CINCINNATI 
OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year)  

1 .54E-03 

A t  T h i s  L o c a t i o n :  833 M e t e r s  E a s t  N o r t h e a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  S t a c k  

E m i s s i o n  Year.: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
B u i l d i n g  78 Vents  CG21 

D a t a s e t  Name: 97-ZO30-VENT-GZ 
D a t a s e t  Date :  May 8 ,  1998 2:22 pm 

Wind F i l e :  WNDFILES\97STAR.WND 
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MAXIMALLY ,EXPOSED I NO1 V I  DUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 833 Mete rs  Eas t  N o r t h e a s t  
L i f e t i m e  F a t a l  Cancer R isk :  1.99E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  v a l e n t  

Organ ( mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

3.17E-06 
3.60E-06 
1,. 72E-04 
1.19E-02 
3.09E-06 
2.24E-03 
7.77E-05 

1.54E-03 



May 8 ,  1998 2:24 pm 

Nucl  i de 

u - 234 
u -235  

' U-236 
U-238 
RA-226 
RA - 228 
TH - 228 

' TH-230 
TH - 232 
TH - 234 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

C l a s s  S i z e  
-- 

Y 0.30 
Y 1.00 
Y 1.00 
Y 0.30 
W 0.30 
W 0.30 
Y 0.30 
Y 0.30 
Y 0.30 
Y 0.30 

Source  
#1 TOTAL 

C i  /y C i  /y 

2.6E-06 2.6E-06 
1.4E-07 1.4E-07 
1.OE-07 1.OE-07 
2.9E-06 2.9E-06 
1.9E-09 1.9E-09 
7.5E-09 7.5E-09 
7.9E-08 7.9E-08 
2.3E-07 2.3E-07 
1.3E-08 ' 1.3E-08 
1.2E-05 1.2E-05 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
Page 2 



May 8 ,  1998 2:24 pm 

Source Number: 1 

SOURCE I N F O R M A T I O N  

S tack  H e i g h t  ( m ) :  2.00 
Diameter  ( m ) :  0.47 

S Y  NOPS I s 
Page 3 

Plume R i s e  
Momentum ( m / s ) :  2.56E+01 
( E x i t  Vel o c i  t y  1 

AGRICULTURAL DATA 

Vegetabl e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 
. .  

Food A r r a y s  were n o t  generated f o r  t h i s  run.  
D e f a u l t  Values used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

833 1335 2386 1 5 1 1  2064 2765 2292 1456 1499 1825 
1883 1534 2824 1794 1961 2056 2022 2408 2439 1278 



C A P 8 8 - P C  

V e r s i o n  I. 00' 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
May 8 ,  1998 2:24 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: S t a c k  

E m i s s i o n  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
. B u i l d i n g  78 Vents  [G21 

\ 

D a t a s e t  Name: 97-ZO30-VENT-GZ 
D a t a s e t  Date :  May 8 ,  1998 2:22 pm 

Wind F i  1 e: WNDFI LES\97STAR. WND 

B 41 
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ORGAN DOSE EQUIVALENT SUMMARY 

Sel e c t e d  
I n d i v i d u a l  

Organ ' (mrem/y) 

GONADS 3.17E-06 
BREAST 3.60E-06 
R M A R  
LUNGS 
T H Y R O I D  
ENDOST 
RMNDR 

EFFEC 

1.72E-04 
1.19E-02 
3.09E-06 
2.24E-03 
7.77E-05 

1.54E-03 

SUMMARY 
Page 1 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

P a t h w a y  (mrem/y) 

INGESTION 5.47E-05 
I NHA LATI ON 1.48E-03 
A I R  I M M E R S I O N  7.32E-11 
GROUND SURFACE 6 . l l E - 0 7  
INTERNAL 1.54E-03 
EXTERNAL 6 . l l E - 0 7  

TOTAL 1.54E-03 



SUMMARY 
Page 2 

NUCLIDE EFFECTIVE DOSE EQUIVALENT S U M M A R Y .  

Nucl  i d e  

Sel e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

6.76E-04 
2.02E-05 
1.48E-05 
6.72E-04 
5.06 E -  08 
7.43E- 08 
3 .75E-05 
1.08E-04 
8.36E-06 
1.30E-06 

TOTAL 1.54E-03 
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Cancer 

C A N C E R  R I S K  SUMMARY 

LEUKEMIA 
BONE 
THY RO I D 
BREAST * '  

LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  
~~ 

1.63E-10 
1.08E- 10 
7.04E- 13 
7.92E- 12 
1.94E-08 . 
5.28E- 12 
1.35E- 11 
7.33E- 12 
3.10E- 12 
1.61E-10 
3 . 7 9 E'-.l2 

1.99E- 08 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 2.90E- 10 
INHALATION 1.96E-08. 
A I R  I M M E R S I O N  1.63E- 15 
GROUND SURFACE 1.41E-11 
INTERNAL 1.99E-08 
EXTE RNA L 1 . 4 l E - 1 1  

TOTAL 1.99E-08 

SUMMARY 
Page' 3 

- -  
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Nucl i d e  

NUCLIDE RISK SUMMARY 

Sel’ected I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
U-235 . 
U-236 
U-238 
RA - 226 
RA-228 
TH- 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

8.81E-09 
2.65E- 10 
1.90E- 10 
8.84E- 09 
8.02E-13 
8.60E- 13 
7.58E- 10 
9.02E- 10 
4.76E- 11 
5.17E- 11 

1.99E-08 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l  i d e s  and Pathways)  

. .  

D i s t a n c e  ( m )  
~ ~~~~ 

D i  r e c t i  on  833 1335 2386 1511 2064 2765 2292 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

. . . . . . . . . . . . . . . . . . . . . Q D ~ a ~ - ~ ~  
4.2E-04 
3.6E- 04 
3.5E- 04 
7.5E-04 
1.2E-03 
6.5E- 04 
4.7E-04 
4.3E- 04 
5.7E-04 
8.2E- 04 
9.2E- 04 
1.3E-03 
1.5E-03 
1.5E-03 
1.1E-03 

2FyFq@ 3.3E-04 
,&. : ..+:. . . . . . . . . . . ... . . :.:.:.:., . :.:...: 

2.1E-04 
1.9E-04 
3.9E-04 
5.6E-04 
3.OE-04 
2.3E-04 
2.2E-04 
3.2E-04 
4.5E-04 
4.8E-04 
7.1E-04 
8.6E-04 
8.OE-04 
5.6E-04 

1 .5E-04 2.8E-04 
1.OE-04 1.9E-04 
9 .8E-05 1.8E-04 
9.3E-05 1.6E-04 , 

3.2E-04 
4.6E-04 

1.2E-04 2.5E-04 
9 .5E-05 1 .9E-04 
9 .9E-05 1.9E-04 
1 .5E-04 2.8E-04 
2.1E-04 
2 .3E-04 
3 .3E-04 6.OE-04 
3 .9E-04 7.3E-04 
3.5E-04 6.7E-04 
2.4E-04 4.7E-04 

1 .8E-04 
1.2E-04 
1.2E-04 
1.1E-04 
2.OE-04 
2.8E-04 
1.5E- 04 
1.2E-04 
1 .2E-04 
1.8E-04 
2.5E - 04 
:............. 2 .7E-04 . ..._. ..... ....... ..... :i... . w ,  .... 
;. ;&@-&$ 
4':8E-04 
4.3E-04 
2.9E-04 

1.2E-04 
8.4E-05 
8.2E-05 
7.8E-05 

7.8E-05 
8 .1E-05  
1 .3E-04 
1.8E-04 
1 .9E-04 
2 .8E-04 
3 .2E-04 
2 .9E-04 
2.OE-04 

1 .6E-04 
l . l E - 0 4  
1.OE-04 
9.8E-05 
1.8E-04 
2.4E-04 
1 .3E-04 
1.OE-04 

2 .4E-04 
3.5E-04 
4.2E- 04 
3.7E-04 
2.5E-04 

D i s t a n c e  ( rn )  

D i r e c t i o n  1456 1499.  1825 1883 1534 2824 1794 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
ENE 

NE 
NNE 

. \  . .I " 

. 2.9E- . . . . . . 04 

1 .8E-04 
1.7E-04 
3.4E-04 
4 .9E-04 
2.6E-04 
2.OE-04 
2.OE-04 
2 .9E-04 
4.OE-04 
4.3E-04 
6.3E- 04 
7.7E-04 
7.1E-04 
4 .9E-04 

:+&:::@p@$ .. . 
. ..:.: ....._......__.._. _...__.. ..L. , ._.. . -.:.*.: . .. . 

2 .8E-04 
1.9E-04 
1.8E-04 
1.7E-04 
3.3E- 04 
4.6E-04 
2.5E-04 
1.9E-04 
.......... 1.9E- .................... . 04 ........... 8 " ~ ~ : " " ' ' 0 ' ~  ,:;:i' .*. '. 

3.9E- 04 
. . . . . . . . . . . . :.:.:.:._. :.:..: 

4.1E-04 
6.1E-04 
7.4E-04 
6.8E-04 
4.7E-04 

2 .2E-04 
1.5E-04 
1.4E-04 
1.3E-04 
2.4E-04 
3.4E-04 
1.8E-04 
1.4E-04 
1 .4E-04 
2.1E-04 
3.OE-04 
. 3 .2E-04 . . . . . . . . ....., , 
:pygqj$$ 
5.7E-04 
5.2E- 04 
3.5E-04 

........ . ........ . ..... .... 
.. , ..:!$: .:<. , ..:,-::.: ..,...... 

2 .1E-04 
1.4E-04 
1.3E-0.4 
1.2E-04 
2.3E- 04 
3.2E-04 
1.7E-04 
1.3E-04 
1.4E-04 
2.1E-04 
2.9E- 04 
3. OE - 04. 
# y y , Q @  .... . 

5.4E- 04 
4.9E-04 
3.4E- 04 

..... ..,.,..., ....... ........ :.... ........ 

.. , ,. :x< ... ... .;:?:.. ..:.:.;: 

,.,..... 2.7E-04 . . . . . . . . . . . . . . . . . . $g::Fp:;@q 
1.7E- 04 
: .... *~.,.::,:,:~~.:.&:,. 

1.6E-04 
3.2E-04 
4.5E-04 
2.4E - 04 
1.8E-04 
1.8E-04 
2.7E-04 
3.8E-04 
4.OE-04 
5.9E- 04 
7.2E-04 
6.6E-04 
4.6E-04 

1.2E-04 
8.2E-05 
8.OE-05 
7.6E-05 

9.5E-05 
7.6E-05 
7.9E-05 
1.3E-04 
1.8E-04 
1 .9E-04 
2.7E-04 
3.2E-04 
2 .8E-04 
1.9E-04 

2.2E-04 
1.5E-04 

3.5E- 04 
1 .9E-04 
1 .4E-04 
1 .5E-04 
2.2E-04 
3.1E-04 
3.2E-04 
4.8E-04 
5.8E-04 
5.3E- 04 
3.6E-04 

0431032 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionuclides and Pathways) 

SUMMARY 
Page 6 

Distance (m) 

Di recti on 1961 2056 2022 2408 2439 1278 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

2. OE- 04 
.................................. 1.3E- 04 :&$yp%;@4 ...... :.... . .__. 

1'.2E-04 
2.2E-04 
3.OE-04 
1.6E-04 
1.3E-04 
1.3E-04 
1.9E-04 
2.7E-04 
2.. 9E - 04 
4.3E-04 
5.1E-04 
4.7E-04 
3.2E-04 

: ..... ::f.:: ..... j ..... :::::: .... ::;:.,: 

1.8E-04 
p@qj$ 1,. ZE-04 

1. IE-04 
2.1E-04 
2.8E-04 
1.5E-04 
1.2E-04 
1.2E-04 
1.8E-04 
2.6E-04 
2.7E-04 
4.OE-04 
4.8E-04 
4.4E- 04 
3.OE-04 

. ..:.:.. ..... .C. : .... :;z::., ,..: ..... :j;:::: .... ;:::.,:, 

1.9E-04 
............................. 1.3E-04 :p?+&c@$ 
:: ... j:;;::: .... :.,;.:.:z: ..... :.:...: 
l.lE-04 
2.1E-04 
2.9E-04 
1.6E-04 
1.2E- 04 
1.2E-04 
1 .9 E -.04 
2.6E-04 
2.8E- 04 
4.1E-04 
4.9E- 04 
4.5E-04 
3.OE-04 

1.5E-04 
1.OE-04 
9.7E-05 
9.2E-05. 
1.6E-04 
2.2E-04 

9.4E-05 
9.7E-05 
1.5E- 04 
2.1E-04 
2.2E-04 
3.3E-04 
3.9E-04 
3.5E-04 
2.4E-04 

i ~ ~ i 8 ~ ~ ~  .... .................................. 

1.5E-04 
9.9E-05 
9.6E-05 
9.1E-05 . 
:@y....A 1.6E-04 ............. :.:.:... 
: : ..... ..:.gE#@g : 

1.2E-04 
9.2E-05 
9.6E-05 
1.5E-04 
2.1E-04 
2.2E-04 
3.2E-04 
3.8E-04 
3.4E - 04 
2.3E-04 

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

3.5E-04 
2.4E-04 
2.2E-04 
2.OE-04 
4.1E-04 
6.OE-04 
3.2E-04 
2.4E-04 
2.4E-04 
3.4E-04 
4.8E-04 
5.1E-04 
7.5E-04 
.9.1E-04 
~ ~ B ~ - ~ ~  8.5E-04 
.... .l:::..... .............. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

D i  r e c t i  on  833 1335 2386 1511 2064 2765 2292 

N 7.9E-09 , 

NNW 5.4E-09 
NW 4.7E-09 

W N W  4.5E-09 
W 9.6E-09 

wsw 1.5E-08 
sw 8.4E-09 

ssw 6.OE-09 
S 5.5E-09 

SSE 7.4E-09 
SE 1.1E-08 

E 1 .7E-08 
ENE 2.OE-08 

NE 1.9E-08 
NNE 1.4E-08 

ESE 1..2E-08 

4.2E-09 
2.9E-09 
2.6E-09 
2. 5E-09 
5.OE-09 
7.2E-09 
3.9E-09 
2.9E-09 
2 .9E-09 
4.1E-09 
5.8E-09 
6.2E-09 
9.1E-09 
l . l E - 0 8  
1.OE-08 
7.2E-09 

1.9E-09 
1 .3E-09 
1.2E-09 
1.2E-09 
2 .1E-09 
2.9E-09 
1 .5E-09 
1 .2E-09 
1 .2E-09 
1 .9E-09 
2.7E-09 
2.9E-09 
4.2E-09 
5.1E-09 
4.5E-09 
3.1E-09 

3.6E-09 
2.4E-09 
2.2E-09 
2.1E-09 
4.1E-09 
5.9E-09 
3.2E-09 
2.4E-09 
2.4E-09 
3 .5E-09 
4.9E-09 
5.2E-09 
7.8E-09 
9.4E-09 
8.7E-09 
6.OE-09 

2.3E-09 
1.6E-09 
1.5E-09 
1.4E-09 
2.6E-09 
3.6E-09 
1.9E-09 
1.5E-09 
1.5E-09 
2.3E-09 
3.2E-09 
3.4E-09 
5.1E-09 
6.2E-09 
5.6E-09 
3.8E-09 

1 .6E-09 
1 .OE-09 
1.OE-09 
9.7E- 16 
1.7E-09 
2.3E-09 
1.2E-09 
9.7E- 10 
1 .OE-09 
1 .6E-09 
2.3E-09 
2.4E-09 
3.5E-09 
4.2E-09 
3.7E-09 
2.5E-09 

2.OE-09 
1 .4E-09 
1 .3E-09 
1 .2E-09 
2.2E-09 
3.1E-09 
1.6E-09 
1 .3E-09 
1.3E-09 
2.OE-09 
2 .8E-09 
3 . 0 E -,09 
4 .5E-09 
5.3E-09 
4.8E-09 
3.2E-09 

D i s t a n c e  ( m )  

D i r e c t i o n  1456 1499 1825 1883 1534 2824 1794 

N 3 .8E-09 3.6E-09 2.8E-09 
NNW 2.6E-09 2.5E-09 1.9E-09 

NW 2.3E-09 2 .3E-09 1.8E-09 
W N W  2.2E-09 2.1E-09 1.6E-09 

W 4.4E-09 4.2E-09 3.1E-09 
wsw 6.2E-09 6.OE-09 4.4E-09 . 

sw 3.4E-09 3.2E-09 2.3E-09 
ssw 2.5E-09 2.4E-09 1.8E-09 

a s  2.5E-09 2 .4E-09 1.8E-09 
SSE 3.7E-09 3.6E-09 2.7E-09 

SE 5.2E-09 5.OE-09 3 .8E-09 
ESE 5.5E-09 5.3E-09 4.1E-09 

E 8 .2E-09 7 .9E-09 6.OE-09 
ENE 9.9E-09 9.5E-09 j’.3E-09 . 

+ NE 9.1E-09 8 .8E-09 6.6E-09 
NNE 6.3E-09 6.1E-09 4.5E-09 

2.6E-09 
1.8E-09 
1.7E-09 
1.6E-09 
3.OE-09 
4.2E-09 
2.2E-09 
1.7E-09 
1.7E- 09 
2.6E-09 
3 .7E-09 
3.9E-09 
5.8E-09 
7. OE- 09 
6.3E-09 
4.3E-09 

3.5E-09 
2.4E-09 
2.2E-09 
2.1E-09 
4.OE-09 
5.8E-09 
3.1E-09 
2.3E-09 
2.3E-09 
3.4E-09 
4.8E-09 
5.1E-09 
7.6E-09 
9.3E-09 
8,. 5 E - 0 9 
5.9E-09 

1.5E-09 2.8E-09 
1.OE-09 1.9E-09 
9.9E-10 1 .8E-09 
9.5E-10 1:7E-09 
1.7E-09 3 .2E-09 
2.2E-09 4.5E-09 
1.2E-09 2.4E-09 
9 .4E-10 1.8E-09 
9.8E-10 1 .9E-09 
1.6E-09 2 .8E-09 
2.3E-09 3 .9E-09 
2.4E-09 4 .1E-09 
3.4E-09 6 .2E-09 
4.OE-09 7.5E-09 
3.6E-09 6 .8E-09 
2.4E-09 4.6E-09 

OQp1034 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

D i r e c t i o n  1961 2056 2022 2408 2439 1278 

N 
NNW 

NW 
W N W  

W 
wsw 

SW 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

2.5E-09 
1.7E-09 
1.6E-09 
1.5E-09 
2.8E-09 
3.9E-09 
2.1E-09 
1.6E-09 
1.6E-09 
2.5E-09 
3.5E-09 
3.7E-09 
5.5E-09 
6.6E-09 
6.OE-09 
4.1E-09 

2.3E-09 
1.6E-09 
1 .5E-09 
1.4E-09 
2.6E-09 
3.6E-09 
1.9E-09 
1.5E-09 
1.5E-09 
2.3E-09 
3.3E-09 
3.5E-09 
5.1E-09 
6.2E-09 
5.6E-09 
3.8E-09 

2.4E-09 
1.6E-09 
1 S E - 0 9  
1.4E-09 
2.7E-09 
3.7E-09 
2.OE-09 
1.5E-09 
1.6E-09 
2.4E-09 
3.3E-09 
3.5E-09 
5.3E-09 
6.3E-09 
5.7E-09 
3.9E-09 

1.9E-09 
1.3E-09 
1 .2E-09 
1 .1E-09 
2.1E-09 
2.8E-09 
1.5E-09 
1 .2E-09 
1.2E-09 
1.9E-09 
2.7E-09 
2.8E-09 
4.2E-09 
5.OE-09 
4.5E-09 
3.OE-09 

1.8E-09 
1.2E-09 
1.2E-09 
1.1E-09 
2.OE-09 
2.8E-09 
1.5E-09 
1.2E-09 
1.2E-09 
1.9E-09 
2.6E-09 
2.8E-09 
4.1E-09 
4.9E-09 
4.4E-09 
3.OE-09 

4.5E-09 
3.1E-09 
2.8E-09 
2.6E-09 
5.3E-09 
7.7E-09 . 

4.2E-09 
3.1E-09 
3.OE-09 
4.4E-09 
6.1E-09 
6.6E- 09 
9.7E-09 
1.2E-08 
l . l E - 0 8  
7.7E-09 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr  8 ,  1998 2:26 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH . Z i p :  45253-8704 

E f f e c t i  ve Dose Equi  Val e n t  
(mrem/year)  

8 .14E-03 

A t  T h i s  L o c a t i o n :  6 4 1  M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
WASTE P I T  5 [Gll 

D a t a s e t  Name: 9 7 - 2 0 1 6 - 6 1  
D a t a s e t  D a t e :  Apr  8 ,  1998 2:20 pm 

Wind F i  1 e :  WNDFI LES\97STAR. WND 



Apr  8, 1998 2:26 pm 

MAXIMALLY EXPOSED INDIVIDUAL 

. .  

L o c a t i o n  O f  The I n d i v i d u a l :  641 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  7.05E-08 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi V a l  e n t  

Organ (mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.66E-05. 
2.79E-05 
7.39E- 03 
3.70E-02 
2.64E-05 
9.20E- 02 
1.08E-04 

8.14E-03 

S Y N O P S I S  . 

Page 1 



Nuc l  i d e  

B ,  1998 

C1  a s s  

B 4 1 0  

2:26 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

S Y N O P S I S  
Page 2 

S i z e  

U - 234 
U-235 
U - 236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

1.00 
1 .oo 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Source  
#1 

C i  /y 
TOTAL 
C i  /y 

4.2E-07 
1.7E-08 
4.3E-08 
3.1E-07 
2.7E-07 
3 .4E-08 
4.3E-08 
4.9E-06 
3.4E-08 
3.2E-07 

4.2E-07 
1.7E-08 
4.3E-08 
3.1E-07 
2.7E-07 
3.4E-08 * 
4.3E-08 
4.9E-06 

3.2E-07 
-3.4E-08 ' 

SITE INFORMATION 

Tempera ture :  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 



Apr 8, 1998 2:26 pm 

Source Number: 1 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  1.82E+03 

Plume R ise  
Momentum ( m / s ) :  0.00€+00 
( E x i t  Vel o c i  t y  1 . 

A G R I  CULTURAL DATA 

Vegetabl e M i  1 k M e a t  

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

. F r a c t i o n  Imported: 0.000 0.000 0.000 

Food A r r a y s  were n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

915 789 1198 855 641 980 1372 1528 1572 1777 
1795 1904 1907 1921 2571 2116 1849 1825 1948 1669 



C A P 8 8 - P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  8, 1998 2:26 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
WASTE PIT  5 CG11  

D a t a s e t  Name: 97-2016-61 
D a t a s e t  Date: Apr  8,  1998 2:20 pm 

Wind F i l e :  WNDFILES\97STAR.WND 

, . , ' .  I 



A p r  8 .  1998 2:26 pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel  e c t e d  
I n d i  v i  d u a l  

(mrem/y) 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.66E-05 
2 .79E-05 
7.39E-03 
3.70E-02 
2.64E-05 
9 .20E-02 
1. D8E-04 

EFFEC 8.14E-03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y) . 

INGESTION 1.35E-'04 
I NHA LATI ON 8. OOE- 03 
A I R  I M M E R S I O N  3.25E- 11 
GROUND SURFACE 9.43E-07 
INTERNAL 8.13E-03 
EXTERNAL 9.43E-07 

TOTAL 8.13E-03 

SUMMARY 
Page 1 
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N U C L I D E  EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i d e  

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y) 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH-234 ' 

TOTAL 

3.45E-04 
1.34E-05 
3.36E-05 
2.30E - 04 
2.79E-05 
1.34E-06 
6.56E-05 
7.35E- 03 
7.27E-05 
1.40E-07 

SUMMARY 
Page 2 

8.13E-03 
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Cancer 

SUMMARY 
Page 3 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

,LEUKEMIA 
BONE 
THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 

U R I N A R Y  
OTHER 

PAN c R EA s 

TOTAL 

Pathway 

6.24E-09 
4.10E-09 
4.47E- 12 
4.22E- 11 

3.05E- 11 
3 ;  16E- 11 
1.92E- 10 
2.18E- 11 
1.04E- 10 
2.67E-11 

5.9 7 E - oa 

7.05E-08 

PATHWAY . R I S K  SUMMARY 

INGESTION 
INHALATION ' 

A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e '  

' F a t a l  Cancer R i s k  

5.19E- 10 
7. O O E  - 08 
7.37E- 16 

7.05E-08 
2.12E-11 

2.12E- 11 

. TOTAL 7.05E-08 



Apr  8 ,  1998 2:26 pm 

Nucl ide 

U - 234 
U - 235 

a U-236 
U-238 
R A -  226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

NUCLIDE R I S K  SUMMARY 

Selected Individual 
T o t a l  Lifetime 

Fatal Cancer Risk 

4.46E-09 
1.77E- 10  
4.35E- 1 0  
2.99E- 09 
3.92E- 1 0  
1.42E- 11 
1.31E-09 
6.03E- 08 
4.lOE;lO 
4.73E-12 

7.05E-08 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y l  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 5 

.. 
D i s t a n c e  ( m )  

D i r e c t i o n  915 789 1198 855 64 1 980 1372 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE'  
NNE 

1.4E-03 
8.7E-04 
8.9E-04 
1 .OE-03 
1.6E-03 
1.5E-03 
8 .5E-04 
7.5E-04 
9.4E-04 
2.OE-03 
3.3E-03 
3.5E-03 
3.9E-03 
3.7E-03 ~ - ~ ~ " ~ ~ ~  
2.OE-03 

..................... .....,..... ........ .c 

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

1 .8E-03 
1.2E-03 
1.2E-03 
1.4E-03 
2.2E-03 
2.OE-03 
1 .1E-03 
1 .OE-03 
1.3E-03 
2.7E-03 
4.4E-03 
4.7E-03 
5.3E-03 
..... 5.OE-03 

2.6E-03 

$p<3 
1,. . ..:.x:: ?.S ..... :: . . ci:@ ...... :.:.: ...... 

, 8.2E-04 ..,.............. ...... ...,.. > ...... 
; ~ * ~ ~ ~ ~ ~  
5.4E- 04 
6.OE-04 
9.7E-04 
9.OE-04 
5.2E-04 
4.6E-04 
5.6E-04 
1.2E-03 
1.9E-03 
2.1.E-03 
2.3E-03 
2.2E-03 
1.9E-03 
1.2E-03 

. . . . . . . .  

1.6E-03 
1.OE-03 
1.OE-03 

1.8E-03 
1.7E-03 
9.7E-04 
8.6E-04 
l . l E - 0 3  
2.3E- 03 
3.8E-03 
4.OE-03 
4.5E- 03 
4.3E-03 
3.7E-03 
2.2E- 03 

@pJ@q&3 . . . .  : .. e.. ... .. ,.;y.:, . ..:.. . $2 .... : ..... : 

2 .8E-03 
1.8E-03 
1 .8E-03 
2.1E-03 ............. 

2 .9E-03 
1 .7E-03 
1.5E-03 
1.9E-03 
4.1E-03 
6.8E-03 
7.2E-03 
8 .1E-03 
7.6E- 03 
6.6E-03 
4. O E -  03 

~~~~-~~ 
.... 3 .................. 

1 .2E-03 
7.6E-04 
7.7E-04 
8.7E-04 
1 .4E-03 
1 i 3 E - 0 3  
7 .5E-04 ................................ ~ . ~ ~ ~ - ~ ~  ....... 8.:'.2 E - o 4  

1.7E-03 
2.8E-03 
3.OE-03 
3.4E-03 
3.2E-  03 
2.8E-03 
1.7E-03 

6.4E-04 
4.1E-04 
4.2E-04 
4 .6E-04 
7.5E-04 
7. O E  - 04 
4.1E-04 
g$;::::$f. 3.6E-04 ..:.:.:.:.. ..: 

.:.:. ::E;@$ 
9. O E  - 04 
1.5E-03 
1.6E-03 
1 .8E-03 
1.7E-03 
1.5E-03 
9.2E-04 

..... 
::. ..:*i:. . ..: ... ..,. ......... 

D i s t a n c e  ( m )  

D i r e c t i o n  1528 1572 1777 1795 1904 1907 1921  

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ES E 

E 
ENE 

N E  
NNE 

5.2E-04 
3.3E- 04 
3.4E- 04 
3.8E-04 
6.1E-04 
5.8E-04 
3 .4E-04 
2.9E-04 

7.3E- 04 
1.2E-03 
1.3E-03 
1.5E-03 
1.4E-03 
1 .2E-03 
7.5E-04 

.................................. 
~~*~~~~~ 

4.9E-04 
3.2E-04 
3.2E-04 
3.6E-04 
5.8E -04  
5.5E-04 
3.2E- 04 
2.8E-04 

6.9E-04 
1.1E-03 
1.2E-03 
1 .4E-03 
1.3E-03 
1.1E-03 
7.1E-04 

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

3.9E- 04 
2.  5E-04 
2.6E-04 
2.8E-04 
4.6E-04 
4.4E-04 
2.6E-04 
............................... 2.2E- 04 
~ i i ~ ~ - ~ ~  
5.5E-04 
8.9E- 04 
9 .  5E-04 
1.1E-03 
l . l E - 0 3  ' 

9 .1E-04 
5.7E-04 

: .. *A. ................. 

3.9E- 04 
2.5E-04 
2.5E-04 
2.8E- 04 
4.5E-04 
4.4E- 04 
2.5E-04 
2.2E-04 

5.4E-04 
8; 7E-04 
9.3E - 04 
1.1E-03 
1.OE-03 
9.OE-04 
5.6E-04 

............................... 
~ ~ ~ ~ ~ ~ - ~ ~ .  

-:.. ,..........I... 

3.4E-04 
2.. 2E- 04  
2.3E- 04 
2 .5E-04 
4. OE - 04 
3.9E-04 

* 2 .3E-04 
p$gyjg; 2.OE-04 

4.8E-04, 
7 .7E-04 
8.2E-04 
9 .5E-04 
9 .2E-04 
8.OE-04 
5.OE-04 

.. ;::*:>: ... :. . ..>-: ........... 

3.4E- 04 
2.2E -04  
2.3E-04 
2.5E-04 
4. O E  - 04 
3.9E-04 
2.3E-04 
2.OE-04 
........................ 2 .4E-04 

7 . 7 E -"04 
8.21304 
9.5E-04 
9.2E-04 
8.OE-04 

'5 .OE-04 

~~~~~~~ 

3.4E- 04 
2.2E-04 
2.2E-04 
2 ..4E- 04 
3.9E- 04 
3.9E-04 
2.2E-04 
1 .9E-04 
...................... 2 .3E-04 ~~~~:~~ 
' 7 .6E-04 
8 .1E-04 
9.4E-04 
9. O E -  04 
7.9E-04 
4.9E- 04 

... .+:::..:.: ... 2::. .... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (rnrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  (rn) 

D i r e c t i o n  2571 2116 1849 1825 1948 1669 

a 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
NNE 

2 . 0 E -'04 
1.3E-04 
1.3E-04 
1.5E-04 
2 :3E- 04 
2.3E-04 
1.4E-04 
1.2E-04 
1.4E-04 
mEgg;@# .:.. ... 

4.4E-04 
4.7E-04 
5.5E-04 
5.3E- 04 
4.7E-04 
2.9E-04 

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

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

2.8E-04 
1.9E-04 
1.9E-04 
2.1E-04 
3.3E-04 
3.3E-04 
1.9E-04 
1.6E-04 
2.OE-04 
3, .9 E - 0 4 s;::::?Jpyjg 
6.7E-04 
7.8E-04 
7.6E-04 
6.6E-04 
4.1E-04 

.................................. 
, . ,.& ,;, :;-z: A,, ,. ...................... 

3 .6E-04 
2.4E-04 
2.4E-04 
2.6E-04 

,4 .2  E - 04 
4.1E-04 
2.4E-04 
2.1E-04 
2.5E-04 
5.OE-04 
8.2E-04 

1.OE-03 
9.7E-04 
8.5E-04 
5.3E-04 

~~~~~~~ 

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

3.7E-04 
2 .4  E -.04 
2.4E-04 
2.7E-04 
4.4E-04 
4.2E-04 
2.5E-04 
2.1E-04 
2.6E-04 
.5.2 E - 04 
8.4E- .................................... 04 

1.OE-03 
1.OE-03 
8 .7E-04 
5.4E -04  

~~~~~-~~ 

3.3E-04 
2.1E-04 
2.2E-04 
2.4E-04 
3.8E-04 
3.8E-04 
2.2E-04 
1.9E-04 
2.3E-04 
4.5E-04 
7.4E-04 
7.9E-04 
9.1E-04 @;;;i""8@gg 
7.7E-04 
4.8E-04 

............................................ 
..*:. ...................... 

4 .4E-04 
2.9E-04 
2.9E-04 
3.2E-04 
5.2E-04 
5. OE- 04 
2.9E-04 
2.5E-04 
3.OE-04 
6.2E-04 
1.OE-03 
1.1E-03 
1.2E-03 .pFej::::<@% :. ...... .:.: 

1.OE-03 
6 .4E-04 

.......................................... 
:.,,::e::. ........ 3. ... ,:, ... 

. . . .  
b I . .  J 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  ( m )  

O i  r e c t i  on 915 

. N  
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

1 .2 E -0 8 
7.5E-09 
7.7E-09 
8.7E-09 
1 .4E-08 
1 .3E-08 
7.4E-09 
6.5E-09 
8.1E-09 
1 .7E-08 
2.8E-08 
3.OE-08 
3.4E-08 
3.2E-08 

.2 .8E-08 
1.7E-08 

789 1198 855 64 1 980 1372 

1 .6E-08 
1.OE-08 
1.OE-08 
1 .2E-08 
1.9E-08 
1 .7E-08 
9.8E-09 
8 .7E-09 
1.1E-08 
2.3E-08 
3.8E-08 
4.1E-08 
4.6E- 08 
4.3E-08 
3.7E-08 
2.3E-08 

~~ ~ 

7 .1E-09 
4.5E-09 
4.6E-09 
5.2E-09 
8 .3E-09 
7 ..7E - 09 
4 .5E-09 
3 .9E-09 
4.9E-09 
1.OE-08 
1.7E-08 
1.8E-08 
2.OEY08 
1.9E-08 
1.7E-08 
1.OE-08 

1.3E-08 
8.6E-09 
8.8E-09 
9.9E-09 
1 .6E-08 
1.4E-08 
8.4E-  09 
7.4E-09 
9.3E-09 
2 .  O E  - 08 
3.3E-08 
3.5E-08 
3 .9E-08 
3.7E-08 
3.2E-08 
1.9E-08 

2.4E-08 
1.5E-08 
1.6E-08 
1.8E-08 
2.9E-08 
2.5E-08 
.1.5E-08 
1.3E-08 
1.7E-08 
3.6E-08 
5.9E-08 
6.3E-08 
7. O E -  08 
6.6E-08 
5.7E-08 
3.. 4 E - 08 

1.OE-08 
6.5E-09 
6.7E-09 
7.5E-09 
1 .2E-08 
l . l E - 0 8  
6.4E-09 
5.6E-09 
7.OE-09 
1.5E- 08 
2.4E-08 
2.6E-08 
2.9E-08 
2.8E-08 
2.4E-08 
1.5E- 08 

5.5E-09 
3.5E-09 
3.6E-09 
4.OE-09 
6.4E-09 
6.1E-09 
3.5E-09 
3.OE-09 
3.8E-09 
7.8E:09 
1.3E-08 
1.4E-08 
3.6E-08 
1.5E-.08 
1.3E-08 
7.9E-09 

D i s t a n c e  (m) 

D i  r e c t i  on 1528 ' 1572 1777 1795 1904 ' 1907 1921 

N 4 .4E-09 
NNW 2.9E-09 

NW 2.9E-09 
W N W  3 .2E-09 

W 5.2E-09 . 
wsw 5.OE-09 

sw 2.9E-09 
ssw 2.5E-09 

S 3.OE-09 
SSE 6.3E-09 

SE 1.OE-08 
ESE l . l E - 0 8  

E 1 .3E-08 
ENE 1.2E-08 

' NE' ,1.OE-08 
- N N E  ' 6 .5E-09 

4.2E-09 
2.7E-09 
2.8E-09 
3.1E-09 
4.9E-09 
4.7E-09 
2.7E-09 
2.4E-09 
2.9E-09 
5.9E-09 
9.7E-09 
1 .OE-08 
1.2E-08 
1 .1E-08 
9.9E-09 
6.1E-09 

3.4E-09 
2.2E-09 
2.2E-09 
2.4E-09 
3.9E-09 
3.8E-09 
2.2E-09 
1.9E-09 
2.3E-09 
4.7E-09 
7.7E-09 
8.2E-09 
9 .4E-09 
9.1E-.09 
7.9E-09 
4 .9E-09 

3.3E-09 
2.1E-09 
2.2E-09 
2.4E-09 
3.9E-09 
3.7E-09 
2.2E-09 
1.9E-09 
2.3E-09 
4.6E-09 
7.5E-09 
8.OE-09 
9.3E-09 
8.9E-09 
7.7E-09 
4.8E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E-09 
3.4E-09 
1.9E-09 
1.7E-09 
2.OE-09 
4.1E-09 
6.7E-09 
7.1E-09 
8.2E-09 
7.9E-09 
6.9E-09 
4.3E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E-09 
3.3E-09 
1.9E-09 
1.7E-09 
2.OE-09 
4.1E-09 
6.7E-09 
7 .  SE-09 
8.2E-09 
7.9E-09 
6.9E-09 
4 .3E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3 .4E-09 
3.3E-09 . 

1 .9E-09 
1.6E-09 
2.OE-09 
4.OE-09 
6.6E-09 
7.OE-09 
8.1E-09 
7.8E-09 
6.8E-09 
4.2E-09 

oQp%ko47 



Apr 8. 1998 2:26 pm 
0 

INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  
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D i s t a n c e  (m) 

D i  r e c t i  on 2571 2116 1849 1825 1948 1669 

N 1.7E-09 
NNW 1.1E-09 

NW 1. iE-09 
W N W  1.2E-09 

W 2.OE-09 
wsw 2.OE-09 

sw 1.1E-09 
ssw 9.7E- 10 

S 1.2E-09 
SSE 2.3E-09 
SE 3.8E-09 

ESE ' 4.OE-09 
E 4.7E-09 

ENE 4.6E-09 
NE 4.OE-09 

NNE  2.5E-09 

2.4E-09 
1.6E-09 
1.6E-09 
1.7E-09 
2.8E-09 
2 .8 E -*O 9 
1.6E-09 
1.4E-09 
1.7E-09 
3.3E-09 
5 -4E-09 
5.8E-09 
6.7E-09 
6.5E-09 
5.7E-09 
3.5E-09 

3.1E-09 
2.OE-09 
2.OE-09 
2.2E-09 
3.6E-09 
3.5E-09 
2.OE-09 
1.8E-09 
2.1E-09 
4.3E-09 
7,. 1E-09 
7.5E-09 
8.7E-09 
8.4E- 09 
7.3E-09 
4.6E-09 

3.2E-09 
2.1E-09 
2.1E-09 
2.3E,-09 
3.7E-09 
3.6E-09 
2.1E-09 
1.8E-09 
2.2E-09 
4.5E-09 
-7.3E-09 
7.7E-09 
9.OE-09 
8.6E-09 
7.5E-09 
4.7E-09 

2.8E-09 
1.8E-09 
1.8E-09 
2.OE-09 
3.3E-09 
3.2E-09 
1.9E-09 
1.6E-09 
1.9E-09 
3.9E-09 
6.4E-09 
6.8E-09 
7.9E-09 
7.6E-09 
6.6E-09 
4.1E-09 

3.8E-09 
2.4E-09 
2.5E-09 
2.7E-09 
4.4E-09 
4.3E-09 
2.5E-09 
2.1E-09. 
2.6E-09 
5.3E-09 
8.7E-09 
9.2E-09 
l.lE-08 
1 .OE-08 
8.9E-09 
5.5E-09 
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Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
Apr 8,  1998 2:27 pm 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year) 

4.24E-03 

A t  T h i s  L o c a t i o n :  882' Meters  E a s t  

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
WASTE PIT 5 CG21 

Da tase t  Name: 97-2016-62 
Da tase t  Date: Apr .8 ,  1998 2:22 pm 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 



A p r .  8. 1 9 9 8  2 :27  prn 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  882  M e t e r s  E a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  3 .67E-08  

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

Dose 
E q u i  V a l  e n t  

(rn rem/y 1 

1.40E-05 
1.47E-05 

R MAR 3.86 E -  03 
LUNGS 1.93E-02 
THYROID 1 .39E-05  
ENDOST 4.80E - 02 
RMNDR , 5 .76E-05 

GONADS 
BREAST 

EFFEC 4 .24E-03  

SY NOPS I S 
Page 1 



Apr  8, 1998 2:27 pm 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S j z e  C i / y  C i  /y 
-- 

U-234 
U-235 
U - 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 4.2E-07 
Y 1.00 1.7E-08 
Y 1.00 4.3E-08 
Y 1 .00 3.1E-07 
W 1.00 2.7E-07 
W 1.00 3.4E-08 
Y 1.00 4.3E-08 
Y 1 .00 4.9E-06 
Y 1.00 ' 3 .4E-08 
Y 1.00 3.2E-07 

4.2E-07 
1.7E-08 
4.3E-08 
3.1E-07 
2.7E-07 
3.4E- 08 
4.3E-08 
4.9E-06 
3.4E-08 
3.2E-07 

SITE INFORMATION 

Tempera t u  r e  : 11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 '  m 

S Y N O P S I S  
P a g e '  2 



Apr 8 ,  1998 2:27 pm 

Source Number: 1 

S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Source .Height ( m ) :  1.00 
Area ( s q  m ) :  1.82E+03 

Plume R ise  
Momentum (m/s) :  O.OOE+OO 
( E x i t  Vel o c i  t y l  

AGR I CU LTU RA L DATA 

Vegetable M i l k  Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
0.558 F r a c t i o n  From Assessment A r e a :  0.300 0.601 

F r a c t i o n  Imported: . 0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run. 
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

1086 989 1469 2446 2959 1948 3028 1043 2198 2743 
2795 1095 2003 882 1182 1272 . 1225 1885 1906 1730 



P 4 1  

C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment  
Apr  8 ,  1998 2:27 pm 

F a c i l i t y :  FERNALD E N V I R O N M E N T A L . M A N A G E M E N T  PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e . C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area 

E m i s s i o n  Year: 1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
WASTE P I T  5 [G2] 

D a t a s e t  Name: 9 7 - 2 0 1 6 - 6 2  
D a t a s e t  Date :  Apr  8 ,  1998 .2:22 pm 

W i  nd F i  1 e: WNDFI LES\97STAR. WND 



Apr 8 ,  1 9 9 8  2 :27  pm 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ  

S e l e c t e d  
I n d i v i d u a l  

(rnrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR . 

EFFEC 

1 .40E-05  
1.47E-05 
3.86E-03 
1 .93E-02  
1 . 3 9 E - 0 5  

-4.80E-02 
5.76E-05 

4.24E- 03 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  , 

I n d i v i d u a l  
(mrern/y) 

INGESTION 7.35E-05 
INHALATION , 4 .17E-03  
A I R  I M M E R S I O N  1 .69E-11  
GROUND SURFACE 5.01E-D7 
INTERNAL 4.24E-03 
EXTERNAL 5.01E-07 

TOTAL 4.24E-03 

SUMMARY 
Page 3 



I . .  

A.pr 8 ,  1998 2 :27  pm 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

' Sel ec ted  
I n d i v i d u a l  

( m rem/y 1 Nucl i d e  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

1 .80E-04 
7.02E-06 
1 .76E-05 
1.20E-04 
1 .49E-05 
7.17E-07 
3 .42E-05 
3.83E - 03 
3.79E-05 
7.46E-08 

TOTAL 4.24E - 03 

14 

S.U M MA R Y 
Page 2 



Apr 8 ,  1998 2:27 pm 

Cancer 

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

SUMMARY 
Page 3 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

3.26E-09 
2.14E-09 
2.36E-12 
2.23E- 11 
3. H E - 0 8  
1.61E- 11 
1.69E- 11 
1. OOE- 10 

* 1 .15E-11 
5.65E- 11 
1.41E-11 

TOTAL 3.67E-08 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2.83E- 10 
3.64E-08 
3.84E - 16 
1.13E-11 
3.67E-08 
1.13E-11 

3.67E-08 

001056 



Apr 8 ,  1998 2:27 pm 

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nuc l  i d e  F a t a l  Cancer  R i s k  

U - 234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH,- 234 

TOTAL 

2 .32E-  09 
9.23E- 11 
2.27E- 10 
1 .56E-09 
2.06E- 10 
7.54E- 12 
6.85E- 10 
3 .14E-08 
2.13E- 10 
2.49E- 12 

3.67E- 08 

- . .  
I .  

SUMMARY 
Page 4 



Apr  8. 1998 2:27 pm SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

O i  r e c t i  on  1086 989 1469 2446 2959 1948 3028 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

NE 
NNE 

9.8E.- 04 
6.3E-04 
6.4E- 04 
7.2E - 04 
1.2E-03 
l . l E - 0 3  
6.2E-04 
5.4E- 04 
6.7E-04 
1.4E-03 
2.3E-03 
2.5E-03 
2.8E- 03 
~-~~~~ 2.7E-03 
: .,... ::s: ... I...;.>- .... : ...,. ;. 
1.4E-03 

1.2E-03 
7.4E- 04 
7.6E-04 
8.5E-04 
1.4E-03 
1.3E-03 
7.3E-04 
6.4E-04 
8.OE-04 
1.7E-03 
2.8E-03 
2..9E-03 
3.3E- 03 
3.2E-03 

5.6E-04 
3.6E -04  
3.6E-04 
4.OE-04 

6.2 E - 0 4  
3.6E-04 
3.1E-04 
3.8E- 04 
7.8E-04 
1.3E-03 
1.4E-03 
1.6E-03 
1.5E-03 
1.3E-03 ' 

8.1E-04 

.....A. ........,. ...... x< .......... ~~~~~~-~~~ 

2.2E-04 
1.4E-04 
1.4E-04 
1.6E-04 
2.5E-04 
2.5E-04 
1.5E-04 
1 .3E-04 
1.5E-04 
3.OE-04 
4.8E-04 

6.OE-04 
5.8E-04 
5.1E-04 
3.2E-04 

g;y@y$$ 
'. ,,&I:: ;j .,,, ;z ' .. , ......... //. _... ........ 

1 .6E-04 
1.OE-04 
1.OE-04 
l . 1 E - 0 4  
1.8E-04 
1.8E-04 
l . l E - 0 4  
9.OE-05 
1 . N - 0 4  
2.1E-04 
3.4E-04 
3.6E-04 
:#:y;@;;g+ 
4.1E-04 
3.6E-04 
2.3E-04 

..........I.. ..... ..... .. :.:.:._.....I..( 

:. ...* :.. .:i. ......... _..... .. 

3.3E-04 
2.1E-04 
2.1E-04 
2.4E-04 
,. 3.8E-04 _.... (.........(... ... (.....(.._ .,..... 
?&,yTE?@J 
2.2E-04 
1 .9E-04 
2.3E-04 
4.5E-04 
7.4E- 04 
7.8E-04 
9.1E-04 
8.8E-04 
7.6E-04 
4.8E-04 

.:.: ..., f(:. ' . . . . . . . . . . . . . . . . . . . . . . . 

1 .5E-04 
9 .8E-05 
9.9E-05 
1 .1E-04 
1.7E-04 
1 .7E-04 
1.OE-04 
8 .7E-05 
1.OE-04 
. 2.OE-04 ... .._ ....... ...._ . , ... . ..... . . 
: ~ ~ : ~ ~ ~ : @ $  _.. , 

3 .4E-04 
4.OE-04 
3.9E-04 
3.4E-04 
2.2E-04 

. . ... . . . : ..... 57.:: ............................. 

D i s t a n c e  (rn) 

O i  r e c t i  on 1043 2198 2743 2795 1095 2003 882 

N 
NNW 

NW 
W N W  

W 
w s w  . 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
. E N E ' .  , 

N E  
NNE 

_,. .,...,. . . . . . . . . . . . . . . . ~ I ~ B ~ ~ ~ ~  .... *:: .._.. ...... . . . . . 
6 .7E-04 
6.9E-04 
7.7E-04 
1 .2E-03 
1.1E-03 
6.6E- 04 
5.8E-  04 
7.2E-04 
1.5E-03 
2.5E- 03 
2.7E-03 
3.OE-03 
2.9E-03 
2.5E-03 
1.5E-03 

2.6E-04 
1 .7E-04 
1.7E-04 
1.9E-04 

. 3.1E-04 
3.OE-04 
1.8E-04 
1.5E-04 
1 .8E-04 
3.6E-04 

6.3E-04 
7.3E-04 
7.OE-04 
6.1E-04 
3.9E-04 

. :$I. . . . . . .::9i@:;:?@ .,. . . . . . . . . 

. .::.. :. ,.::.::., , ,._, ..:-i;, .I:.. .. . . . . . . . . . . . . , . , , . . . . . . 

i . 8 ~ - 0 4  
1.2E-04 
1.2E-04 
1.3E-04 
2.1E-04 
2.1E-04 
1.2E-04 
1 .OE-04 
1.2E-04 
2.4E-04 
3.9E-04 
. 4.2E-04 . . . . . . . . . . . . . . . . . .g$+Gjp+ ""' " 
i :,,. ;$,, :,&@& 
4.7E,-04 
4.1E-04 
2.6E-04 

1.7E- 04 
1 . H - 0 4  
1.1E-04 
1.2E-04 
2 .  O E -  04 
2.OE-04 
1.2E-04 
9.9E-05 
1.2E-04 
2.3E-04 
3.8E - 04 
4.OE-04 . . . . . . . . . . ...,..._.. _,.... . : p T p @ q  . . . . . . . . . . 

4 .6E-04 
4.OE-04 
2.5E-04 

. .... .. ,,a:::,::: ....- :: ' .._ , : . ..... . . . . . . . ._i. ....4. 

~~~~~ i . -. . 
'... .*5,,,:.;,:*.2 .._. :.:.,.: 

6 .2E-04 
6.3E-04 
7.1E-04 
l . l E - 0 3  
1 .OE-03. 
6 .1E-04 
5.3E-04 
6.6E-04 
1.4E-03 
2.3E-03 
2.4E-03 
2.8E-03 
2.6E-03 
2.3E-03 
1.4E-03 

3.1E-04 
2.OE-04 
2.OE-04 
2.2E-04 
3 .6E-04 *@E@% 
2.1E-04 
1 .8E-04 
2.1E-04 
4.3E-04 
6.9E-04 
7.4E-04 
8 .6E-04 
8.3E-04 
7.2E- 04 
4.5E-04 

,.._._.... . . ...................... 
.... *: .......... :::.::,,. 

1.5E-03 
9.4E-04 
9.6E-04 ........:; :::: $3 ........... ..... ... 'p:'"' ::*;;., &@ 
1.7E-03 
... .... .... .. , 

1 .6E-03 
9 .2E-04 
8 .1E-04 
1.OE-03 
2.1E-03 
3 .5E-03 
3.7E-03 
4.2E-03 
4.OE-03 
3 .4E-03 
2.1E-03 

ooa .058  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(All Radionucl ides and Pathways) 

SUMMARY 
Page 6 

~~ 

Distance (m) 

Di recti on 1182 1272 1225 1885 1906 1730 

N 
NNW * 

NW 
WNW 

W 
wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

N N E  

8.4E-04 
. ......... .&. ..... :,;,:z;: .... :.. .. 
5.5E-04 
6.1E-04 
9.9E-04 
9.2E-04 
5.3E-04 
4.7E-04 
5.8E-04 
1.2E- 03 
2.OE-03 
2.1E-03 
2.4E-03 
2.3E-03 
2.OE-03 
1.2E-03 

g,;;:i'gg yf* 7.3E-04 
4.7E-04 

5.3E- 04 
8.6E-04 
8.OE-04 
4.7E-04 
4.1E-04. 
5.OE-04 
1 .OE-03 
1.7E-03 
1.8E-03 
2.1E-03 
2.OE-03 
1.7E-03 
l.lE-03 

~ ~ 4 ~ ~ ; ~ ~  . . . . .  .... .(_., ..... ;+ ....... ,.,.: ..... ;:;::::.. . ::;.,.: 

7.8E-04 
:g$;:: 5.OE-04 ............... : ..... .'. 

9.2E-04 
8.6.E-04 
.5.OE-04 
4.4E-04 
5.4E-04 
1.1E-03 
1.9E-03 
2.OE-03 
2.2E-03 
2.1E-03 
1.8E-03 
1.1E-03 

,G;p@g# .... 
: '.5 .*::: *.... 7 E - 0 4  7. 

3.5E- 04 
2.3E-04 
2.3E-04 
2.5E- 04 
4.1E-04 
4.OE-04 ~~~~~-~~~ 
2.OE.04 
2.4E-04 
4.8E-04 
7.9E-04 
8.4E-04 
9.7E-04 
9.4E-04 
8.2E-04 
5.1E-04 

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

3.4E-04 
2.2E- 04 
2.2E-04 
2.5E-04 
4.OE-04 
3.9E-04 
pspj?j@ . . . . . .  

1.9E-04 
2.4E-04 
4.7E-04 
7.7E-04 
8.2E-04 
9.5E-04 
9.2E- 04 
8.OE-04 
5.OE-04 

................................ 
.:+: .... ..:.-:: . ........................ ...................... 

4.1E-04 
2.7E-04 
2.7E-04 
3. OE- 04 
4.8E - 04 
4.6E-04 
2.7E-04 
2.3E - 04 
2.8E-04 
5.7E-04 
9.4E-04 
1.OE-03 
1.2E-03 
..................................... 1.1E-03 
~jlji""id"pqp.$ . . .  

6.OE-04 
: ...... :?.::: ...:i ..... :>;.. .. :.:...: 
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I N D I V I D U A L  LIFETIME R I S K  ( d e a t h s )  
(All Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 7 

. .  

D i s t a n c e  (m) 

D i  r e c t i  on 1086 989 1469 2446 2959 1948' 3028 

N 
N N W  
N W  

W N W  
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ES E 
E 

ENE.  
NE 

N N E  

8.4E-09 
5.4E-09 
5.5E-09 
6.2E-09 
1.OE-08 
9.2E-09 
5.3E-09 
4.7E-09 
5.8E-09 
1 .2E-08 
2.OE-08 
2.1E-08 
2 .4E-08 
2 .3E-08 
2. O E -  08 
1 .2E-08 

3.OE-08 4.8E-09 
6.4E-09 3.1E-09 
6.5E-09 3.1E-09 
7.3E-09 3.5E-09 
1 .2E-08 5.6E-09 
l . l E - 0 8  5.3E-09 
6.3E-09 3.1E-09 
5.5E-09 2.7E-09 
6.9E-09 3.3E-09 
1 .4E-08 6.8E-09 
2.4E-08 l . l E - 0 8  
2.5E-08 1.2E-08 
2 .9E-08 1.4E-08 
2.7E-08 1 .3E-08 
2.4E-08 l . l E - 0 8  
1.4E-08 7.OE-09 

1.9E-09 1 .3E-09 
1.2E-09 8 .6E-10 
1.2E-09 8 .6E-10 
1.3E-,09 9.4E-10 
2.2E-09 1.5E-09 
2.2E-09 1.5E-09 
1.2E-09 8 .9E-10 
l ; l E - 0 9  7.5E-10 
1.3E-09 9.OE-10 
2.6E-09 1 .8E-09 
4.2E-09 ' 2 . 9 E - 0 9  
4.4E-09 3 .1E-09 
5.2E-09 3.6E-09 
5.OE-09 3.5E-09 
4.4E-09 3.1E-09 
2.7E-09 1 .9E-09 

2.8E-09 
1.8E-09 
1.8E-09 
2.OE-09 
3.3E-09 
3.2E-09 
1.8E-09 
1.6E-09 
1 .9E-09 
3.9E-09 
6.4E-09 
6.8E-09 
7.9E-09 
7.6E-09 
6.6E-09 
4.1E-09 

1.3E-09 
8.2E-10 
8 .2E-10 
9.OE-10 
1.5E-09 
1.5E-09 
8 .5E-10 
7 .2E-10 
8 .6E-10 
1.7E-09 
2.8E-09 
2.9E-09 , 

3.5E-09 
3.4E-09 
2.9E-09 
1 .9E-09 

D is tance  ( m )  

D i  r e c t i  on 1043 2198 - 2743 2795 1095 2003 882 

N 
N N W  
N W  

W N W  
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

NNE 
. .. 

' I  

9.1E-09 
5.8E-09 
5.9E-09 
6 .6E-09 
1.1E-08 
9.9E-09 
5.7E-09 
5.OE-09 
6.2E-09 
1 .3E-08 
2.2E-08 
2.3E-08 
2.6E-08 
2 .5E-08 
2.1E-08 
1.3E-08 

2 .3E-09 
1.5E-09 
1.5E-09 
1.6E-09 
2.6E- 09 
2 .6E-09 
1.5E-09 
1.3E-09 
1.5E-09 
3.1E-09 
5.1E-09 
5.4E-09 
6.3E-09 
6.1E-09 
5.3E-09 
3.3E-09 

1.5E-09 
9.8E- 10 
9 .9E-10 
1.1E-09 
1.8E-09 
1.8E-09 
1.OE-09 
8.6E-10 
1.OE-09 
2.1E-09 
3 .3E-09 
3.6E-09 
4.2E- 09 
4.1E-09 ' 

3 .5E-09 
2.2E-09 

1.5E-09 8.3E-09 2.7E-09 1.3E-08 
9.5E-10 5.3E-09 1 .7E-09 8.1E-09 
9.5E-10 5.4E-09 1 .7E-09 8.3E-09 
1.OE-09 6.1E-09 1.9E-09 9.3E-09 
1.7E-09 9.8E-09 3.1E-09 1.5E-08 
1.7E-09 9.1E-09 3.OE-09 1.4E-08 
9.8E-10 - 5 . 2 E - 0 9  1.8E-09 7.9E-09 
8.3E-10 4.6E-09 1.5E-09 7.OE-09 
1.OE-09 5.7E-09 1.8E-09 8.7E-09 
2.OE-09 1 .2E-08 3.7E-09 1.8E-08 
3 i2E-09 '  2.OE-08 6.OE-09 '3 .1E-08 
3.4E-09 2 .1E-08 6.4E-09 3 .2E-08 
4.OE-09 2 .4E-08 7.4E-09 3.7E-08 
3.9E-09 2 .3E-08 7.2E-09 3.5E-08 
3.4E-09 2.OE-08 6.2E-09 3.OE-08 
2.2E-09 1.2E-08 3.9E-09 1.8E-08 

0QPPQQ;O 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
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D i s t a n c e  (m) 
~~ 

Oi r e c t i  on 1182 1272 1225 1885 1906 1730 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NN E 

7.2E-09 
4.6E-09 
4.7E-09 
5.3E-09 
8.5E-09 
7.9E-09 
4.6E-09 
4.OE-09 
5.OE-09 
1.OE-08 
1 .7E-08 
1.8E-08 
2.1E-08 
2.OE-08 
1 .7E-08 
1.OE-08 

6.3E-09 
4.1E-09 
4.1E-09 
4.6E-09 
7.4E-09 
6.9E-09 
4.OE-09 
3.5E-09 
4.3E-09 
9.OE-09 
1.5E-08 
1.6E-08 
1.8E-08 
1.7E-08 
1.5E-08 
9. 1.E-09 

6.8E-09 
4.3E-09 
4.4E-09 
4.9E-09 
8.OE-09 
7.4E-09 
4.3E-09 
3.8E-09 
4.7E-09 
9.7E-09 
1 .6E-08 
1 .7E-08 
1.9E-08 
1 .8E-08 
1.6E-08 
9 .8E-09 

3.OE-09 
1.9E-09 
2.OE-09 
2.2E.-09 
3.5E-09 
3.4E-09 
2.OE-09 
1 .7E-09 
2.1E-09 
4.2E-09 
6.8E-09 
7.2E-09 
8.4E-09 
8.1E-09 
7.OE-09 
4.4E-09 

2.9E-09 
1.9E-09 
1.9E-09 
2.1E-09 
3.4E-09 
3.3E-09 
1.9E-09 
1.6E-09 
2.OE-09 
4.1E-09 
6.7E-09 
7.1E-09 
8.2E-09 
7.9E-09 
6.9E-09 
4.3E-09 

3 .5E-09 
2.3E-09 
2.3E-09 
2.5E-09 
4.1E-09 
4.OE-09 
2.3E-09 
2.OE-09 
2.4E-09 
4.9E-09 
8.1E-09 
8.6E-09 
9.9E-09 
9.5E-09 
.8.3 E- 09 
5.1E-09 
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MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 609 M e t e r s  E a s t  
L i f e t i m e  F a t a l  C a n c e r  R i s k :  1 .53E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi Val  e n t  

(mrem/y 1 

3. H E - 0 3  
3.55E-03 

R MAR 1 .50E-01  

GONADS 
BREAST 

LUNGS 9.09E+00 
THYROID 3.02E-03 

RMNDR . 7.73E-02 
ENDOST 1.96E+00 

EFFEC 1.19E+00 

a 

: .  . .  



A p r  20. 1998 7:57 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

N u c l i d e  C l a s s  S i z e  

U-234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH-228 
TH-230 
TH - 232 
TH - 234 

Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
w 1.00 
w 1 .00  
Y 1 .00  
Y 1 .00  
Y 1.00 
Y 1.00 

S o u r c e  
#1 

C i  /y  
TOTAL 
C i  /y 

5 .7E-04 
3.OE-05 
2 .2  E - 0.5 
6.3E-04 
4.OE-07 
1 . 6 E - 0 6  
I. 7 E - 0 5  
5.OE-05 
2.7E-06 
2 .5E-03 

5.7E-04 
3.OE-05 
2.2E-05 
6.3E- 04 
4.OE-07 
1 .6E-06 
1 .7E-05 
5.OE-05 
2.7E-06 
2.5E-03 

SITE INFORMATION 

T e m p e r a t u r e :  11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 

S Y N O P S I S  
P a g e '  2 

. .  



Apr 20. 1998 7:57 am 

SOURCE INFORMATION 

Source Number: 1 

Source H e i g h t  ( m ) :  1.00 
Area (sq m ) :  9.78E+04 

Plume R ise  
Pasqui  11 C a t :  A B C D 

S Y N O P S I S  
Page 3 

E F G 

Zero : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A G R I  CULTURAL DATA 

Vegetabl  e M i l  k Meat 
- - 

F r a c t i o n  Home Produced: . 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run.  
D e f a u l t  V a l  ues used. ' 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

609 648 1693 1601  1461 1602 1811 1891 1926 2067 
2060 2040 1899 1876 2373 1791  1288 1234 1125 952 
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S t a t e :  OH Z i p :  45253-8704 

S o u r c e . C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type: Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
WPRAP - R a i l y a r d  CG11  

D a t a s e t  Name: 97-ZO36a-RR-Gl 
D a t a s e t  Date :  Apr  20, 1998 7:50 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 

, . RMNDR 

S e l  e c t e d  
I n d i v i d u a l  

(mrem/y) 

3 . l l E - 0 3  
3.55E-03 
1 .50E-01  
9.09E+00 
3 .02E-03  
1.96E+00 
7.73E-02 

EFFEC 1.19E+OO 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  . 
I n d i v i d u a l  

(mrem/y)  

INGESTION 
I NHA LATI  ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
I NTE RNA L 
EXTERNAL 

TOTAL 

5.49E - 02 
1.14E+00 
9.53E-08 
6.35E - 04  
1.19E+OO 
6 .35E-04  

1.19E+OO 

SUMMARY 
Page 1 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

Sel e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

u - 234 
U-235 
U-236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH- 230 
TH - 232 
TH-234 

TOTAL 

5.15E-01 
2.58E-02 
1 .89E-02 
5 .12E-01 . 
4.53 E - 05 
7.07E-05 
2.84E-02 
8.36E- 02 
6.40E-03 
1.22E-03 

1.19E+00 



, .. 
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CANCER R I S K  SUMMARY 

Cancer 

Sel e c t e d  I n d i  v i  dua l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 

THY RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
U R I N A R Y  
OTHER 

. BONE 
1'. 45E - 07 
9.57E- 08 
7.00E- 10 
7.97E-09 
1.48E-05 
5.26E-09 
1.39E-08 
6.76E-09 

'3.05E-09 
1.60E-07 
3.73E-09 

TOTAL 1.53E-05 

PATHWAY R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

I N G E S T I O N  
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

2.91E-07 
1.50E-05 
2.12E-12 
1.46E-08 
1.52E-05 
1.46E-08 

1.53E-05 



. A p r  20,  1998 7 :57 .am 

. N u c l i d e  

U-234  
U - 2 3 5  
U-236  
U - 2 3 8  
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

6 .66E-06  
3 .40E-07  
2 .45E-07  
6 .68E-06  
6.39E- 10 
7 . 5 2 E - 1 0  
5.70E-07 
6.86E- 07  
3 .61E-08  
4 .14E-08  

1 S 3 E - 0 5  

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A 1  1 Radionucl  i d e s  and Pathways) 

D is tance  (rn) 
~~ ~ 

D i  r e c t i  on 609 648 1693 1601 1461 1602 1811 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

4 .2E-01 

2 .8E-01 
3.3E-01 
4 .7E-01 
4.2E-01 
2 .7E-01 
2 .4E-01 
3 .2E-01 
6 .2E-01 
9 .8E-01 

,.... :.:.:.?:.: .\.. :.:.:.:.....:.. .' : 
~*~~~~~ 

1.1E+00 
1.2E+00 
1.1E+00 
9 .5E-01  
6.2E-01 

3 .7E-01 
_.........../.. 2 .5E-01 : i... "( ..... . ...... 
e i i ~ ~ ~ - ~ ~  
2.8E-01 
4.2E-01 
3.8E-01 
2.4E-01 
2 .1E-01  
2 .8E-01 
5 .5E-01 
8 .7E-01 
9.6E-01 

9 .9E-01 
8 .4E-01 
5.4E-01 

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

1.1E+00 

5.9E-02 
3.9E-02 
3.9E-02 :@:z@g.@z 
6.9E-02 
6.6E-02 
3.9E-02 
3.4E-02 
4.1E-02 
8.2E-02 
1 .3E-01 

1 .6E-01 
1 .6E-01 
1 .4E-01 
8.5E-02 

. . . . . . ... . . . . . . . . . . . . . . 
::. .C.. I: ........ . ........... . 

1.4E.01 

6.5E-02 
4.3E-02 
4.3E-02 
4.8E-02 

7.3E-02 
~~.~~~~~~ 
:>..::: ..._... 5: ...... 

4.3E-02 
3.8E-02 
4.6E-02 
9.1E-02 
1 .5E-01 
1 .6E-01 
1 .8E-01 
1 .7E-01 
1 .5E-01 
9.4E-02 

7.7E-02 
5.1E-02 
5.1E-02 
5.7E- 02 

8.6E-02 
5.1E-02 
4.4E- 02 
5.4E-02 
1.1E-01 
1.8E-01 
1.9E-01 
2.1E-01 
2.OE-01 
1.8E-01 
l . l E - 0 1  

~:~~~~~ 
:. .... t::.. .. :... ,.5: ......_.. 

6 .5E-02 
4.3E-02 
4.3E-02 
4.8E-02 
7.6E-02 
7.3E-02 
. q... .::$@g$JZ 
3.8E-02 

...... ....................... . ,.......,.._. 

. . ,.,*:. .... ... ..n .....in... ......... . ... ... 

4.6E-02 
9.1E-02 
1 .5E-01  
1.6E-01 
1 .8E-01 
1.7E-01 
1.5E-01 
9.4E-02 

5.2E-02 
3.5E-02 
3.5E-02 
3.9E-02 
6.1E-02 
5.9E-02 

3.1E-02 
3.7E-02 
7.2E-02 
1 .2E-01 
1 .2E-01 
1 .4E-01 
1 .4E-01  
1 .2E-01 
7.5E-02 

~~~~~ :... . ..C. . , 
...,... : ..... : ...( : ..... :::::::., ......... 

D i s tance  (m) 

D i  r e c t i  on 1891 ' 1 9 2 6  2067 2 0 6.0 2040 1899 1876 

N 
NNW 

NW 
W N W  

W 
wsw ' 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

4 .9E-02 
3 .2E-02 
3 .3E-02 
3 .6E-02 
5 .6E-02 
5.5E-02 
3 .3E-02 

3 .4E-02 
6 .6E-02 
1 .1E-01  
1 .1E-01  
1 .3E-01  
1 .3E-01  
1 .1E-01  
7.OE-02 

@$$j @-g,;g 
..... ,.x:: ..... :.. . ..:.:.:.. ..A. .. 

4 .7E-02 
3.1E-02 
3.1E-02 
3.4E-02 
5.4E-02 
5.3E-02 
3.2E-02 

3.3E-02 

. . . . . . . . ... . ........... . ... . . 
~*~~~~~~ 

6 .4E-02 
1 .OE-01 
1 .1E-01  
1 .3E-01 
1 .2E-01 
1 .1E-01 
6.7E-02 

4 . l E - 0 2  
2.8E-02 
2.8E-02 
3.OE-02 
4.8E-02 
4.7E-02 
2.8E-02 $$::sg;@:@;$$ 
2.9E - 02 
5.6E-02 
9.OE-02 
9.5E-02 
1.1E-01 
1 .1E-01 
9.4E-02 
5.9E-02 

, . .,...,:,:. . . . . . . . . . .._ . . 
... . x:.. i:.. , . . . . . . . . . . 

4.2E-02 
2.8E-02 
2.8E-02 , 

3 .1E-02 
4.8E-02 
4.7E-02 
2.8E-02 F @ q j @  

2.9E-02 
5.6E-02 
9.OE-02. 
9 .6E-02 
1 .1E-01 
1.1E-OJ 
9.4E-02 
6.OE-02 

. .... . .. . , . , *: -. . ..z::. ....... . ..:.:.:.:.. ... . ... 

4.2E-02 
2.8E-02 
2.9E-02 
3.1E-02 
4.9E-02 
4.8E-02 
2.9E-02 

3.OE-02 
'5.7E-02 
9.2E-02 
9.8E-02 
1 .1E-01 
l . l E - 0 1  
9.6E-02 
6.1E-02 

$+$$@yjz . ..(. .(. . .... :: . .. ... 
L . .. ?.:.....A . ..:.:.:.:.. /... . . 

4 .8E-02 
3.2E-02 
3.2E-02 
3.5E-02 
5.6E-02 
5.5E-02 
3.3E-02 
2.8E-02 

6.6E-02 
1 .1E-01  
1 .1E-01 
1 .3E-01 
1 3E-01  
1 .1E-01 
6.9E-02 

?&j#pg@,? 
.... r;..,, ............. 

4.9E-02 
3.3E-02 
3 .3E-02 
3.6E-02 
5.7E-02 
5.6E-02 
3.3E-02 
2.9E-02 

I:, ,.:a:, :, , ;:g.,:,,;:; .:. 
6 .7E-02 
1 .1E-01  
1 .2E-01 
1 .3E-01 
1 .3E-01 
1. I E - 0 1  
7.1E-02 

' B l ' i l ~ ~ ~ ~  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY . 
Page 6 

D i s t a n c e  (m) 

D i  r e c t i  on 2373 1791 1288 1234 1125 9 52 

N 
NNW ' 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

3 .3E-02 
2.2E-02 
2.2E-02 
2.4E-02 
3.8E-02 
3.8E-02 
2.3E-02 
2.OE-02 
pA:':'"'''''''''''''''''' 2.3E-02 
, , :ii::?q$$j@$ 
7.OE-02 
7.5E-02 
8.7E-02 
8.4E-02 
7.4E-02 
4.7.E-02 

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

5.4E-02 
3.5E-02 
3.6E-02 
3 .9E-02 
6.2E-02 
6.OE-02 
3.6E-02 
3.1E-02 
3.7E-02 
:@qg<@3; f .:.... .. 

1 .2E-01 
1 .3E-01 
1 .5E-01 
1.4E-01 
1 .2E-01 
7.7E-02 

............................................ 
,..::.: .... 

9 .7E-02 
6.3E-02 
6.4E-02 
7.2E-02 
1.1E-01 

.1 .1E-01 
6.3E-02 
5.5E-02 
6.8E-02 
........................ 1 .4E-01 
. . . .  :p?-!pp2; . . . .  -.. .... 

2 .4E-01 
2.7E-01 
2.6E-01 
2.3E-01 
1.4E-01' 

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

: ..... ::.-< ...... :.. ,.$:;> ..... : ..... : 

1. I E - 0 1  
6.9E-02 
6.9E-02 
7.8E-02 
1.2E-01 
1.2E-01 
6.8E-02 
6.OE-02 
7.3E-02 
B " i ~ ~ ~ ~ ~  1 S E - 0 1  

2.6E-01 
3.OE-01 
2.8E-01 
2.4E-01 
1.5E-01 

. . . . . .  .* ...... .'$" . . .  ................................. ..>..... 

1 .2E-01  
8.1E-02 
8.2E-02 
9.2E-02 
1.5E-01 
1.4E-01 
8.OE-02 
7.OE-02 
8 . 6  E - 02  
1.8E-01 
2.9E-01 
3.1E-01 
3.5E-01 

2.9E-01 
1.8E-01 

~~~~~~~~~~ .: 
........ ....................... 

1 .7E-01 
1 .1E-01 
1 .1E-01 
1.2E-01 
2.OE-01 ' 

1 .8E-01 . 

1.1E-01 
9.4E-02 
1 .2E-01 
2 .4E-01 
4.OE-01 
4 .3E-01 
4,. 8E - 01 
4.6E-01 
B * ~ ~ ~ ~ ~ ~ ~  
2.4E-01 

........................ .: .... : 
...................... 

. !, 1 .  
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

D i  r e c t i  on 609 648 1693 1601 1461 1602' 1811 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E N E ,  

NE 
NN E 

5 .4E-06 
3.6E-06 
3.5E-06 
4.2E-06 
6.OE-06 
5.4E-06 
3.5E-06 
3.OE-06 
4.1E-06 
8.OE-06 
1.3E-05 
1.4E-05 
1.5E-05 
1.4E-05 
1.2E-05 
7.9E-06 

4.7E-06 7.3E-07 
3 .2E-06 4.8E-07 
3.1E-06 4.8E-07 
3 .6E-06 5.3E-07 
5.3E-06 8.6E-07 
4.8E-06 8.3E-07 
3.OE-06 4.8E-07 
2.7E-06 4.2E-07 
3.5E-06 5.1E-07 
7.OE-06 1.OE-06 
l . l E - 0 5  1.7E-06 
1.2E-05 1.8E-06 
3.3E-05 2.OE-06 
1 .3E-05 2.OE-06 
l . l E - 0 5  1.7E-06 
6 .9E-06 l . l E - 0 6  

8.1E-07 9.6E-07 
5.3E-07 6.2E-07 
5.3E-07 6.3E-07 
5.9E-.07 7.OE-07 
9.5E-07 1.1.E-06 
9.1E-07 l . l E - 0 6  
5.3E-07 6.2E-07 
4.6E-07 5.4E-07 
5.6E-07 6.6E-07 
l . l E - 0 6  1.4E-06 
1*.9E-06 2.2E-06 
2.OE-06 2.4E-06 
2.3E-06 2.7E,-06 
2.2E-06 2.6E-06 
1 .9E-06 2.2E-0.6 
1 .2E-06 1 .4E-06 

8 .1E-07 
5.3 E -.O 7 
5 .3E-07 
5.9E-07 
9.5E-07 
9.1E-07 
5.3E-07 
4.6E-07 
5.6E-07 
1.1E-06 
1 .9E-06 
2.OE-06 
2.3E-06 

1.9E-06 
1 .2E-06 

2.2E106 

6.5E-07 
4.2E-07 
4.3E-07. 
4 .7E-07 
7 .6E-07 
7 .3E-07 
4.3E - 0 7  
3 .7E-07 
4.5E-07 
9.OE-07 
1.5E-06 
1.6E-06 
1.8E-06 
1.7E-06 
1.5E-06 
9.4E-07 

D i s t a n c e  (rn) 

D i r e c t i o n  1891 1926 - 2067 2060 2040 . 1899 1876 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

N E  
NNE 

6.OE-07 5.8E-07 5.1E-07 5.1E-07 
3.9E-07 3.8E-07 3.3E-07 3 .3E-07 
3 .9E-07 3.8E-07 3.3E-07 3 .4E-07 
4.3E-07 4.2E-07 . 3 .7E-07 3.7E-07 
7.OE-07 6.7E-07 5.9E-07 5.9E-07 
6.8E-07 6.6E-07 5.8E-07 5.8E-07 
4.OE-07 3.8E.-07 3.4E-07 3.4E-07 
3.4E-07 3.3E-07 2.9E-07 2.9E-07 
4.1E-07 4.OE-07 3.5E-07 3.5E-07 
8 .3E-07 8.OE-07 6.9E-07 7.OE-07 
1.3E-06 1.3E-06 l . l E - 0 6  l i l E - 0 6  
1 .4E-06 1.4E-06 1.2E-06 1.2E-06 
1.7E-06 1.6E-06 1.4E-06 1.4E-06 
1 .6E-06 1.5E-06 1.3E-06 ' 1.4E-06 
1.4E-06 1.3E-06 1 .2E-06 1.2E-06 
8 .7E-07 8.4E-07 7.4E-07 7.4E-07 

5.2E-07 5.9E-07 6.1E-07 
3.4E-07 3.9E-07 4.OE-07 
3 .4E-07 3.9E-07 4.OE-07 
3.8E-07 4.3E-07 4.4E-07 
6.OE-07 6.9E-07 7.1E-07 
5.9E-07 6.7E-07 6.9E-07 
3 .5E-07 3.9E-07 4.OE-07 
3.OE-07 3.4E-07 3.5E-07 
3.6E-07 4.1E-07 4.2E-07 
.7.1E-07 8.2E-07 8.4E-07 
1.2E-06 1.3E-06 '1.4E-06 
1.2E-06 1.4E-06 1.5E-06 
1.4E-06 1.6E-06 1.7E-06 
1.4E-06 1.6E-06 1.6E-06 
1.2E-06 1 .4E-06 1.4E-06 
7.5E-07 8.6E-07 8.8E-07 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i  r e c t i  on 2373 1791 , 1 2 8 8  1234 1125 952 

N 4.OE-07 
NNW 2.6E-07 

NW 2.6E-07 
W N W  2.9E-07 

W 4.6E-07 
wsw 4.6E-07 

sw 2.7E-07 
ssw 2.3E-07 

S 2.8E-07 
SSE 5.4E-07 

SE 8.8E-07 
ESE 9.3E-07 

E 1 .1E-06 
ENE l . l E - 0 6  

N E  9.2E-07 
NNE 5.8E-07 

6.6E-07 1 .2E-06 
4.3E-07 7 .9E-07 
4.4E-07 8.OE-07 
4.8E-07 8.9E-07 
'7 .7E-07 1 .4E-06 
7.5E-07 1.3E-06 
4.4E-07 7.8E-07 
3.8E-07 6.8E-07 
4.6E-07 8.4E-07 
9.2E-07 1.7E-06 
1.5E-06 2.9E-06 
1.6E-06 3.OE-06 
1.8E-06 3.5E-06 
1.8E-06 3.3E-06 
1.5E-06 2.9E-06 
9.6E-07 1.8E-06 

1.3E-06 1.6E-06 2.1E-06 
8.5E-07 1.OE-06 1.4E-06 
8.7E-07 1.OE-06 1.4E-06 
9.7E.-07 l . l E - 0 6  1.6E-06 
1.6E-06 1.8E-06 2.5E-06 
1.5E-06 1.7E-06 2.3E-06 
8.5E-07 1.OE-06 1.3E-06 
7.4E-07 8.7E-07 1.2E-06 
9.1E-07 l . l E - 0 6  1.5E-06 
1.9E-06 2.3E-06 3.1E-06 
3.1E-06 3.7E-06 5.1E-06 
3.3E-06 3.9E-06 5.4E-06 
3 .8E-06 4.5E-06 6.2E-06 
3 .6E-06 4.2E-06 5.8E-06 
3.1E-06 3.7E-06 .5.OE-06 
1.9E-06 2.3E-06 3.1E-06 
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V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n ' d i v i d u a l -  Assessment 
Apr 20, 1998 7:57 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P .O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

' E f f e c t i v e  Dose Equi V a l  e n t  
(mrern/year) 

1.58E+00 

A t  T h i s  L o c a t i o n :  528 Meters  E a s t  

Source .Ca tegory :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
WPRAP - R a i l y a r d  CG21 

Da tase t  Name: 97-2036a-RR-G2 ' 

Da tase t  Date: Apr 20, 1998 7:52 am 
Wind F i  1 e: WNDFI LES\97STAR.WND 



Apr .20, 1998 7:57 am 

M A X I M A L L Y  EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  528 Me te rs  East 
L i f e t i m e  F a t a l  Cancer R isk :  2.02E-05 . 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

4.04E-03 
4.62E-03 
1.96E-01 

3.93E-03 

9.98E- 02 

1.20E+01 

2.57E+00 

EFFEC 1.58E+00 

S Y N O P S I S  
Page 1 



A p r  20 ,  1 9 9 8  7 :57  am SYNOPSIS 
Page'  2 

Nucl i d e  C 1  a s s  

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S i z e  

S o u r c e  
#1 

C i  / y  
TOTAL 
c i  /y 

U - 234 
U-235  

U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

U-'236 

Y 
Y 
Y 
Y 
W 
W 
Y 
Y 
Y 
Y 

1.00 
1 . 0 0  
1.00 
1 .00  
1.00 
1 . 0 0  
1.00 
1 . 0 0  
1.00 
1 . 0 0  

5.7E-04 
3.OE-05 
2 .2E-05  
-6.3E - 04  
4.OE-07 
1 . 6 E - 0 6  
1 . 7 E - 0 5  
5.OE-05 
2 . 7 E - 0 6  
2 . 5 E - 0 3  

5 .7E-04  
3.OE-05 
2 .2E-05  
6 .3E-04  
4.OE-07 
1 .6E-06  
1 . 7 E - 0 5  
5.OE-05 
2 .7E-06  
2 .5E-03  

s ITE I N FORMATI ON 

T e m p e r a t u r e  : 11 d e g r e e s  C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng H e i  g h t  : 950 m 



Apr 20, 1998 7:57 am S Y N O P S I S  
Page 3 

SOURCE INFORMATION 

Source Number: 1 

Source .Height ( m ) :  1.00 
Area ( s q  m ) :  9.78E+04 

Plume R i s e  
P a s q u i l l  C a t :  A ' B  C D E F G 

Zero : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetabl  e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: . 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 

Food Ar rays  were n o t , g e n e r a t e d  f o r  t h i s  run.  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

528 1024 2294 1709 2138 2754 2604 1148 1818 1936 
1983 1227 2811 1612 1708 1804 1774 2520 2548 1057 
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V e r s i o n  1.00 

. C l e a n  A i r  A c t  Assessment  Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
A p r  2 0 ,  1998 7:57 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

, S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type: Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
WPRAP - R a i l y a r d  CG21 

D a t a s e t  Name: 97-2036a-RR-GZ 
D a t a s e t  Date :  Apr  2 0 ,  1998 7:52’am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr  20, 1998 7:57 am 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I nd i v i  du,a 1 

( m r e d y )  

PATHI 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR . 

EFFEC 

Y EFFECT1 

Pathway 

4.04E-03 
4.62E-03 
1.96E-01 

3.93E-03 

9.98E-02 

1.20E+01 

.2 .'57E+OO 

' E  DOSE EQUIVALENT SUMMAR' 

TOTAL 

1.58E+00 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

S e l e c t e d  
I n d i v i d u a l  

(rnrem/y) 

7.08E-02 
1.50E+00 
1.26E-07 
8.34E - 04 

8.35E-04 
1.58E+00 

1.58E+00 

SUMMARY 
Page 1 

a 



a 

a 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

Sel e c t e d  
I ndi v i  dua l  

( m  rem/y 1 

U - 234. 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

TOTAL 

6 . 8 1 E - 0 1  
3 .41  E- 02 
2.50E-02 
6 .78E-01 
5.92E- 05 
9.21E-05 
3.76E-02 
1 . l l E - 0 1  
8.48E- 03 
1.59E-03 

1.58E+00 

SUMMARY 
Page 2 . '  



A p r  20, 1998  7 :57  am 

C A N C E R  R I S K  SUMMARY 

Se l  e c t e d  I n d i  v i  d u a l  
. T o t a l  L i f e t i m e  

Cancer  F a t a l  C a n c e r  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
P A N C R E A S  
URINARY 
OTHER 

1 . 8 9 E - 0 7  
1 .25E-07  
9 .12E-10  
1.04E- 08  
1 .96E-05  
6.84E- 09 
1 .80E-08  
8.86E- 09 

* 3 .97E-09  
2 .06E-07  
4.86E - 09  

. TOTA L 2 . 0 2 E - 0 5  

Pathway 

INGESTION 
I NHA LAT I O N  
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  C a n c e r  R i s k  

3 . 7 6 E - 0 7  
1 .98E-05  
2.81E- 1 2  
1 . '92E-08 
2.02E- 05 
1 .92E-08  

2.02E-05 

SUMMARY 
Page 3 

PATHWAY RISK SUMMARY 
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N U C L I D E  R I S K  SUMMARY 

, 
Nucl i d e  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U-234 
u-235 
U-236 
U - 238 
R A - 2 2 6  
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

SUMMARY 
Page 4 

8.81E-06 
4.50E-07 
3.24E - 07 
8.84E -06  
8.42E- 10 
9.85E- 10 
7.55E-07 
9.08E-07 
4.78E- 08 
5.45E-08 

2.02E-05 



Apr  20, 1998 7:57 am SUMMARY 
Page 5 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  
~~ 

D i  r e c t i  on 528 1024 2294 1709 2138 2754 2604 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 

NE 
NNE 

p&p@g . .. . ..-,., .. . . . ...*.. ..:.. :.::::::., . :.. . .. 
3 .9E-01  
3 .7E-01 
4.5E-01 
6.OE-01 
5 .5E-01 
3 .7E-01 
3 .2E-01  
4 .4E-01 
8.4E-01 
1.3E+00 
1.5E+00 
1.6E+00 

1.3E+00 
1.5E+00 

8.4E-03 

1 .5E-01  
9 .4E-02 *$$S&FO . . d 
: _...,. :;::: .,., :: /./ :::::: 
1 .1E-01 
1 .7E-01  
1 .6E-01 
9.3E-02 
8.2E-02 
1.OE-01 
2 .1E-01  
3 .5E-01  
3,. 7E-01  
4 .2E-01 
3 .9E-01  
3 .4E-01  
2 .1E-01  

3 .4E-02 
2.3E-02 
2.3E-02 
:&.+. 2 .5E-02 ii.. ............ ....... 
. .::::>@Eq-Jz: ::, ,:;m:, .::-$.;,.;,; 

3 .9E-02 
2.4E-02 
2.OE-02 
2.4E-02 
4.6E-02 
7.4E-02 
7.9E-02 
9.2E-02 
8 .9E-02 
7.8E-02 ' 

5.OE-02 

5.8E-02 
3.8E-02 
3 .8E-02 
4.2E-02 
6.7E-02 
6.5E-02 
3.8E-02 
3.3E-02 
4.OE-02 
8.OE-0.2 
1 .3E-01  

1.6E-01 
1 .5E-01 
1.3E-01 
8.3E-02 

. . . . . . . . ... . .,......... ..... .. 
~~~~~~~~~~~. 

A ........\. . . . ._... .., 

3 .9E-02 
2.6E-02 
2.6E-02 
2 :8 E - 0 2 
4 .5E-02 
4 .4E-02 
2.6E-02 
2.3E-02 
2.7E-02 
5.2E-02 
8 .4  E'- 0 2 
8 .9E-02 . . . , . . . . . . . . . . , . ..((,,. y::::::@@Faz :: .:p.: .  # .. . .  

1.OE-01 
8.8E-02 
5.6E- 02 

, . .:>fi:.. . ... . ..:.:.:.. . ... . .. 

2 .5E-02 
1 .7E-02 
1.7E-02 
1 .9E-02 

@gEjii$@C .:.. 

1 .8E-02 
1. 5E-02 
1.8E-02 
3 .4E-02 
5.3E-02 
5.7E-02 
6.6E- 02 
6.4E-02 
5.6E-02 
3 .6E-02 

................. 2.:.9!.:.0.? ..L. 

... . . . . . . . . . . . . . , . . . . . . 

2.8E-02 
1.9E-02 
1.9E-02 
2.1E-02 
3.2E-02 
3.2E- 02 
1.9E-02 
1.7E-02 
. 2.OE-02 . . . . . . . . . . . . . . . . . . . . .. 
:$?;:BE*@ 
5.9E-02 
6.3E-02 
7.3E-02 
7.1E-02 
6.2E- 02 
.4.0 E - 02 

. . . . . . . . . . . . . . . . . . . . 
: __.. +:. . .. . . . , . , . , . . . 

D i s t a n c e  ( m )  
~ 

D i r e c t i o n  1148 1818 1936 1983 1227 2811 1612 

N 1 .2E-01  5.2E-02 
NNW 7.7E-02 3 .4E-02 

NW 3 .4E-02 
W N W  3 . 8 E - 0 2 ,  

W 1 .4E-01  6.OE-02 
W S W  ' 1 .3E-01 5.8E-02 

sw 7.6E-02 3 .5E-02 
ssw 6.7E-02 3.OE-02 

S 8.3E-02 
SSE 1 .7E-01  

ESE 3.OE-01 1 .2E-01  
E 3 .4E-01 1 .4E-01  

ENE 3 .2E-01  1 .4E-01  
N E  2 .8E-01 1 .2E-01  

NNE 1.7E-03 7 .4E-02  

SE 2 .8E-01 1 .1E-01  

4.6E-02 
3.OE-02 
3.1E-02 
3.4E-02 
5.3E-02 
5.2E-02 
3.1E-02 
2.7E-02 
3.2E-02 
6.3E-02 
1.OE-01 
. 1 .1E-01 . . . . . . :$$yp@$; .: .... : .:. ..... *:. . 
:. . ..:>::. , i: . . :<.:.:.. ..:(. .: 

1 .2E-01 
1.OE-01 
6 .6 E - 0.2 

4.4E-02 
2.9E-02 
2.9E-02 
3.2E-02 
5.1E-02 
5.OE-02 
3.OE-02 
2.6E-02 
3.1E-02 
6.OE-02 
9.6E- 02 
1.OE-01 $$;z,e;;'@g *: .I 

1. I E - 0 1  
1 .OE-01  
6.3E-02 

c . _..._. .... ....... ..... . ..... . ......... 
. . . . . . . . . . , , . . . . . . . .. . 

l . l E - 0 1  
~~~~~~~~ 6 . 2  E.-,.(? 

", . . . .... ̂... ......_......,.,. . . . . , . . . . . . . . . . . . . . 
7.8E-02 
1 .2E-01 
1.2E - 0 1. 
6.8E-02 
6.OE-02 
7.3E-02 
1 .5E-01 
2 .5E-01 
2 .6E-01 
3.OE-01 
2 .8E-01 
2 .5E-01 
1 .5E-01 

2.5E-02 6.4E-02 
1 .7E-02 4.2E-02 
1.7E-02 4.3E-02 
1.8E-02 

7.2E-02 
1.7E-02 4.2E-02 
1.5E-02 3.7E-02 
1 .7E-02 4.5E-02 
3.2E-02 8.9E-02 
5.1E-02 1 .4E-01 
5.5E-02 1 .5E-01 
6.3E-02 1.8E-01 
6.2E-02 1 .7E-01 
5.4E-02 1 .5E-01 
3.5E-02 9.2E-02 

801084 
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INDIVIDUAL .EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 1708 1804 1774 2520 2548 1057 

N 5 .8E-02 5.2E-02 5.4E-02 2.9E-02 2.9E-02 1 .4E-01 
NNW' 3 .8E-02 3.5E-02 3.6E-02 2.OE-02 2.OE-02 8 .9E-02 
.NW 3.8E-02 3.5E-02 3 .6E-02 2.OE-02 2.OE-02 9.1E-02 

WNW 2.2E-02 2 . l E - 0 2  1.OE-01 
W 6 .7E-02 6.1E-02 6.3E-02 3.4E-02 3 .3E-02 1 .6E-01 

wsw 6 .5E-02 5.9E-02 6 . l E - 0 2  1.5E-01 
sw 3 .8E-02 3.5E-02 3 .6E-02 8 .8E-02 

ssw 3.3E-02 3.OE-02 3.1E-02 1.8E-02 1 7.7E-02 
S 4.OE-02 3 .7E-02 3 .8E-02 2.1E-02 2.OE-02 9.6E-02 

SSE 8.OE-02 7.2E-02 7.4E-02 3.9E-02 3.9E-02-  2.OE-01 
SE 1 .3E-01 1.2E-01 1.2E-01 6.3E-02 6.1E-02 3 . 3 E - 0 1  

ESE 1 . 4 E - 0 1  1 .2E-01 1 .3E-01 6.7E-02 6.5E-02 3.5E-01 
E 1 .6E-01 1 .4E-01 l .SE- .Ol  7.7E-02 7 .6E-02 3 . 9 E - 0 1  

. ENE 1 . 5 E - 0 1  1 . 4 E - 0 1  1 .4E-01 7.5E-02 7.4E-02 3 . 7 E - 0 1  

NNE 8 .3E-02 7.5E-02 7.8E-02 4.2E-02 4 .1E-02 2.OE-01 
NE l . 3 E - 0 1  1 . 2 E - 0 1  1 . 2 E - 0 1  6.6E-02 6 .5E-02 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(All Rad ionuc l i des  and Pathways) 

D i s t a n c e  (rn) 

D i r e c t i o n  528 1024 2294 1709 2138 2754 2604 

N 
N N W  
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 
ESE 

E 
ENE, 
NE 

NNE 

7.2E-06 
5.OE-06 
4.7E-06 
5.7E-06 
7.7E-06 
7.1E-06 
4.8E-06 
4.1E-06 
5.7E-06 
1.1E-05 
1.6E-05 
1.9E-05 
2.OE-05 
1.9E-05 
1.6E-05 
1.1E-05 

I 

1.9E-06 
1.2E-06 
3.2E-06 
1.4E-06 
2.2E - 06 
2.OE-06 
1.2E-06 
1.OE-06 
1.3E-06 
2.7E-06 
4.4E-06 
4.7E-06 
5.3E-06 
5.OE-06 
4.3E-06 
2.7E-06 

4.2E-07 
2.8E-07 
2.8E-07 
3.OE-07 
4.9E-07 
4.8E-07 
2.8E-07 
2.4E-07 
2.9E-07 
5.7E-07 
9.3E-07 
9.9E-07 
1.2E-06 
1.1E-06 
9.7E-07 
6.1E-07 

7.2E-07 
4.7E-07 
4.7E-07 
5.2ET07 
8.4E-07 
8.1E-07 
4.7E-07 
4.1E-07 
5.OE-07 
1.OE-06 
1.6E-06 
1.7E-06 
2.OE-06 
1.9E-06 
1.7E-06 
1 .OE-06 

4.8E-07 
3.1E-07 
3.1E-07 
3.4E-07 
5.5E-07 
5.4E-07 
3.2E-07 
2.7E-07 
3.3E-07 
6.5E-07 
1.1E-06 
l.lE-06 
1.3E-06 
1.3E-06 
1.1E-06 
6.9E-07 

3.1E-07 
2.OE.07 
2.OE-07 
2.2E-07 
3.5E-07 
3.5E-07 
2.1E-07 
1.8E-07 
2.1E-07 
4.1E-07 
6.6E-07 
7.1E-07 
8.2E-07 
8.OE-07 
7.OE-07 
4.4E-07 

3.4E-07 
2.2E-07 
2.2E-07 
2.4E-07 
3.9E-07 
3.9E-07 
2.3E-07 
2.OE-07 
2.3E-07 
4.6E-07 
7.4E-07 
7.8E-07 
9.1E-07 
8.9E-07 
7.8E-07 
4.9E-07 

D i s t a n c e  ( m )  

D i  r e c t i  on 1148 1818 1936 1983 1227 2811 1612 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
N E  

NNE 
I . .  

1.5E-06 
9.7E-07 
9.9E-07 
1.1E-06 
1.8E-06 
1.6E-06 
9.6E-07 
8.4E-07 
1.OE-06 
2.2E-06 
3.6E-06 
3.8E-06 
4.3E- 06 
4.1E-06 
3.5E-06 
2.2E - 06 

6.4E-07 
4.2E-07 
4.2E-07 
4.6E-07 
7.5E-07 
7.3E-07 
4.2E-07 
3.6E-07 
4.4E-07 
8.9E-07 
1.4E-06 
1.5E-06 
1.8E-06 
1.7E-06 
1.5E-06 
9.3E-07 

5.7E-07 
3.7E-07 
3.7E-07 
4.1E-07 
6.6E-07 
6.5E-07 
3.8E-07 
3.2E-07 
3.9E-07 
7.8E-07 
1.3E-06 
1.4E-06 
1.6E-06 
1.5E-06 ' 
1.3E- 06 
8.3E-07 

5.4E-07 
3.5E-07 
3.6E-07 
3.9E-07 
6.3E-07 
6.2E-07 
3.6E-07 * 
3.1E-07 
3.7E-07 
7.5E-07 
1:2E-06 
1.3E-06 
1.5E-06 
1.4E-06 
1.3E-06 
7.9E-07 

1.3E-06 
8.6E-07 
8.7E-07 
9.8E-07 
1.6E-06 
1.5E-06 
8.5E-07 
7.4E-07 
9.2E-07 
1.9E-06 
3.1E-06 
3.3E-06 
3.8E-06 
3.6E-06 
3.1E-06 
1.9E-06 

2.9E-07 
1.9E-07 
1.9E-07 
2.1E-07 
3.4E-07 
3.4E-07 
2.OE-07 
1.7E-07 
2.OE-07 
4.OE-07 
6.4E-07 
6.8E-07 
7.9E-07 
7.7E-07 
6.7E-07 
4.3E-07 

8.OE-07 
5.2E-07 
5.2E-07 
5.8E-07 
9.4E-07 
9.OE-07 
5.2E-07 
4.5E-07 
5.5E-07 
1.1E-06 
'1.8E-06 
1.9E-06 
2.2E-06 
2.2E-06 
1.9E-06 . 

1.2E-06 
001086 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  ' 

SUMMARY 
Page 8 

D i s t a n c e  ( m )  

D i  r e c t i  on  1708 1804 1774 2520 2548 1057 

N 7.2E-07 
NNW 4.7E-07 

NW 4.7E-07 
W N W  . 5.2E-07 

W 8 .4E-07 
w s w  8 .'1E- 07 

sw 4.7E-07 
ssw 4.1E-07 

S 5.OE-07 
SSE 1 .OE-06 

SE 1.6E-06 
ESE 1.7E-06 

E 2.OE-06 
ENE 1.9E-06 

NE 1.7E-06 
NNE 1 .OE-06 

6.5E-07 
4.2E-07 
4.3E-07 
4.7E-07 
7.6E-07 
7.4E-07 
4.3E-07 
3.7E-07 
4.5E-07 
9.OE-07 
1.5E-06 
1.6E-06 
1.8E-06 
1.7E-06 
1.5E-06 
9.5E-07 

6.7E-07 
4.4E-07 
4.4E-07 
4.9E-07 
7.8E-07 
7 .6 E - 0 7. 
4.4E-07 
3.'8E-O7 
4.6E-07 
9.3E-07 
1.5E-06 
1.6E-06 
1.9E-06 . 

1;8E-06 
1.6E-06 
9.8E-07 

3.6E-07 
2.3E-07 
2.4E-07 
2.6E-07 
4 i 1E-07 
4.1E-07 
2.4E-07 
2.1E-07 
2.5E-07 
4.8E-07 
7.6E-07 
8.3E-07 
9.7E-07 
9.4E-07 
8.2E-07 
5.2E-07 

3.5E-07 1.7E-06 
2.3E-07 l . l E - 0 6  
2.3E-07 l . l E - 0 6  
2.5E-07 1.3E-06 
4.1E-07 2.1E-06 
4.OE-07 1.9E-06 
2.4E-07 1.3E-06 
2.OE-07 9.7E-07 
2.4E-07 1.2E-06 
4.8E-07 2.5E-06 
7.7E-07 4.2E-06 
8.2E-07 4.4E-06 
9.5E-07 5.OE-06 
9.2E-07 4.7E-06 
8.1E-07 4 .1E-06 
5.1E-07 2.5E-06 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment  
A p r  20,  1998 9:29 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

8 .89E-01 

A t  T h i s  L o c a t i o n :  853 M e t e r s  E a s t  

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  A r e a  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE W800057 [ G l l  

D a t a s e t  Name: 97-PILE1-G1 
D a t a s e t  D a t e :  A p r  20,  1998 9:16 am 

Wind F i l e :  WNDFILES\97STAR.WND 



Apr  20, 1998 9:29 am 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  853 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  1.14E-05 

S Y N O P S I S  a 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi V a l  e n t  

Organ (mrern/y 1 

GONADS 2.41 E -  03 
BREAST 2.75E-03 
R MAR 1.14:-01 
LUNGS 6.76Et00 

ENDOST 1.50E+00 
THYROID 2.35E-03 

RMNDR 6.07E- 02 

EFFEC . 8.89E-01 

Page. 1 
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Nuc l  i d e  

U-234 
U-235 
U-236 
U T  238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

C1 a s s  

Y 
' Y  
Y 
Y 
W 
W 
Y '  
Y 
Y 
Y 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

S i z e  

Source  
#1 

C i  /y 
TOTAL 
.Ci/y 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 - 0 0  
1.00 

8.3E- 04 
4.4E-05 
3.2E-05 
9.3E- 04 
5.9E-07 

*2.4E- 06 
2.5E-05 
7.4E-05 
3.9E-06 
3.7E-03 

~~ ~ 

8 .3E-04 
4.4E-05 
3.2E-05 
9.3E-04 
5.9E-07 
2.4E-06 
2.5E-05 
7.4E-05 
3.9E-06 
3.7E-03 

SITE INFORMATION 

Temperature:  11 d gr 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  .950 m 

C 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

Source Number: 1 

- 
S Y N O P S I S  
Page 3 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  2.85E+04 

Plume R ise  
P a s q u i l l  C a t :  A ' B  C D E F G 

Zero: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A G R  I CULTURAL DATA 

Vegetable M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  r u n .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

964 1027 2082 1954 1773 1736 1838 1877 1905 2006 
1988 1910 1711  1673 2087 1477 913 853 950 1007 

001,092 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A - L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  20,  1998 9:29 a m  

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source  C a t e g o r y :  REMEDIATION SITE 
Source  Type:  Area 

E m i s s i o n  Year :  1997 . 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPI LE W800057 1611 

D a t a s e t  Name: 97-PILE1-G1 
D a t a s e t  Date :  Apr  20, 1 9 9 8 '  9:16 am 

Wind F i l e :  WNDFILES\97STAR.WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

2 .41  E -  03 
2.75E-03 
1 .14E-01 

2.35E-03 

6.07E- 02 

6.76E+00 

1.50E+00 

EFFEC 8.89E.01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  

(mrern/y 1 

INGESTION 4.33E-02 
I NHALATI ON 8.45E-01 

GROUND SURFACE 4.83E- 04 
INTERNAL 8.89E- 0 1  
EXTERNAL 4.83E- 04 

A I R  I M M E R S I O N  7.08E-08 

TOTAL 8 .89E-01 

SUMMARY 
Page 1 . 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Selected 
I nd i v i  d u a l  

Nuc l  i d e  (mrem/y 1 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

3.84E - 01  
1.93E- 02 
1 .41  E -  02 
3 .82E-01 
3 .47E-05 
5.43E-05 
2.12E-02 
6.22E-02 
4.77E-03 
9.3l.E-04 

SUMMARY 
Page 2 

TOTAL 8 .89E-01 



Apr 20, 1 9 9 8  9:29 am 

CANCER RISK SUMMARY 

C a n c e r  

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
URINARY 
OTHER 

1 . H E - 0 7  
7 .31  E -  08 
5.41E- 10 
6 .13E-09  
1.10E-05 ' 

4 .07E-09  
1 . 0 8 E - 0 8  
5.17E- 09  
2.37E-09 
1.26E-07 
2.89E-09 

TOTAL. 1 .14E-05  

PATHWAY RISK SUMMARY 

Pa thway  

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTE.RNAL . 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k '  

2 .30E-07 
1 . l l E - 0 5  
1 ..58E- 12 
1. H E - 0 8  
1 . 1 4 E - 0 5  
l . l l E - 0 8  

SUMMARY 
Page 3 

TOTAL 1 . 1 4 E - 0 5  
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NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Nucl i d e  F a t a l  Cancer R i s k  

U-234 
U-235 
U-236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

4.96E-06 
2.53E-07 
1.83E-07 
4.98E - 0 6  
4.80E- 1 0  
5.72E-10 
4.25E-07 
5.10E-07 
2.69E - 08 
3.10E-08 

TOTAL 1 ..14E-05 

4 7 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m >  

D i  r e c t i  on 964 1027 2082 1954 1773 1736 1838 

N 
NNW * 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

. E  
ENE 

NE 
NNE 

................ 2 .4E-01  ..\........\... ......_.. 
$;;;g;@e:@T ..... * :  .._._._ z.:..:..:. 
1 . 6 E - 0 1  
1 .8E-01  
2 .8E-01 
2 .6E-01  
1 .5E-01  
1 .3E-01  
1 .7E-01  
3 .5E-01 
5 .7E-01 
6.1E-01 
6 .9E-01 
6 .5E-01  
5 .6E-01 
3 .5E-01  

2 .1E-01 
;r 1 .4E-01  

1 .6E-01 
2 .5E-01  
2 .3E-01  
1 .4E-01  
1 .2E-01 
1 .5E-01  
3 .1E-01 
5 .1E-01 
5 .4E-01 
6.1E-01 
5.8E-01 
'5.OE-01 
3 .1E-01 

, . . . . . ~ . ~ ~ ~ - ~ ~  . . . . . . 

6.OE-02 
4.OE-02 j.:.i:.. .... ':Fg 
.. :...:~*& ...... y:.:..:..: 
4.4E-02 
6.9E-02 
6 .8.E - 02 
4.1E-02 
3.5E-02 
4.2E-02 
8.1E-02 
1 .3E-01 
1 .4E-01  
1 .6E-01 
1 .5E-01  
1 .4E-01 
8 .6E-02 

........................... . ....... .....,.. 
6 .7E-02 
4 .4E-02 
4.4E-02 
:, ..::5;: .... ::.. ,.?%..':.;. :. 
@;qjjj;@g 

7.7E-02 
7.6E- 02 
4.5E-02 
3.9E-02 
4.7E-02 
9.1E-02 
1 .5E-01 
1 .6E-01  
1 . 8 E - 0 1  
1 .7E-01  
1 .5E-01  
9.6E-02 

8.OE-02 
5 .2E-02 
5 .3E-02 
5 .8E-02 
g%z:;#X-@!; 

9.OE-02 
5.3E-02 
4 .6E-02 
5.5E-02 
l . l E - 0 1  
1 .8E-01  
1 .9E-01  
2 .2E-01 
2 .1E-01  
1 .8E-01 
1 .1E-01 

,............\. ....................... ... 
... .x.. . .... . . .. . .... 

8 .3E-02 
5 .4E-02 
5.5E-02 
6 .1E-02 
9 .6E-02 
3F:ypYgz , ,d::,:, ..*. . .. .L 

5.5E-02 
4.8E-02 
5.8E-02 
1 .1E-01  
1 .8E-01  
2.OE-01 
2 .3E-01 
2 .2E-01  
1 .9E-01  
1 .2E-01 

......... ....\... ..... ........... i... . .... 

. . . . . . ... . . . ......._. ..... .. . .. 

7 .4E-02 
4 .9E-02 
5.OE-02 
5.5E-02 
8.6E-02 
8 .4E-02 
;@fJ;Eg$yz . .... 

5 .2E-02 
1.OE-01 
1 .6E-01  
1 .8E-01 
2.OE-01 
2.OE-01 
1 .7E-01  
1 .1E-03 

....:... .... . .............. 

. 4.;..3.E;.0..2 . . . . . . . . . . . . . . . 

D i s t a n c e  ( m )  

D i  r e c t i  on 1877 1905 2006 1988 1910 1711 1673 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

. E  
ENE 

NE 
NNE 

7.2E-02 
4.7E-02 
4 .8E-02 
5.2E-02 
8 .3E-02  
p .y@ 8.1E-02 

4.2E-02 
5.OE-02 
9.8E-02 
1 .6E-01  
1 .7E-01  
1 .9E-01  
1 .9E-01  
1 .6E-01  
1.OE-01 

..:.:. . ...., ...... 32:: ...... :...::;-;:,.:.;. ..: 

7.OE-02 
4.6E- 02 
4.7E-02 
5.1E-02 
8 .1E-02 
r.... 7.9E-02 
: . ..,: ..T!p&@ 
4.1E-02 
4.9E-02 
9.5E-02 
1 .5E-01 
1 .6E-01  
1 .9E-01  
1 .8E-01  
1 .6E-01  
1 .OE-01 

_.... ......................... ......... .. ../. . 

6.3E-02 
4.2E-02 
4.2E-02 
4.6E- 02 
7.3E-02 
7.2E- 02 
pB&i$@g i... 

3 ..7 E - 02 
4.4E-02 
8.6E-02 
1 .4E-01 
1 .5E-01 
1.7E-01 
1 .6E-01 
1;4E-01 
9.1E-02 

..... . .................................... 
.......I. ................. ..... .,........ 

6 .4E-02 
4 . X - 0 2  
4.3E-02 
4.7E-02 
7.5E-02 
7.3E-02 
4 . G - 0 2  

4.5E-02 
8.8E-02 
1 .4E-01 
1.5E-01 
1.7E-01 
1 .7E-01  
1 .5E-01  
9 .3E-02 

~ : ~ % ~ ~ ~ ~ .  
, b: .........._.. :.:.:.. 

6 .9E-02 
4.6E-02 
4.6E-02 
5.1E-02 
8 .  OE- 02 
7.9E-02 
4 .7E-02 ~~~~~-~~ 
:..n.Cj .__.........__..__ 
4'.9E-02 
9.5E-02 
1 .5E-01 
1 .6E-01 
1 .9E-01  
1 .8E-01  
1 .6E-01  
1.OE-01 

8 .5E-02 
5.6E-02 
5.6E-02 
6.2E-02 
9 .9E-02 
9.5E-02 
5.6E-02 
~ ~ ; ~ - ~ ~ ~  
5.9E-02 
1 .2E-01 
1.9E-01 
2.OE-01 
2 .3E-01  
2 .2E-01 
1 .9E-01  
1 .2E-01 

. . . . . . . . . . . . .. ..,.,. . . . 
'....%. ................ 

8.8E-02 
5.8E-02 
5.9E- 02 
6.5E-02 
1 .OE-01 
9.9E-02 
. 5 .9E-02 . . . . . . . . . . . . . . . . . . . . 

6 .1E-02 
1 .2E-01  
2.OE-01 
2 .1E-01 
2.4E-01 
2 .3E-01 
2.OE-01 
1 .3E-01  

G i B i i i ~ , ~ ~ ~ ~  
:. ..-.:.. . . . . . . . . . . . . . . . . . ..... , , 



Apr  2 0 ,  1998 9 :29  am 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (rn) 

D i  r e c t i  o n  2087 1477 913 853 950 1007 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E' 
NNE 

5.9E-02 
4.OE-02 
4. O E -  0 2  
4 . 3 E - 0 2  
6 .9E-02 
6 .'8 E - 0 2 
4.OE-02 
........................... 3.5E-02 ... 
. ..:.:.:gK@j$ 
8.OE-02 
1 .3E-01 
1 . 4 E - 0 1  
1 . 6 E - 0 1  
1 . 5 E - 0 1  
1 . 3 E - 0 1  
8 .5E-02 

_.... x.., _.. E. .__ ._ 

l . l E - 0 1  
7.2E-02 
7.3E-02 
8.1E-02 
1 . 3 E - 0 1  
1 .2E-01 
7.2E-02 
:...... 6 .3E-02 :.:.:.. ....... . ............ .....\. 

1 .5E-01 
2 .5E-01 
2.7E-01 
3 . 1 E - 0 1  
2 .9E-01 
2 .5E-01 
1 .6E-01 

~*~~~~~ 

2 .7E-01 
1.7E-01 
1 .8E-01 
2.OE-01 
3 . 2 E - 0 1  
2 .9E-01 
1 .7E-01 
1.5E-01 
1 . 9 E - 0 1  ........ ....... .n. ....... .........,....... 
~*~~~~~ 

6.4E-01 
6 . 8 E - 0 1  
7.7E-01 
7.3E-01 
6 .3E-01 
3 .9E-01 

3 . 1 E - 0 1  
2.OE-01 
2.OE-01 
2 . 3 E - 0 1  
3;6E101 
3 . 3 E - 0 1  
1 .9E-01 
1 . 7 E - 0 1  
2 .1E-01 
4 . 5 E - 0 1  
:>$q@@$, 
7.9E-01 
8 . 9 E - 0 1  
8 . 4 E - 0 1  
7 .2E-01 
4 . 4 E - 0 1  

.,.. ......_...,......... > ................ 
: ...... *>;:.,; .,.,.,........ ....., 

2 .5E-01 
1 . 6 E - 0 1  
1 .6E-01 
1 .8E-01 
2 . 9 E - 0 1  
2 .7E-01 
1.6E-01 
1 . 4 E - 0 1  
1.7E-01 
3 . 6 E - 0 1  
5.9E-01 
6 .3E-01 
7.1E-01 
F@qf$ 6.7E-01 

3 . 6 E - 0 1  
. ..:::. ..... 2 -  ...., : (.,. :,:.~:.;,,;::.,: 

2 . 2 E - 0 1  
1 . 4 E - 0 1  
1 . 5 E - 0 1  
1 . 6 E - 0 1  
2 . 6 E - 0 1  
2 . 4 E - 0 1  
1 . 4 E - 0 1  
1 . 2 E - 0 1  
1 . 5 E - 0 1  
3 . 2 E - 0 1  
5 . 2 E - 0 1  
5 .6E-01 
6 .3E-01 
6.OE-01 
. 5 . 2 E - 0 1  , . . . . . . . . . . . . . . . . . . . ~ i i B i ~ - l ~ ~  . 1.. 

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

SUMMARY 
Page 6 



Apr 20, 1998 9:29 am 

INDIVIDUAL LIFETIME R I S K  (dea ths )  
( A l l  Rad ionuc l i des  and Pathways) 

SUMMARY 
Page 7 

D is tance  (rn) 

D i  r e c t i  on 964 1027 2082 1954 1773 1736 1838 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
.EN E 

N E  
N N E  

3.1E-06 
2.OE-06 
2.OE-06 
2.3E-06 
3.6E-06 
3.3E-06 
1.9E-06 
1.7E-06 
2.1E-06 
4.4E-06 
7.3E-06 
7.8E-06 
8.8E-06 
8.3E-06 

4.4E-06 
7.2E-06 

2.7E-06 
1 .7E-06 
1 .8E-06 
2.OE-06 
3 2 E - 0 6  
2.9E-06 
1.7E-06 
1.5E-06 
1.9E-06 
3.9E-06 
6.4E-06 
6.8E-06 
7.8E-06 
7.3E-06 
6.3E-06 
3 .9E-06 

7.3E-07 
4.8E-07 
4.8E-07 
5.3E-07 

,8 .5E-07 
8.4E-07 
4.9E-07 
4.2E-07 
5.OE-07 
1.OE-06 
1.6E-06 
1.7E- 06 
2.OE-06 
1.9E-06 
1.7E-06 
1.1E-06 

8.2E-07 9.9E-07 1.OE-06 
5.4E-07 6.4E-07 6.7E-07 

5.9E-07 7.2E-07 7.4E-07 
9.6E-07 1.2E-06 1.2E-06 
9.4E-07 l . l E - 0 6  3.2E-06 
5.4E-07 6.5E-07 6.7E-07 
4.7E-07 5.6E-07 5.8E-07 
5.7E-07 6.8E-07 7.1E-07 
l . l E - 0 6  1.4E-06 1.4E-06 
1.8E-06 2.2E-06 2.3E-06 
2.OE-06 2.4E-06 2.5E-06 
2.3E-06 2.8E-06 2.9E-06 
2.2E-06 2.6E-06 2.8E-06 
1.9E-06 2.3E-'06 , 2.4E-06 
1.2E-06 1.4E-06 1.5E-06 

5.4E-07 6.5E-07 ' 6 .7E-07  

9.2E-07 
6.OE-07 
6.1E-07 
6.7E-07 
l . l E - 0 6  
1.OE-06 
6.1E-07 
5.2E-07 
6 .4E-07  
1 .3E-06 
2.1E-06 
2.2E-06 
2.6E-06 
2.5E-06 
2.1E-06 
1 .3E-06 

D is tance  ( m )  

D i r e c t i o n  1877 1905 2006 1988 . 1910 1711 1673 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
E N E  

N E  
N N E  , I. ~ 

'. 3 

8.9E-07 8.6E-07 7.8E-07 7.9E-07 
5.8E-07 5.6E-07 5.1E-07 5.2E-07 
5.8E-07 5.7E-07 5.1E-07 5.2E-07 
6.4E-07 6.2E-07 . 5 . 6 E - 0 7  5.7E-07 
1.O.E-06 1.OE-06 9.1E-07 9.2E-07 
1.OE-06 9.8E-07 8.9E-07 9.1E-07 
5.9E-07 5.7E-07 5.2E-07 5.3E-07 
5.OE-07 4.9E-07 4.5E-07 4.5E-07 
6.1E-07 5.9E-07 5.4E-07 5.5E-07 
1 .2E-06 1 .2E-06 l . l E - 0 6  l . l E - 0 6  
2.OE-06 1 .9E-06 1.7E-06 1.8E-06 
2.1E-06 2.1E-06 1.9E-06 1.9E-06 
2.5E-06 2.4E-06 2.2E-06 2.2E-06 
2.4E-06 2.3E-06 2.1E-06 2.1E-06 
2.1E-06 2.OE-06 1.8E-06 1.8E-06 
1.3E-06 1.3E-06 l . l E - 0 6  1.2E-06 

8.6E-07 
5.6E-07 
5.6E-07 
6.2E-07 
1.OE-06 
9.8E-07 
5.7E-'07 
4.9E-07 
5.9E-07 
1.2E-06 
1.9E-06 
2.1E-06 
2.4E-06 
2.3E-06 
2.OE-06 
1.2E-06 

l . l E - 0 6  l . l E - 0 6  
6.8E-07 7.1E-07 
6.9E-07 7.2E-07 
7.7E-07 8.OE-07 
1.2E-06 1 .3E-06 
1.2E-06 1 .2E-06 
6.9E-07 7.2E-07 
6.OE-07 6.2E-07 
7.3E-07 7.6E-07 
1 .5E-06 1.5E-06 
2.4E-06 2.5E-06 
2.6E-06 2.7E-06 
2.9E-06 3.1E-06 
2.8E-06 2.9E-06 
2.5E-06 2.6E-06 
1 .5E-06 1.6E-06 

002099 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
(A1 1 Rad ionuc l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (m) 

D i  r e c t i  on 2087 1477 913 853 950 1007 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
ENE 

N E  
NNE 

7.3E-07 1.4E-06 3.4E-06 3.9E-06 3.2E-06 
4.8E-07 8.9E-07 2.2E-06 2.5E-06 2.OE-06 
4.8E-07 9.OE-07 2.2E-06 2.6E-06 2.1E-06 
5.3E-07 1.OE-06 2.5E-06 2.9E-06 2.3E-06 
8.5E-07 1.6E-06 4.OE-06 4.6E-06 3.7E-06 
8 .3E-07 1.5E-06 3.7E-06 4.2E-06 3.4E-06 
4.9E-07 9.OE-07 2.1E-06 2.4E-06 2.OE-06 
4.2E-07 7.8E-07 1.9E-06 2.2E-06 1.7E-06 
5.OE-07 9.5E-07 2.4E-06 2.7E-06 2.2E-06 
1.OE-06 1.9E-06 5.OE-06 5.7E-06 4.6E-06 
1.6E-06 3.2E-06 8.2E-06 9.5E-06 7.6E-06 
1.7E-06 3.4E-06 8.7E-06 1.OE-05 8.OE-06 
2.OE-06 3.9E-06 9.9E-06 l . l E - 0 5  9.1E-06 
1.9E-06 3.7E-06 9.3E-06 l . l E - 0 5  8.6E-06 
1.7E-06 3.2E-06 8.OE-06 9.2E-06 7.4E-06 
l . l E - 0 6  2.OE-06 4.9E-06 5.6E-06 4.5E-06 

2.,8E-06 
1.8E-06 
1.8E-06 
2.1E-06 
3.3E-06 
3.OE-06 
1.8E-06 
1.6E-06 
1.9E-06 
4.OE-06 
6.7E-06 
7.1E-06 
8.1E-06 
7.6E- 06 
6.6E-06 
4.OE-06 



C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l ,  Assessment 
Apr 20,  1998 ' 9:29 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address:  P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

9 .98E-01 

A t  T h i s  L o c a t i o n :  805 M e t e r s  E a s t  

Source  Ca tegory :  REMEDIATION SITE 
Source  Type: Area 

E m i s s i o n  Year: 1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE W800057 CG21 

D a t a s e t  Name: 97 -P ILE l -G2  , 

D a t a s e t  Date :  Apr  20,  1998 9:17 am 
Wind F i  1 e: W N D F I  LES\97STAR. WND 



A p r  2 0 ,  1998 9 :29  am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The  I n d i v i d u a l :  805 M e t e r s  E a s t  
L i f e t i m e  F a t a l  Cancer  R i s k :  1 .28E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  ' 

Dose 
Equi v a l  e n t  

( rnrem/y) . 

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.64E-03 
3.02E-03 
1 .26E-01 

2.57E-03 

6.60E - 02 

7.60E+00 

1.66E+00 

9.98E-01 

I 

S Y N O P S I S  
Page. 1 



Apr  2 0 ,  1998 9:29 am 
a 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  Ci /y C i  /y 

U-234 
U-235 
U - 236' 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 
w ' . 1.00 
w 1.00 
Y 1 - 0 0  
Y 1.00 
Y 1.00 
Y 1.00 

8.3E-04 8.3E-04 
4.4E-05 4.4E-05 
3.2E-05 3.2E-05 
9.3E-04 9.3E-04 
5.9E-07 5.9E-07 
2.4E-06 2.4E-06 
2 .5E-05 2.5E-05 
7.4E-05 7.4E-05 
3 . 9  E - 0 6 3 .'9 E - 0 6 
3 .7E-03 3.7E-03 

SITE INFORMATION 

T e m p e r a t u r e :  11 d e g r e e s  C 
P r e c i p i t a t i o n : '  1 0 2  cm/y 
M i  x i  n g  H e i g h t  : 950 m 

S Y N O P S I S  
Page 2 

. 



Apr  20, 1998 9:29 am 

SOURCE INFORMATION 

.Source Number: 1 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  2.85E+04 

' Plume R ise  
P a s q u i l l  C a t :  A .  B C D E F G 

Zero:  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetab l  e. M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0 .601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 0.000 

Food A r r a y s  were not genera ted  f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED .FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

805 1401  2593 1332 1847 2984 2242 1528 1483 1614 
1670 . 1607 3043 1970 2096 2191  2161 2620 2651 1146 



1 4 1 0  

C A P 8 8 - P C  

V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20, '1998 9:29 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category:  REMEDIATI'ON SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE W800057 CG21 

Da tase t  Name: 97-PILE l -G2 
Da tase t  D a t e :  ' A p r  20. 1998 9:17 am 

W i  nd F i  1 e: W N D F l  LES\97STAR. WND 



A p r  20, 1998  9:29 am 

ORGAN DOSE EQUIVALENT SUMMARY 

. S e l e c t e d  

O r g a n  (mrem/y 1 
I n d  i v i  d u a l  

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

2.64E- 03 
3.02E - 03  
1 .26E-01  
7.60E+00 

1.66E+00 
2.57E-03 

6 .60E-02  

EFFEC 9 . 9 8 E - 0 1  

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l  e c t e d  
I n d i v i d u a l  

Pathway (mrem/y)  

INGESTION 4.69E- 02 
INHALATION 9 . 5 0 E - 0 1  
A I R  IMMERSION 7.96E-.08 
GROUND SURFACE 5.40E-04 
INTERNAL 9 . 9 7 E - 0 1  
EXTERNAL 5.40E - 0 4  

TOTAL 9 . 9 8 E - 0 1  

Page 1 



1470 

Apr 20, 1 9 9 8  9:29 am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Se l  e c t e d  
' I n d i v i d u a l  

Nuc l  i d e  (mrem/y)  

U -234  
U-235 
U - 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH-230 
TH-232 
TH-234 

TOTAL 

4 . 3 1 E - 0 1  
2.16E-02 
1.59E- 02 
4 . 2 9 E - 0 1  
3.83E- 05 
5 .97E-05  
2.38E-02 
6.99E- 02 
5.36E- 03 
1. .03E-03 

'9 .98E-01 

SUMMARY 
Page 2 



Apt- 20, 1998 9:29 am 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Cancer  . F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST . 

LUNG 
STOMACH 
BOWEL 
LIVER 
PAN C REA S 

. U R I N A R Y  
OTHER 

1 .22E-07 
8.08E- 08 
5.96E- 10 
6.78E- 09 
1.24E-05 
4 .47E-09 
1.18E-08 
5.72E-09 
2.60E-09 
1.37E- 07 
3.18E-09 

TOTAL 1.28E-05 

PATHWAY R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer  R i s k  

I NG EST I ON 2.49E-07 
INHALATION 1.25E-05 
A I R  I M M E R S I O N  1.77E-12 
GROUND SURFACE 1.24E-08 
INTERNAL 1.28E-05 
EXTERNAL 1.24E-08 

TOTAL 3.28E-05 

Page 3 
~ 
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A p r  20,  1998 9:29 am 

Nucl  i d e  

NUCLIDE R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

SUMMARY 
Page 4 

U-234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH-230 
TH-232 
TH - 234 

TOTAL 

5.57E-06 
2.85E-07 
2.05E-07 
5.59E-06 
5.36E- 10 
6.33 E- 10 
4 .77E-07 
5.74E-07 
3 .02E-08 
3.46E-08 

1.28E-05 



a 
SUMMARY Apr  2 0 ,  1998 9:29 am 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  Rad ionuc l  i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 80 5 1401 2593 1332 1847 2984 2242 

N 
NNW * 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
S S E  

S E  
ESE 

E 
ENE 

N E  
NNE 

3. .~..!,~,.~..!,.~.. 
~*~~~~~ 
... ................ ........ 
2 .3E-01  
2 .5E-01 
4.1E-03 
3 .7E-01 
2.2E-01 
1 .9E-01 
2 .4E-01 
5.OE-01 
8 .3E-01 
8 .8E-01 

9.4E-01 
8 .1E-01 
4.9E-01 

1 .OE+OO 

1 .2E-01  
7.8E-02 

8.8E-02 
1 .4E-01  
1 .3E-01  
7.8E-02 
6.8E-02 
8.4E-02 
1 .7E-01 
2 .8E-01 
3.OE-01 
3 .4E-01 
3 .2E-01 
2.8E-01 
1 .7E-01 

~ * ~ ~ - ~ ~  
.... ......... . . . . . . .. . .. . . . . 

4.OE-02 
2.7E-02 
2.7E-02 
2.9E-02 

4.6E-02 
2.8E-02 
2.4E-02 
2 .8E-02 
5.4E-02 
8.6E-02 
9.2E-02 
l . l E - 0 1  
1.OE-01 
9.1E-02 
5.8E-02 

' ~ ~ ~ l " r i : ~ ~  
;.zy< ~ .&;,. 

1 .3E-01 
8.6E-02 
8.7E-02 
9.7E-02 
1 .6E-01  
1 .5E-01  
8 .6E-02 
7.5E-02 
9.2E-02 
1 .9E-01 
3 .1E-01  

3 .7E-01 
~ ~ ~ ~ - ~ ~ .  
. . . . 'C i.. . . . . . . . . . . . 

3 .6E-01 
3.1E-01 
1 .9E-01 

7.3E-02 
4.8E-02 
4.8E-02 
5.3E-02 
8.5E-02 
8.2E- 02 
4 .8E-02 
4.2E-02 
5.OE-02 
1.OE-01 
1 .6E-01 
1 .7E-01 

1 .9E-01  
1 .7E-01  
l . l E - 0 1  

~~~~-~~ 
....*.......,. <........ 

3 .2E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.6E-02 

2.2E-02 
1 .9E-02 
2.2E-02 
4.2E-02 
6.6E-02 
7.1E-02 
8.2E-02 
8.OE-02 
7.1E-02 
4.5E-02 

~~~~Q 
.:.: .... *:. ' . . . . . . . . . . . . . ...I... . . . . 

5 .2E-02 
3.4E-02 
3 .4E-02 
3.8E-02 
6.OE-02 
5.9E-02 
3.5E-02 
3.OE-02 
3.6E-02 
:$$$@E*@B 
1 .1E-01  
1 .2E-01 
1 .4E-01 
1.3E-01 
1.2E-01 
7.5E-02 

: . . . . . . ........................... 
: .... rr::. .:..: ....__. ... . ... 

D i s t a n c e  ( m )  

D i  r e c t i  on 1528 1483 1614 1670 1607 3043 1970 

N 
NNW 

NW 
WNW 

W 
w s w  

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
ENE 

NE 
NNE 

1 .OE-01 

1.2E-01 
I .  1E-01 
6.7E-02 
5.8E-02 
7.1E-02 
1 .4E-01 
2.3E-01 
2.5E-01 
2.9E-01 
2.7E-01 
2.4E-01 
1.5E-01 

1. I E - 0 1  
7.OE-02 
7.1E-02 
7.9E-02 
1.3E-01 
1.2E-01 
7.1E-02 
6.1E-02 
7.5E-02 ' p y p q y y  
j. , ..*:::: :.::.:>z. :,.t. :j 

2 .5E-01 

. .,.,.,. ................................ 

2.6E-01 
3.OE-01 
2.9E-01 
2.5E-01 
1.6E-01 

9.3E-02 
6.1E-02 
6.1E-02 
6.8E-02 
1 .1E-01 
1 .OE-01 
6.1E-02 
5.3E -02  
6.4E-02 
1 .3E-01 
2 .1E-01 

2.2E-01 
1.3E-01 

8.7E-02 
5.7E-02 
5.8E-02 
6.4E-02 
1 .OE-01 
9.8E-02 
5.8E-02 
5.OE-02 
6.1E-02 
1.2E-01 
2.OE-01 
2.1E-01 

2.3E-01 

~,~~~~~~ 

. . .. t: x... _.......... . . . 

2.OE-01 
1 .3E-01 

9.4E-02 
. .. 6 .1E-02 . ..... . . . . . ...ir . . . . . 
E.: .,,.,,. ,&gj ......_......___ 
6.8E-02 
1 .1E-01  
1 .1E-01  
6.2E- 0 2  
5.3E-02 
6 .5E-02 
1 .3E-01  
2 .1E-01  
2 .3E-01  
2 .6E-01  
2.5E- 01  
2 .2E-01  
1 .4E-01  

3.1E-02 
2.1E-02 
2.1E-02 
2.2E-02 

. . . . %.. ..::. . . ". . . . . . 
2.1E-02 
1.8E-02 
2.2E-02 
4.1E-02 
6.4E-02 
6.8E-02 
8.OE-02 
7.8E-02 
6.9E-02 
4.4E-02 

$.$$$gg,;:ojz 3.:.5L.,0.2. 

6.4E-02 
4.2E-02 

7.3E- 0 2  
4.3E-02 
3.7E-02 
4.5E-02 
8.8E-02 
1.4E-01 
1 .5E-01 
1 .8E-01 
I .  7E-01  
1 .5E-01 

a 



.. . 

Apr  2 0 ,  1998 9:29 am 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
( A 1  1 R a d i o n u c l  i d e s  and Pathways 1 

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i r e c t i o n  2096 2191 2161 2620 - 2 6 5 1  1146' 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SS E 

SE 
ESE 

E 
ENE 

N E  
NNE 

5 . a ~ - o z  
3 .8E-02 
3.8E-02 ~~~~~,~-i 
6.7E-02 

. . . . . . . . . . . . . . . . . . . . . .. 
...*... .. ... . . . . ..... 

6 .6E-02 
3.,9.E-02 
3.4E-02 
4.OE-02 

1 .3E-01 
1 . 4 E - 0 1  
1 .6E-01 
1 .5E-01 
1 .3E-01 
8.4E-02 

7.'9E-02 

5.4E-02 
3.5E-02 
. 3.6E-02 . . ... . . . . , . . .,. .,. . . . . . . 

6.2E-02 
~~~~~~~~ 

6 .1E-02 
3.6E-02 
3.1E-02 
3.7E-02 
7.3E-  02 
1 . 2 E - 0 1  
1 .2E-01 
1 . 4 E - 0 1  
1 . 4 E - 0 1  
1 .2E-01 
7.8E-02 

5.5E-02 
3.6E-02 
3.7E-02 
' f F ~ ~ ~ ~ ~  
6.4E-02 

. . . ......... . . . . ....... (. . ..... .. 
::,,.?? ............... 

6.3E-02 
3.7E-02 
3.2E-02 
3.8E-02 
7.5E-02 
1 . 2 E - 0 1  
1 .3E-01 
1 .5E-01 
1 .4E-01 
1 .3E-01 
7.9E-02 

4.OE-02 
2.6E-02 
2.7E-02 
2.9E-02 
4.6E-02 :*:::Bg$:@z 
2.7E-02 
2.3E-02 
2.8E-02 
5.3E-02 
8 .5E-02 
9.OE-02 
1.OE-01 
1.OE-01 
8.9E-02 
5.7E-02 

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

. . ::s. . .......,. ........./ ... . . ... . . ... 

3 .9E-02 
2.6E-02 
2.6E-02 
2.8E-02 
4.5E-02 ......_ ...........,.,.,. ..... .......,....... ~ * ~ ~ ~ L ~  . . . ... .,. 
2.7E-'02 
2.3E-02 
2 .7E-02 
5.2E-02 
8 .3E-02 
8.8E-02 
1.OE-01 
1 .OE-01 
8.8E-02 
5.6E-02 

1 .7E-01 
1 .1E-01 
1 . 1 E - 0 1  
1 . 3 E - 0 1  
2 .1E-01 
1 .9E-01 
1 .1E-01 
9.8E-02 
1 . 2 E - 0 1  
2 .5E-01 
4 . 1 E - 0 1  
4 .4E-01 
5.OE-01 
4 .7E-01 
4 .1E-01 . . ./ .,. ... . . . . .(.(.,... . .(.._.,. 

~~~~~~~ 



Apr 20, 1998 9:29 am SUMMARY 
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INDIVIDUAL LIFETIME RISK (deaths) 
( A 1  1 Radionucl ides and Pathways) 

Distance ( m )  

Di recti on 805. 1401 2593 1332 1847 2984 2242 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

N N E  

4.4E- 06 
2.8E-06 
2.9E-06 
3.2E-06 
5.2E-06 
4.'7E-06 
2.7E-06 
2.4E-06 
3.OE-06 
6.4E-06 
1.1E-05 
1.1E-05 
1.3E-05 
1.2E-05 
1.OE-05 
6.3E-06 

1. 5E-06 
9.8E-07 
1.OE-06 
1.1E-06 
1.8E-06 
1.7E-06 
9.8E-07 
8.5E-07 
1 .OE-06 
2.2E-06 
3.6E-06 
3.8E-06 
4.3E-06 
4.1E-06 
3.6E-06 
2.2E-06 

4.9E-07 
3.2E-07 
3.2E-07 
3. 5E-07 
5.7E-07 
5.7E-07 
3.3E-07 
2.8E-07 
3.4E-07 
6.7E-07 
1.1E-06 
1.2E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.2E-07 

1.7E-06 
1.1E-06 
1.1E-06 
1.2Er06 
2;OE-06 
1.9E-06 
1.1E-06 
9.4E-07 
1.2E-06 
2 .4E - 06 
3.9E-06 
4.2E-06 
4.8E-06 
4. 5E-06 
3.9E-06 
2.4E-06 

9.1E-07 
5.9E-07 
5.9E-07 
6.6E-07 
l.lE-06 
1.OE-06 
6.OE-07 
5.1E-07 
6.2E-07 
1.3E-06 
2.1E-06 
2.2E-06 
2. 5E-06 
2.4E-06 
2.1E-06 
1.3E-06 

3.8E-07 
2. 5E-07 
2.5E-07 
2.7E-07 
4.4E-07 
4.5E-07 
2.6E-07 
2.2E-07 
2.6E-07 
5.1E-07 
8.3E-07 
8.8E-07 
1 .OE-06 
1.OE-06 
.8.8E - 07 
5.6E-07 

6.4E-07 
4.2E-07 
4.2E-07 
4.6E-07 
7.4E-07 
7.3E-07 
4.3.E-07 
3.6E-07 
4.4E-07 
8.7E-07 
1.4E-06 
1. 5E-06' 
1.8E-06 
1.7E-06 
1.5E-06 
9.3E-07 

Distance (rn) 

Di recti on 1528 1483 1614 1670 . 1607 3043 1970 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 
ESE 

E 
ENE 
NE 

NNE 

1.3E-06 
8.3E-07 
8.4E-07 
9.4E-07 
1. 5E-06 
1.4E-06 
8.4E-07 
7.2E-07 
8.9E-07 
1.8E-06 
3.OE-06 
3.2E-06 
3.6E-06 
3. 5E-06 
3.OE-06 
1.9E-06 

1.4E-06 
8.8E-07 
8.9E-07 
9.9E-07 
1.6E-06 
1.5E-06 
8.8E-07 
7.6E-07 
9.4E-07 
1.9E-06 
3.2E-06 
3.4E-06 
3.9E-06 
3.7E-06 
3.2E-06 
2.OE-06 

1.2E-06 
7.5E-07 
7.6E-07 
8.5E-07 
1.4E-06 
1.3E-06 
7.6E-07 
6.6E-07 
8.OE-07 
1.6E-06 
2.7E-06 
2.9E-06 
3.3E-06 
3.1E-06 
2.7E-06 
1.7E-06 

1.1E-06 
7.1E-07 
7.2E-07 
7.9E-07 
1.3E-06 
1.2E-06 
7.2E-07 
6.2E-07 
7.5E-07 
1. 5E-06 
2.5E-06 
2.7E-06 
3.1E-06 
3.OE-06 
2.6E-06 
1.6E-06 

1.2E-06 
7.6E-07 
7.7E-07 
8.5E-07 
1.4E-06 
1.3E-06 

6.6E-07 
8.1E-07 
1.7E-06 
2.7E-G6 
2.9E- 06 
3.3E-06 
3.2E-06 
2.8E-06 
1.7E-06 

7.7E-07 

3.7E-07 
2.4E-07 
2.4E-07 
2.7E-07 
4.3E-07 
4.3E-07 
2. 5E-07 
2.2E-07 
2.6E-07 
5.OE-07 
8.OE-07 
8. 5E-07 
1.OE-06 
9.7E-07 
8.5E-07 
5.4E-07 

8.OE-07 
5.2E-07 
5.3E-07 
5.8E- 07 
9.3E-07 
9.2E-07 
5.3E-07 
4.6E-07 
5.5E-07 
1.1E-06 
1.8E-06 , 

1.9E-06 
2.2E-06 
2.1E-06 
1.9E-06 
1.2E-06 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

~ 

D i s t a n c e  ( m )  

D i  r e c t i  o n  2096 2 1 9 1  2161 2620 2651 1146 

N 7.2E507 6 .6E-07 6.8E-07 4 .8E-07 4 .7E-07 2.2E-06 
NNW 4.7E-07 4.3E-07 4.4E-07 3.2E-07 3.l.E-07 1 .4E-06 

NW 4 .7E-07 4 .4E-07 4.5E-07 3.2E-07 3 .1E-07 1.4E-06 
WNW 5 .2E-07 4 .8E-07 4.9E-07 3 .5E-07 3.4E-07 1.6E-06 

W 8 .4E-07 7.7E-07 7.9E-07 5.6E-07 5 .5E-07 2 .6E-06 
wsw 8.2E-07 7 .6E-07 7.8E-07 5.6E-07 5.5E-07 2.4E-06 

sw 4.8E-07 4.4E-07 4.5E-07 3 .3E-07 3.2E-07 1.4E-06 
ssw 4.1E-07 3 .8E-07 3.9E-07 2.8E-07 2.7E-07 1.2E-06 

S 4.9E-07 4.6E-07 4.7E-07 3.3E-07 3 .3E-07 1.5E-06 
SSE 9 .9E-07 9 .1E-07 9.3E-07 6 .6E-07 6 .4E-07 3.2E-06 

SE 1.6E-06 1 .5E-06 1.5E-06 l . l E - 0 6  1.OE-06 5.3E-06 
ESE 1 .7E-06 1 .6E-06 1.6E-06 l . l E - 0 6  l . l E - 0 6  5.6E-06 

E 2.OE-06 1.8E-06 1.9E-06 1.3E-06 1 .3E-06 6.4E-06 
ENE 1.9E-06 1.8E-06 1.8E-06 1 .3E-06 1.3E-06 6.OE-06 

N E  1 .7E-06 1 .5E-06 1.6E-06 l . l E - 0 6  l . l E - 0 6  5.2E-06 
NNE 1.OE-06 9 .7E-07 9.9E-07 7.1E-07 6 .9E-07 3 .2E-06 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessmen t  Package - 1988  

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessmen t  
A p r  2 0 ,  1 9 9 8  9:30 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O. BOX 398704  

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704  

E f f e c t i v e  Dose E q u i  Va l  e n t  
(mrem/yea r 1 

9 .24E-01  

A t  T h i s  L o c a t i o n :  710 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
S o u r c e  Type:  A rea  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE CON-017 [ G l ]  

a D a t a s e t  Name: 9 7 - P I L E Z - G 1  
D a t a s e t  Da te :  A p r  20,  1 9 9 8  9:20 am 

. . <. Wind F i l e :  WNDFILES\97STAR.WND 



. .  
I i . 
; .  

Apr 20, 1 9 9 8  9:30 am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l  : 710 M e t e r s  E a s t  
L i f e t i m e  F a t a l  Cancer  Risk:  1 . 1 8 E - 0 5 .  

ORGAN DOSE EQUIVALENT SUMMARY 

O r g a n  

Dose 
E q u i  v a l  e n t  

(mrem/y)  

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

2.45E - 03  
2.80E- 03 
1 .17E-01  
7.04E+00 

1.54E+00 
2.38E-03 

6.13E-02 

9.24E- 0 1  

SY NOPS I S 
P a g e '  1 

001115 



A p r . 2 0 ,  1998 9:30 am 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source  
#1 TOTAL 

N u c l i d e  C l a s s  S i z e  C i / y  C i  /y 

S Y N O P S I S  
Page 2 

U-234 
U-235 
U - 236 
U-238 
RA-226 
RA-228 
TH-228 
TH-230 
TH - 232 
TH-234 

Y 1.00 5.9E-04 5.9E-04 
Y 1.00 3.1E-05 3.1E-05 
Y 1 .00 2.3E-05 2.3E-05 
Y 1 .00 6.6E-04 6.6E-04 
W ' 1 . 0 0  4.2E-07 4.2E-07 
W 1.00 1.7E-06 3.7E-06 
Y 1 .00  1 .8E-05 1.8E-05 
Y 1.00 5.3E-05 5.3E-05 
Y 1.00 2.8E-06 2.8E-06 
Y 1 - 0 0  2.6E-03 2.6E-03 

SITE INFORMATION 

Tempera ture :  .11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  950 m 



Apr 20, 1998 9:30 am 

SOURCE I N F O R M A T I O N  

Source Number: 1 

S Y N O P S I S  
Page 3 

Source H e i g h t  (m): 1.00 
Area ( s q  m ) :  2.04E+04 

Plume R ise  
Pasqui 11 C a t :  A B C D E F G 

Zero: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

A G R I  CU LTURA L DATA 

Vegetabl e M i  1 k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Imported: 0.000 0.000 0.000 

FOod Ar rays  w e r e  n o t  generated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

D I S T A N C E S  USED FOR MAXJMUM I N D I V I D U A L  ASSESSMENT 

795 710 1398 1133 930 1105 1411 1537 1578 1760 
1769 1829 1782 1784 2397 1902 1581 1552 1680 1452  

(Po1117 



C A P 8 8 - ' P C  

V e r s i o n  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non- Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:30 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
Ci ty :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category:  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demons t ra t i on  
STOCKPILE CON-017 CG11 

Datase t  Name: 97 -P ILE2-G l  
Da tase t  Date: Apr 20, 1998 9:20 am 

Wind F i l  e: WNDFI LES\97STAR. WND 

' 3  * . , . '  . ,  
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Apr 20. 1998 9:30 am SUMMARY 
Page  1 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i  v i  d u a l  

(mrem/y 1 

GONADS 
BREAST 
R MAR 

. LUNGS 
THYROID 
ENDOST 
RMNDR 

2.45E-03 
2.80E-03 
1 .17E-01 

2.38E- 03 
7.04E+00 

1.54E+00 
6.13E-02 

EFFEC 9 .24E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

INGESTION 
I NHA LATI ON 
A I R  I M M E R S I O N  
GROUND S U R F A C E  
I NTE RNA L 
EXTE RNA L 

TOTAL 

S e l  e c t e d  . 

(mrem/y 1 
I n d i v i d u a l  . . 

4.36E- 02 
8.80E-,01 , 

7.38E-08 
4.96E- 04 
9.24E- 0 1  
4.96E-04 

9.24E-01 



A p r  20,  1 9 9 8  9 :30  am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nucl i de 

U-234  
U - 2 3 5  
U-236  
U - 2 3 8  
RA-226 
RA - 228  
TH - 228 
TH-230 
TH-232 
TH - 234  

TOTAL 

Sel ected 
I n d i  v i  d u a l  

(mrem/y) 

3 . 9 9 E - 0 1  
2.00E-02 
1 .47E-02  
3 . 9 7 E - 0 1  
3 .55E-05  
5.53E-05 
2.21E- 02 
6.47E- 02 
4.96E-03 
9.54E-04 

9 .24E-01  

SUMMARY 
Page 2 

‘ I  . . .I 



Apr  20, 1998 9:30 am 

CANCER R I S K  SUMMARY 

Cancer 

L E U K E M I A  
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL . 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

S e l e c t e d  I n d i v i d u a l  ' 

T o t a l  L i f e t i m e  
F a t a l  Cancer R i s k  

1.13E-07 
7.49E- 08 
5.51E- 10 
6.26E-09 
1.15E-05 

1.09E-08 
5.30E-09 
2.41E-09 
1.27E-07 
2.94E- 09 

4.14E-09 

1.18E-05 

PATHWAY R I S K  SUMMARY 

Sel e c t e d  I n d  i v i  dua l  
T o t a l  L i f e t i m e  

Pathway F a t a l  Cancer R i s k  

INGESTION 2.31E-07 
I NHA LAT I ON 1.16E-05 
A I R  I M M E R S I O N  1.64E- 12 
GROUND SURFACE 1.14E-08 
INTERNAL 1.18E-05 
EXTERNAL 1.14E-08 

TOTAL 1.18E-05 

SUMMARY 
Page 3 



Apr  20,  1998 9 :30  am 

N u c l i d e  

NUCLIDE R I S K  SUMMARY 

Sel  e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

5.16E-06 
2.64E-07 
1.90E-07 
5.18E-06 
4.97E-10 
5.86E - 1 0  
4.43E-07 
5.31E-07 
2.79E-.08 
3.21E-08 

TOTAL 1.18E-05 

SUMMARY 
Page 4 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on 795 7.1 0 1398 1133 930 1105' 1411 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

2 .5E-01 
1 .6E-01  
1 .7E-01 
1 .9E-01 
3.OE-01 
2 .7E-01 
1 .6E-01 
1 .4E-01 
1 .8E-01 
3 .7E-01  
6 .1E-01 
6 .5E-01  
7 .3E-01 
6.9E-03 
5 .9E-01 
wGpfj$ .L. . ..e. . ._ . 
. . . _....,.,. .,. . ...,....... ..... .(. 
. /../ ::+::.. ..: ...... :::::::. ..::. .... 

3 .2E-01 
2.OE-01 
2 .1E-01 
2.4E-01 
3.8E-01 
3.4E-01 
2.OE-01 
1.8E-01 
2 .2  E -, 0 1 
4.7E-01 
7.7E-01 
8.2E-01 
9 .2E-01 
8 .7E-01 
7 .5E-01 . . . . . . . . . . . . . . . . . . . . . . 

i~~~~~~~~ 
:.. ......? ::.. ..a. ., 

8 .8E-02 
5.7E-02 
:%j@iii@$j 

6.4E-02 
1.OE-01 
9.7E-02 
5.7E-02 
5.OE-02 
6.1E-02 
1 .2E-01 
2.OE-01 
2 .1E-01 
2 .4E-01  
2 .3E-01  
2.OE-01 
1 .3E-01 

.. ../. ....._. ........../. .............,... 
:.. .-e..  . . . . . .. .. . . . . . . . . . . . , . . .. . . . . . . . . . . 

1 .3E-01 
8.3E - 02 
8.5E-02 
~~~~~,~ 

1. .... /.. . ..,..... .. 
1 .5E-01 
1 .4E-01 
8.2E-02 
7.2E-02 
8.9E-02 
1.8E-01 
3.OE-01 
3 .2E-01  
3 .6E-01 
3 .4E-01 
3.OE-01 
1 .8E-01 

1 .9E-01 
1 .2E-01 
1 .2E-01  
1 .4E-01  

2.OE-01 
1 .2E-01  
1 .OE-01 
1 .3E-01 
2 .7E-01 
4 .4E-01 
4 .7E-01 
5 .3E-01 
5.OE-01 
4 .3E-01 
2.7E-01 

~ E i ~ O l  _ _ _ _  .?::?...;z:......... 

1 .3E-01  8.6E-02 
8.7E-02 5.6E-02 
8.8E-02 5.7E-02 
9.9E-02 6 .3E-02 
1 .6E-01 1.,OE-01 
1 .5E-01  9.6E-02 

9.3E-02 6.OE-02 
1 .9E-01 1 .2E-01  
3.2E-01 2.OE-01 
3 .4E-01 2 .1E-01 
3 .8E-01  2 .4E-01  
3 .6E-01  2 .3E-01 
3 .1E-01  2.OE-01 
1 .9E-01  1 .2E-01  

a 

D i s t a n c e  ( m )  

D i  r e c t i  on 1537 1578 . 1760 1769 1829 1782 1784 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
,'. ' N N E  

7.3E-02 
4.8E-02 
4.9E-02 
5.4E-02 
8.6E-02 
8.2E-02 
4.8E-02 

5.1E-02 
1.OE-01 
1 .7E-01  
1.8E-01 
2.OE-01 
1 .9E-01 
1.7E-01 
1 .1E-01 

~ ~ , ~ ~ ~ - ~ ~ ~  

. . . .% ... i.. . . . . . ..... . . 

7.OE-02 
4.6E-02 , 

4.7E-02 
5.1E-02 
8.2E-02 
7.8E-02 
4.6E-02 

4.9E-02 
9.8E-02 
1.6E-01 
1 .7E-01 
1 .9E-01 
1 .9E-01 
1.6E-01 
1.OE-01 

~~.~~~~~~ 
... 1:'. I........... 

5.8E-02 
3 .8E-02 
3.9E-02 
4.2E-02 
6.7E-02 
6.5E-02 
3.9E-02 
3.4E-02 

8.OE-02 
1 .3E-01 
1 .4E-01  
1 .6E-01  
1 .5E-01 '  
1 .3E-01 
8.3E-02 

~~~"~~ 
:..A. ..... ..... ... . . 

5.7E-02 
3.8E-02 
3.8E-02 
4.2E-02 
6 .7E-02 ,  
6.5E-02 
3.8E-02 * 

y.y 3.3E-02 

7.9E-02 
1 .. 3 E - 0 1 
1.4E-01 
1.6E-01 
1.5E-01 
1 .3E-01 
8.2E- 02 

.... : : : :#@@Z 
,.,. i<::.: ;, , ..:.-:.:.(..:,:. 

5 .4E-02 
3.6E-02 
3.6E-02 
4.OE-02 
6.3E-02 
6.1E-02 
3.6E-02 
3.1E-02 

7.4E-02 
1 .2E-01  
1 .3E-01 
1.5E-01 
1 .4E-01 
1 .2E-01.  
7.8E-02 

~~~-~~ 
.. . . ,.:' , , , . . . . . . . . . . . . . 

5 .7E-02 
3 .7E-02  
3 .8E-02 
4 .1E-02 
6 .6E-02 
6.4E-02 
3.8E-02 
3 .3E-02 
4.OE-02 

~~~~~~~ 

1 . 3E-01  
1 .3E-01  
1 .5E-01  
1 .5E-01  
1 .3E-01  
8 .1E-02 

........................ ..:.:.::: .....\ .... 

5.6E-02 
3.7E-02 
3.8E-02 
4.1E-02 
6.6E-02 
6.4E-02 
3.8E-02 
3.3E-02 

1.3E-01 
1.5E-01 
1.5E-01 
1.3E-01 

a 
8.1E-02 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrern/y) 
(A1 1 Radi onucl i d e s  and Pathways 1 

D is tance  ( m >  

D i  r e c t i  on 2397 1902 1581 1552 1680 1452 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  

3.4E.-02 
2.3E-02 
2.3E- 0 2  
2.5E-02 
3.9E-02 
3.9E-02 
2.3E- 0 2  
2.OE-02 
2.4E-.02 

~~~~~~~~ 

:.: .A,. .................... 
7 .2E-02 
7.7E-02 
8.9E-02 
8.7E-02 
7.6E-02 
4 .9E-02 

5.OE-02 
3.3E-02 
3 .4E-02 
3.7E-02 
5.8E-02 
5.7E-02 
3.4E-02 
2.9E-02 
3.5E-02 
.: 6 .9E-02 ;pl?p:O'P' ,.i;,. 5 .. :*: ..:... 

1 .2E-01 
1 .4E-01 
1 .3E-01 
1 .1E-01 
7.2E-02 

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

7.OE-02 
4.6E-02 
4.6E-02 
5.1E-02 
8 .1E-02 
7.8E-02 
4.6E-02 
4.OE-02 
4.9E-02 
9.7E-02 
:py.. 1.6E-01 
:: :,3;@"@$ 

1.9E-01 
1 .8E-01 
1.6E-01 
1.OE-01 

...................... 
:. . I.$.> ..................... 

7 .2E-02 
4.7E-02 
4.8E-02 
5.3E.-02 
8.4E-02 
8.1E-02 
4.8E-02 
4.2E-02 
5.OE-02 
1.OE-01 
1 .6E-01 

2.OE-01 
1 .9E-01 
1 .7E-01 
1.OE-01 

........................... 
~~~~~~~ 

*. :... .................... 

6 .3E-02 
4.1E-02 
4 .2E-02 
4.6E-02 
7.3E-02 
7.1E-02 
4.2E-02 
3.6E-02 
4.4E-02 
8.7E-02 
1 .4E-01 
1 .5E-01  
$F?F&;gj 1.7E-01 
>,.$*.$,.+ ,,.. :,*.: ...... ;. ' .. 
1 .4E-01  . 

9.OE-02 

............... . . . .  
...... : 

8 .2E-02 
5.3E-02 
5.4E- 02  
6.OE-02 
9 .5E-02 
9.1E-02 
5.4E-02 
4 .7E-02 
5 .7E-02 
1 .1E-01 
1 .9E-01 
2.OE-01 
2 .3E-01  
2.2E-01. 
: ~ ~ ~ ~ - ~ ~  .... 

1 .2E-01  

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

I. ,' ' , 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i r e c t i o n  795 710 1398 1133 930 1105 1411 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

3 .2E-06 4'.1E-06. l . l E - 0 6  1.6E-06 
2.1E-06 2.6E-06 7.1E-07 1.OE-06 
2 . 1 E - 0 6  2 .7E-06 7 .2E-07 l . l E - 0 6  
2 . 4 E - 0 6  3.OE-06 8.OE-07 1.2E-06 
3 . 8 E - 0 6  4.8E-06 1 . 3 E - 0 6  1 .9E-06 
3.5E-06 4 .3E-06 1.2E-06 1.8E-06 
2.OE-06 2 .5E-06 7.1E-07 1.OE-06 
1 . 8 E - 0 6  2.2E-06 6 .2E-07 9.OE-07 
2 .2E-06 2.8E-06 7.6E-07 l . l E - 0 6  
4 .7E-06 6.OE-06 1.6E-06 2.3E-06 
7 .8E-06 9.9E-06 2.6E-06 3.8E-06 
8 . 3 E - 0 6  1.OE-05 2 .7E-06 4.1E-06 
9 .4E-06 1.2E-05 3 .1E-06 4 .6E-06 
8 .8E-06 1 . l E - 0 5  3.OE-06 4.4E-06 
7 .6E-06 9 .5E-06 2.6E-06 3.8E-06 
4 . 6 E - 0 6  5 .8E-06 1 .6E-06 2.3E-06 

2 .4E-06 
1 .5E-06 
1 .5E-06 
1 .7E-06 
2 .8E-06 
2.5E-06 
1 S E - 0 6  
1.3E-06 
1 .6E-06 
3.4E-06 
5 .7E-06 
6.OE-06 
6.8E-06 
6 .4E-06 
5.5E-06 
3.4E-06 

1.7E-06 l . l E - 0 6  
l . l E - 0 6  7.OE-07 
l . l E - 0 6  7.1E-07 
1 . 2 E - 0 6  7.9E-07 
2.OE-06 1.3E-06 
1 . 9 E - 0 6  1.2E-06 
l . l E - 0 6  7.OE-07 
9 . 4 E - 0 7  6.1E-07 
1.2E-06 7 .4E-07 
2.4E-06 1 .5E-06 
4.OE-06 2 .5E-06 
4 .3E-06 2 .7E-06 
4 . 9 E - 0 6  3 .1E-06 
4 . 6 E - 0 6  2.9E-06 
4.OE-06 2 .5E-06 ' 

2 .4E-06 1 .6E-06 

D i s t a n c e  ( m )  

D i  r e c t i  o n  1537 1 5 7 8 '  1760 1769 1829 1782 1784 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  

9 . 2 E - 0 7  8 . 7 E - 0 7  
5 .9E-07 5 .7E-07 
6.OE-07 5 .7E-07 
6 . 7 E - 0 7  6.4E-07 
l . l E - 0 6  1.OE-06 
1.OE-06 9 .8E-07 
6.OE-07 5 .7E-07 
5.2E-07 4 .9E-07 
6 .3E-07 6.OE-07 
1 .3E-06 1.2E-06 
2 .1E-06 2,OE-06 
2.2E-06 2 .1E-06 
2 .6E-06 2 .5E-06 
2 .5E-06 2.3E-06 
2 .1E-06 2.OE-'06 

7.2E-07 7.1E-07 6.7E-07 7.OE-07 
4.7E-07 4.6E-07 4.3E-07 4 .6E-07 
4 .7E-07 4 .7E-07 4.4E-07 4.6E-07 
5.2E-07 -511E-07 4 .8E-07 5.1E-07 
8.4E-07 8.3E-07 7.8E-07 8 .2E-07 
8.1Ey07 8.OE-07 7.5E-07 7 .9E-07 
4.7E-07 4.7E-07 4 .4E-07 4 .6E-07 
4.1E-07 4.OE-07 3.8E-07 4.OE-07 
4.9E-07 4.9E-07 4.6E-07 4 .8E-07 
1.OE-06 9 .9E-07 9.2E-07 9.7E-07 
1 .6E-06 1.6E-06 1.5E-06 1 .6E-06 
1.7E-06 1.7E-06 1.6E-06 1 .7E-06 
2.OE-06 2.OE-06 1.9E-06 1 .9E-06 
1.9E-06 1 .9E-06 1 .8E-06 1 .9E-06 
1.7E-06 1 .7E-06 1 .5E-06 1 . 6 E - 0 6  

7.OE-07 
4.5E-07 
4.6E-07 
5.1E-07 
8.2E-07 
7.9E-07 
4 .6E-07 
4.OE-07 
4.8E-07 
9.7E-07 
1.6E-06 
1.7E-06 
1 .9E-06 
1 .9E-06 
1 .6E-06 

,NNE 1 . 3 E - 0 6  1.3E-06 1.OE-06 1.OE-06 9.7E-07 1.OE-06 1.OE-06 
q)Q1?&25 

. >  .. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l  i d e s  and Pathways)  

SUMMARY 
Page 8 

D i s t a n c e  (rn) 

D i  r e c t i  on 2397 1902 1 5 8 1  1552 1680 1452 

N 4 .1E-07 
NNW 2 .7E-07 

NW 2 .7E-07 
W N W  3.OE-07 

W 4 .8E-07 
wsw 4 .7E-07 

sw 2 .8E-07 
ssw 2 .4E-07 

S 2 .8E-07 
SSE 5.6E-07 

S E  9.OE-07 
ESE 9.6E-07 

E 1 .1E-06 
ENE 1 .1E-06 

N E  9 .5E-07 
NNE 6.OE-07 

6.2E-07 
4.OE-07 
4 .1E-07 
4.5E-07 
7.2E-07 
7.OE-07 
4.1E-07 
3.5E-07 
4.3E-07 
8 .5E-07 
1.4E-06 
,1 .5E-06 
1.7E-06 
1.7E-06 
1.4E-06 
9.OE-07 

8 .7E-07 9.OE-07 
5.7E-07 ' 5 . 8 E - 0 7  
5.7E-07 5.9E-07 
6.3E-07 6.6E-07 
1.OE-06 l . l E - 0 6  
9.8E-07 1.OE-06 
5.7E-07 5.9E-07 
4 .9E-07 5.EE-07 
6.OE-07 6.2E-07 
1.2E-06 1.3E-06 
2.OE-06 2 .1E-06 
2.1E-06 2 .2E-06 
2.4E-06 2.5E-06 
2.3E-06 2.4E-06 
2.OE-06 2.1E-06 
1 .3E-06 1 .3E-06 

7.8E-07 
5 .1E-07 
5 . l E - 0 7  
5.7E-07 
9.1E-07 
8.8E-07 
5 . l E - 0 7  
4.4E-07 
5.4E-07 
l . l E - 0 6  
1.8E-06 
1.9E-06 
2.2E -06  
2.1E-06 
1.8E-06 
1.1E-06 

1.OE-06 
6.6E-07 
6.7E-07 
7.4E-07 
1 .2E-06 
1.1E-06 
6.6E-07 
5.7E-07 
7.OE-07 
1.4E-06 
2.4E-06 
2.5E-06 
2.9E- 06 
2 .7E-06 
2 .4E-06 
1 .5E-06 



E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/year )  

C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment 
A p r  20,  1998 9 :31  am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

5.65E-01 

A t  T h i s  L o c a t i o n :  903 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
'Source  Type:  Area 

E m i s s i o n  Year :  1997 

Comments: 1997 N E S H A P  D e m o n s t r a t i o n  
STOCKPI LE CON-017 CG21 

D a t a s e t  Name: 97-PILE2-G2 
D a t a s e t  D a t e :  A p r  20, 1998 9 :21  am 

Wind F i  1 e :  WNDFI LES\97STAR. WND 
!. .![. I 



Apr  20, 1998 9:31 am 

MAXIMALLY EXPOSED INDIVIDUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  903 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R i s k :  7.22E-06 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi V a l  e n t  

Organ (mrem/y 1 

GONADS 1.53E-03 
BREAST 1.75E-03 
R M A R  7.23E-02 

THYROID 1.49E-03 
ENDOST 9.51E-01 
RMNDR . 3.85E-02 

LUNGS 4.30E+00 

EFFEC 5.65E-01 

S Y N O P S I S  
Page 1 
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S Y N O P S I S  
Page 2 

Nucl i de C1 ass 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

S i z e  

Source 
#1 

C i  /y 
TOTAL 
C i  / y  

U-234 
U-235 

'U-236 
U-238 
RA - 226 
RA-228 
TH - 228 
TH - 230 
TH-232 
TH - 234 

Y 
Y 
y 
Y 
W 
W 
Y 
Y 
Y 
Y 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

5.9E-04 
3.1E-05 
2.3E-05 
6.6E- 04 
4.2E-07 
1.7E-06 
1.8E-05 
5.3E-05 
2.8E-06 
2.6E-03 

~ 

5.9E-04 
3.1E-05 
2.3E-05 
6.6E-04 
4.2E-07 
1.7E-06 
1.8E-05 
5.3E-05 
2.8E-06 
2.6E-03 

SITE INFORMATION. 

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng He i  g h t :  950 m 
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Source Number: 1 

SYNOPSIS 
Page 3 

SOURCE I N FORMAT1 ON 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  2.04E+04 

Plume R i s e  
P a s q u i l l  C a t :  A B C D . E  F G 

Zero :  0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 

A G R  I CULTURAL DATA 

Veget'abl e M i  1 k Meat 
- - 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 . 0.000 

Food A r r a y s  were n o t  genera ted  f o r  t h i s  r u n .  
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  I N D I V I D U A L  ASSESSMENT 

903 1003 1754 2158 2675 2200 2798 1089 1971 2454 
2507 1154 2256 1156 1392 1486 1444 2030 2055 1531 

. ' t i  
, . .  r . . ;  



.. 

C A P 8 8 - P C  

Vers ion  1.00 

Clean A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S ' K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr 20. 1998 9:31 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
C i t y ;  CINCINNATI 

S t a t e :  OH Z ip :  45253-8704 

Source Category:  REMEDIATION SITE 
Source Type: Area 

Emission Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
STOCKPILE CON-017 [ G Z ]  

Da tase t  Name: 97-PILE2-G2 
Da tase t  Date: Apr  20. 1998 9 :21  am 

Wind F i  1 e: WNDFI LES\97STAR. WND 



Apr 20, 1998 9:31 a m  

ORGAN DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i  v i  dua l  

Organ ( r n r e d y )  

GONADS 
BREAST 
R M A R  
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

SUMMARY 
Page 1 

1.53E-03 
1.75E-03 
7.23E - 02 

1.49E-03 
9.51E-01 
3.85E-02 

4.30E+00 

5.65E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

INGESTION 2.74E-02 
I NHA LAT I ON 5.37E-01 
A I R  I M M E R S I O N  4.50E- 08 
GROUND SURFACE 3.08E- 04 
I NTE RNA L 5.65E- 0 1  
EXTERNAL 3.08E- 04 

TOTAL 5 .65E-01 
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NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

S e l e c t e d  
I n d i v i d u a l  

Nuc l  i d e  (mrem/y) 

U-234 
U-235 
U - 236 
U-238 
RA - 226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH-234 

2.44E- 0 1  
1.22E-02 
8.97E - 03 
2.43E - 0 1  
2.20E-05 
3.44E-05 
1.35E-02 
3.95E-02 
3.03E-03 
5 .91  E- 04 

TOTAL 5 .65E-01 



Apr  20.  1998 9 :31  am 

CANCER R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

' Cancer F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
TH Y RO I D 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

TOTAL 

7.01E-08 
4.64E- 08 
3.44E- 10 
3.90E-09 
7.01E-06 
2.59E-09 
6.84E- 09 
3.28E-09 
1.50E-09 
7.98E-08 
1.84E-09 

PATHWAY . R I S K  SUMMARY 

TOTAL 

7.22 E -  06 

Pathway 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

1.45E-07 
7.07E-06 
1. O O E -  12 
7.08E-09 
7.22E-06 
7.08E-09 

7.22E-06 

SUMMARY 
Page 3 
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Apr 20,  1998 9 : 3 1  am 

Nucl i de 

U-234 
U-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH - 228 
TH-230 
TH - 232 
TH - 234 

TOTAL 

, 

NUCLIDE RISK SUMMARY 

Sel ected I nd i v i  d u a  1 
Total Lifetime 

Fatal Cancer R i s k  

3.15E-06 
1.61E-07 
1 .16E-07 
3.16E-06 
3.05E- 10 
3.62E- 10 
2 .70E-07 
3.24E-07 
1.71E-08 
1.97E-08 

7.22E- 06 

SUMMARY 
Page 4 
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Ap r  20, 1998 9:31 am 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/yl 
( A l l  Radionuclides and Pathways) 

SUMMARY 
Page 5 

Distance (m) 

D i  recti on 903 1003 1754 2158 2675 2200'  2798 

N 
NNW 

.N W 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

2.OE-01 
1 .3E-01 
1 .3E-01 
1 .4E-01 
2.3E-01 
2 .'1 E - 0 1 
1 .2E-01 
1.1E-01 
1 .4E-01  
2 .8E-01 
4 .7E-01 
5.OE-01 
5 .6E-01 
......................... 5 .3E-01  

2 .8E-01 

pG:w@$j .:.Q. .-.. 
..... :.::: ..... ; ....... ;,;.; ..... : ....... 

: ~ ~ ; ; < $ ~ ~ &  ........... 5 7 E - 0 2 i:. .;*.;.. ,;,;::-:. . :. :: 
1.OE-01 3.8E-02 
1.OE-01 3.8E-02 
1.2E-01 4.2E-02 

1 .7E-01 6.5E-02 
1 9E-01 ~~~~-~~ 

....e. ; .Q .... A. ...... 

1.OE-01 3.8E-02 
8.9E-02 3.3E-02 
l . l E - 0 1  4.OE-02 
2.3E-01 7.9E-02 
3.8E-01 1 .3E-01 
4.OE-01 1 .4E-01 
4.5E-01 1.6E-01 
4 .3E-01 1 .5E-01 
3 .7E-01 1 .3E-01 
2.3E-01 * 8 .3E-02 

4.OE-02 
2.6E-02 
2.6E-02 
2.9E-,02 
4;6E-02 
4.5E-02 
2.7E-02 
2.3E-02 
2.8E-02 
5.4E-02 
8.6E-02 

1 .1E-01 
1.OE-01 
9.OE-02 
5.7E-02 

~ ~ ~ ~ ~ . ~ ,  
..... fi ................... 

2 .8E-02 
1.9E-02 
1 .9E-02 
2.OE-02 
3 .2E-02 
3,2E-02 
1 .9E-02 
1.6E-02 
1 .9E-02 
3.7E-02 
5.8E-02 
6.2E-02 

7.1E-02 
6.2E-02 
4.OE-02 

.......................................... i ~ * ~ ~ a ~ ~  

3.8E-02 
2.5E-02 
2.6E-02 
2.8E-02 
4.4E-02 

2.6E-02 
2.2E-02 
2.7E-02 
5.2E-02 
8.3E-02 
8.9E-02 
1.OE-01 
1.OE-01 
8.7E-02 
5.5E-02 

~0~~~~~~~ 

..; ..;.. .. 

2 .6E-02 
1.7E- 02 
1.7E-02 
1.9E-02 
2.9E-02 
2.9E-02 
1 .8E-02 
1 .5E-02 
1.8E-02 
3.4E-02 .......................................... ~~-~~~~~ . . . . . . . . . . . . . .  
5 .7E-02 
6.7E-02 
6 .5E-02 
5.7E-02 
3.7E-02 

Distance (m) 
~ ~ ~~ ~~ ~ _ _ _ _ ~  ~~ __________ 

Di recti on 1089 1971 * 2454 2507 1154 2256 1156 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
N N E  
' I  

......................... 
~ * ~ : ~ - ~ ~  

8 .9E-02 
9.OE-02 
1 .0.E-01 
1 .6E-01 
1 .5E-01 
8.7E-02 
7.7E-02 
9.5E-02 
2.OE-01 
3 .2E-01 
3 .4E-01 
3.9E-01 
3 .7E-01 
3 .2E-01 
2.OE-01 

4.6E-02 
3.1E-02 
3. I E - 0 2  
3 .4E-02 
5.4E-02 
5.3E-02 
3.1E-02 
2.7E-02 
3.2E-02 
:... ~.,;:.~.:..!!.?. .... 
: ~ . ~ ~ - ~ ~  Y i  l. 

1.1E-01 
1 .3E-01 
1 .2E-01  
1 .1E-01  
6.7E-02 

3.2E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.7E-02 
3.7E-02 
2.2E-02 
1.9E-02 
2.PE-02 
4.3E-02 
6.8E-02 
7.3E-02 

8.2E-02 
7.2E-02 
4.6E-02 

............................ &$+$$&i@ a,:.. 
...................... 

3.1E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.5E-02 
3.5E-02 
2 .1E-02 
1.8E-02 
2.2E-02 
4.1E-02 
6 i 6E-02 
7.OE-02 
&"i'Hfii:":@$ 
7.9E-02 
6.9E-02 
4.4E-02 

......................................... 
__._. t::, 2 .. ;.z ..'A. . 

................... i : ~ ~ , ~ ~ - ~ 3  ..... 

................. ..x .......... 
8.OE-02 
8 .1E-02 
9.1E-02 
1 .5E-01  
1 .4E-01  

* 7.9E-02 
6.9E-02 
8 .6E-02 
1 .8E-01  
2 .9E-01  
3 .1E-01 
3 .5E-01 
3 .3E-01  
2 .9E-01  
1 .8E-01 

3.7E-02 
2.4E-02 
2.5E-02 
2.7E-02 
4 .2E-02 
~*~~~~~ 

2 .5E-02 
2.2E-02 
2.6E-02 
5.OE-02 
8.OE-02 
8 .5E-02 
9.9E-02 
9.6E-02 
8 .4E-02 
5.3E-02 

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

1 .2E-01 
8.OE-02 
, . ~ ~ ~  8 .1E-02 ::,..... 
: . . . . .  . . : : q , ~ ~ f j ~  .... 

1 . 5 E - 0 1  
1 .3E-01  
7.9E-02 
6.9E-02 
8.5E-02 
1 .8E-01  

'2 .9E-01 
3 .1E-01 
3 .5E-01  
3 .3E-01 
2 .9E-01 
1 .8E-01 

.............. 
-.. : ..... ::?,::: ........ ..:.:.;.. ....... 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE'(mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

B 470 

SUMMARY 
Page 6 

D i s t a n c e  ( m )  

D i  r e c t i  on 1392 1486 1444 2030 2055 1 5 3 1  

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
EN E 

N E  
NNE 

8 . 8 E - 0 2  
5 .7E-02 

~~~~~ 

....... :T: .............. :::..:..: ...,.. 
6 .4E-02 
1.OE-01 
9 .7E-02 
5 .7E-02 
5.OE-02 
6.1E-02 
1 .2E-01 
2.OE-01 
2 .1E-01 
2 . 5 E - 0 1  
2 .3E-01 
2.OE-01 
1 . 3 E - 0 1  

7.7E-02 
5.OE-02 :$#1:::pjp , \. :.:.:..-... ...., 

5 .7E-02 
9.OE-02 
8.6E-02 
5.1E-02 
4.4E-02 
5.4E-02 
1.1E-01 
1.8E-01 
1 .9E-01 
2 .2E-01 
2 .1E-01 
1 .8E-01 
1 .1E-01 

. ...... ..... ./..... i... ... . .......... 
: ...... :.-: ..... :: ..... ::::<:.. ..:_ ,( 

8.2E-02 
5.3E-02 :@@ppz 
6.OE-02 
9.6E-02 
9.1E-02 
5.3E-02 
4.6E-02 
5.7E-02 
1.1E-01 
1.9E-01 
2.OE-01 
2.3E-01 
2.2'E- 0 1  
1.9E-01 
1.2E-01 

/I... ....o . .._.. . ....,.,...,.... . ..... . 
. *: ..,. .: ..-< ' .' .'. ....... : ...............,. :.:.:.:.. ..: ...... 

4 .4E-02 
2.9E-02 
2 .9E-02 
3.2E- 02 
5.1E-02 
5.OE-02 ~~~i ' i '~Pii i i i i~~ 

E,& . ,: . :::+:: . ,. .,.,.; ,.... , ....,.,... :.:.:.: .,.../.... 
2 .6E-02 
3.1E-02 
6.OE-02 
9.6E- 02 
1.OE-01 
1 .2E-01 
1.l .E-01 
1.OE-01 
6.3E-02 

4 .3E-02 
2.8E-02 
2.9E-02 
3 .1E-02 
5.OE-02 

3.OE-02 
5.9E-02 
9.4E-02 
.1 .OE-01 
1 . 2 E - 0 1  
1.1E-01. 
9 .8E-02 
6.2E-02 

7.3E-02 
4.8E- 02  
4 .8E-02 
5.4E-02 
8 . 6 E - 0 2  
8.2E-02 
4 .8E-02 
4.2E-02 
5.1E-02 
1.OE-01 
1 . 7 E - 0 1  
1 .8E-01 
2.OE-01 
2.OE-01 ;y :: ..::::::@gag 
l . l E - 0 1  

./........ . . ./.. .. ........... ...:.... 

. . :..-A. . . . . . . . . . . . . . . . . . . . . . . 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuc1,ides and Pathways) 

Di recti on 903 1003 1754 2158 2675 , 2200 2798 

N 2.5E-.O6 
NNW 1.6E-06 
NW 1.6E-06 

WNW 1.8E-06 
W 3.OE-06 

wsw 2.7E-06 
sw 1.6E-06 
ssw 1.4E-06 

S 1.7E-06 
SSE 3.6E-06 
SE 6.OE-06 
ESE 6.4E-06 

E 7.2E-06 
ENE 6.8E-06 

' N E  5.9E-06 
NNE 3.6E-06 

2.OE-06 
1.3E-06 
1.3E-06 
1.5E-06 
2.4E-06 
2.2E-06 
1.3E-06 
1.1E-06 
1.4E-06 
2.9E-06 
4.8E-06 
5.1E-06 
5.8E- 06 
5.5E-06 
4.7E-06 
2.9E-06 

7.2E-07 
4.6E-07 
4.7E-07 
5.2E-07 
8.4E-07 
8.1E-07 
4.7E-07 
4.OE-07 
4.9E-07 
1.OE-06 
1.6E-06 
1. 7E-.06 
2.OE-06 
1.9E-06 
1.7E-06 
1.OE-06 

4.9E-07 
3.2E-07 
3.2E-07 
3.5E-07 
5.7E-07 
5.6E-07 
3.3E-07 
2.8E-07 
3.4E-07 
6.7E-07 
l.lE-06 
1.2E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.1E-07 

3.4E-07 
2.2E-07 
2.2E-07 
2.4E-07 
3.9E-07 
3.9E-07 
2.3E-07 
1.9E-07 
2.3E-07 
4. 5E-07 
7.3E-07 
7.8E-07 
9.1E-07 
8.8E-07 
7.7E-07 
4.9E-07 

4.7E-07 
3.1E-07 
3.1E-07 
3.4E-07 
5.5E-07 
5.4E-07 
3.2E-07 
2.7E-07 
3.3E-07 
6.5E-07 
1.OE-06 
1.1E-06 
1.3E-06 
1.3E-06 
l.lE-06 
6.9E-07 

3.1E-07 
2.OE-07 
2.OE-07 
2.2E-07 
3.6E-07 
3.6E-07 
2.1E-07 
1.8E-07 
2.1E-07 
4.2E-07 
6.7E-07 
7:2E-07 
8.4E-07 
8.1E-07 
7.1E-07 
4.5E-07 

Distance (m) 

Di recti on 1089 1971 2454 2507 1154 2256 1156 

N 1.7E-06 
NNW 1.1E-06 
NW 1.lE-06 

WNW 1.3E-06 
W 2.1E-06 

wsw 1.9E- 06 
sw 1.1E-06 
ssw 9.7E-07 

S 1.2E-06 
SSE 2.5E-06 
SE 4.1E-06 
ESE 4.4.E-06 

E 5.OE-06 
ENE 4.7E-06 
NE 4.1E-06 

NNE 2.5E-06 

5.7E-07 
3.7E-07 
3.8E-07 
4.1E-07 
6.7E-07 
6.6E-07 
3.8E-07 
3.3E-07 
3.9E-07 
7.9E-07 
1.3E-06 
1.4E-06 
1.6E-06 
1.5E-O,6 
1.3E-06 . 
8.4E-07 

3.9E-07 
2.6E-07 
2.6E-07 
2.8E-07 
4.5E-07 
4.5E -.07 
2.6E-07 
2.2E-07 
2.7E-07 
5.3E-07 
8.6E-07 
9.2E-07 
1.1E-06 
1 .OE-.06 
9.OE-07 
5.7E-07 

3.8E-07 
2.5E-07 
2.5E-07 
2.7E-07 
4.4E-07 
4.3E-07 
2.5E-07 
2.2E-07 
2.6E-07 
5.1E-07 
8.3E-07 
8.8E-07 
1.OE-06 
1.OE-06 
8.7E-07 
5.5E-07 

1.6E-06 
1.OE-06 
1.OE-06 
1.1E-06 
1.8E-06 
1.7E-06 
9.9E-07 
8.7E-07 
1.1E-06 
2.2E-06 
3.7E-06 
3.9E-06 
4.5E-06 
4.2E-06 
3.7E-06 
2.3E-06 

~~ 

4.5E-07 
3.OE-07 
3.OE-07 
3.3E-07 
5.3E-07 
5.2E-07 
3.OE-07 
2.6E-07 
3.1E-07 
6.2E-07 
1.OE-06 
1.1E-06 
1.2E-06 
1.2E-06 
1.1E-06 
6.6E-07 

1:6E-06 
1 .OE-06 
1.OE-06 
1.1E-06 
1.8E-06 
1.7E-06 
9.9E-07 
8.7E-07 
1.1E-06 
2.2E-06 
3.7E-06 
3.9E-06 
4.5E-06 
4.2E-06 
3.7E-06 
2.3E-06 

, . L ' t  
L . I .  001138 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

I 
~ 

D i s t a n c e  ( m )  

D i r e c t i o n  1392 1486 1444 2030 2055 1531 

N I. 1E-06 
NNW 7.1E-07 

NW 7.2E-07 
WNW 8.OE-07 

W 1 .3E-06 
w s w  1 .2E-06 

sw 7.1E-07 
ssw 6.2E-07 

S 7.6E-07 
SS E 1.6E-06 

SE 2.6E-06 
ESE 2.7E-06 

E 3 .1E-06 
EN E 3.OE-06 

N E  2.6E-  06 
NN E 1 .6E-06 

9.7E-07 
6.3E-07 
6 .4E-07 
7.1E-07 
1.1E-06 
1.1E-06 
6.3E-07 
5.5E-07 
6.7E-07 
1.4E-06 
2.2E-06 
2.4E-06 
2.7E-06 
2.6E-06 
2.3E-06 
1.4E-06 

1.OE-06 5.4E-07 
6.6E-07 3.5E-07 
6.7E-07 3 .6E-07 
7.5E-07 3.9E-07 
1.2E-06 6.3E-07 
l . l E - 0 6  6.2E-07 
6.6E-07 3.6E-07 
5.8E-07 3.1E-07 
7.1E-07 3.7E-07 
1.5E-06 7.5E-07 
2.4E-06 1.2E-06 
2.5E-06 1.3E-06 
2.95-06 1.5E-06 
2.8E-06 1.5E-06 
2.4E-06 1.3E-06 
1.5E-06 7.9E-07 

5.3E-07 
3 .5E-07.  
3 .5E-07 
3.8E-07 
6.2E-07 
6.1E-07 
3.5E-07 
3.OE-07 
3.7E-07 
7.3E-07 
1 .2E-06 
1.3E-06 
1.5E-06 
1.4E-06 
1.2E-06 
7.8E-07 

9 .2E-07 
5.9E-07 
6.OE-07 
6.7E-07 
1.1E-06 
1 .OE-06 
6.OE-07 
5 .2E-07 
6.3E-07 
1.3E-06 
2.1E-06 
2.3E-06 
2.6E-06 
2.5E-06 
2.2E-06 
1 .3E-06 
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V e r s i o n  1.00 

C lean A i r  A c t  Assessment Package - 1988 

S Y N O P S I S  R E P O R T  

Non-Radon I n d i v i d u a l  Assessment . 
Apr 20, 1998 9:32 am 

Fac i  1 i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

7400 WILLEY ROAD 
Address: P.O.  BOX 398704 

C i t y :  CINCINNATI 
S t a t e :  OH Z i p :  45253-8704 

E f f e c t i v e  Dose Equi V a l  e n t  
(mrem/year> 

1.83E+00 

A t  T h i s  L o c a t i o n :  472 Meters  Eas t  

Source Category :  REMEDIATION SITE 
Source Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
STOCKPILE SWU-O04/FLYASH [ G l ]  

Da tase t  Name: 97-PILE3-Gl  
D a t a s e t  Date:  Apr 20, 1998 9:24 am . 

Wind F i l e :  WNDFILES\97STAR.WND 

. 1  I , ; .  : 



Apr 20, 1998 9:32 am 

MAXIMALLY EXPOSED I N D I V I D U A L  

L o c a t i o n  O f  The I n d i v i d u a l :  472 Me te rs  Eas t  
L i f e t i m e  F a t a l  Cancer R isk :  2.34E-05 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Dose 
Equi V a l  e n t  

(mrem/y) 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

4.81E-03 
5.48E-03 
2.31E-01 
1.40E+01 

3.04E+00 
4.68E-03 

1.20E-01 

1.83E+00 

S Y N O P S I S  
Page 1 



B 470 

Apr 20, 1998 9:32 am S Y N O P S I S  
Page 2 

Nucl i de 

U-234 
U-235 
U - 236 
U-238 
RA-226 
RA - 228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE YEAR 1997 

C lass  S i z e  
-- 

Y 1.00 
Y 1.00 
Y 1.00 
Y 1 .00  
w 1.00 
w 1 .00 
Y 1.00 
Y 1.00 
Y 1.00 
Y 1.00 

Source 
#1 TOTAL 

C i  / y  C i  /y 

5.2E-04 5.2E-04 
2.7E-05 2.7E-05 
2.OE-05 2.OE-05 
5.8E-04 5.8E-04 
3.7E-07 3.7E-07 
1.5E-06 1 S E - 0 6  
1.5E-05 '1.5E-05 
4.6E-05 4.6E-05 
2.4E-06 2.4E-06 
2.3E-03 2.3E-03 

S I TE I N FO RMATI ON.  

Temperature:  11 degrees C 
P r e c i p i t a t i o n :  102 cm/y 
M i  x i  ng Hei.ght: 950 m 



Apr 20, 1998 9 :32  am 

SOURCE INFORMATION 

Source Number: 1 

SYNOPSIS 
Page 3 

Source H e i g h t  (m): 1.00 
Area (sq  m): 2.85E+04 

Plume R ise  
P a s q u i l l  C a t :  A .  B C D E F G 

Zero: 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 

AGRICULTURAL DATA 

Vegetable M i l  k Meat 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a c t i o n  From Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted:  0.000 0.000 . 0.000 

Food Ar rays  were n o t  generated f o r  t h i s  run. 
D e f a u l t  Values used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

2032 1976 2526 2019 1652 864 546 472 485 551 
536 551 597 642 1352 1143 1386 1431 2370 2439 

001143 



C A P 8 8 - P C  

V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non-Radon I n d i v i d u a l  Assessment 
Apr  20,  1998 9:32 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address :  P . O .  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
Source.  Type:  Area 

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE SWU-O04/FLYASH [Gl] 

D a t a s e t  Name: 9 7 - P I L E 3 - G 1  
D a t a s e t  Date :  Apr  20,  1998 9:24 a m  

Wind F i  1 e: WNDFI LES\97STAR. WND 

. .  
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Page 1 

ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

Sel e c t e d  
I nd i v i  d u a l  

(mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THYROID 
ENDOST 
RMNDR 

EFFEC 

4.81E-03 
5.48E- 03 
2.31E-01 
1.40E+01 

3.04E+00 
4.68E- 03 

1.20E-03 

1.83E+00 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel e c t e d  
I n d i v i d u a l  , 

(mrem/y) . 

INGESTION 
INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

8.56E-02 
1.75E+00 
1.46E-07 
9.65E-04 
1.83E+00 
9.65E- 04 

1.83E+00 



. Ap r  20, 1998 9:32 a m  

NUCLIDE EFFECTIVE . D O S E  EQUIVALENT SUMMARY 

Nucl i d e  

Se l  e c t e d  
I nd i v i  d u a l  

(mrem/y) 

U - 234 
U.-235 
U-236 
U - 238 
RA - 226 
RA - 228 
TH-228 

, TH-230 
TH - 232 
TH - 234 

TOTAL 

7.91E-01 
3.97E-02 
2.91E-02 
7.88E - 0 1 
7.00E-05 
1 .09E-04 
4.38E-02 
1 .28E-01  
9.81E-03 
1.88E-03 

1.83E+00 

SUMMARY 
Page 2 
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Cancer  

C A N C E R  R I S K  SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

2.24E-07 
1.48E-07 
1.08E-09 
1.22E-08 
2.28E - 05 
8.13E-09 
2.15E-08 
1 .04E-08 
4.72E-09 
2.49E- 07 
5.77E-09 

TOTAL 2.34E-05 

PATHWAY . R I S K  SUMMARY 

Pathway 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer R i s k  

INGESTION , 

INHALATION 
A I R  I M M E R S I O N  
GROUND SURFACE 
INTERNAL 
EXTERNAL 

TOTAL 

4.54E-07 
2.30E-05 
3.26E- 12  
2.22E- 08  
2.34E-05 
2.22E-08 

2.34E-05 

SUMMARY 
Page 3 



Apr 20, 1998  9:32 a m  

N u c l  i d e  

U - 2 3 4  
u - 2 3 5  

* U -236  
U - 2 3 8  
RA-226 
RA - 228  
TH - 228  
TH - 230 
TH - 232 
TH - 234  

TOTAL 

NUCLIDE RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

1 .02E-05  
5.23E-07 
3 . 7 6 E - 0 7  
1 .03E-05  
9.83E- 10 
1 .16E-09  
8 .79E-07  
1 .05E-06  
5.53E-08 
6.36E-08 

SUMMARY . 
Page 4 

2 .34E-05  
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 2032 1976 2526 2019 1652 864' 546 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE, 

NE 
NNE 

.................................... :..... 
~*~~~~~ 

3.OE-02 
3.OE-02 
3.3E-02 
4.9E-02 
4.8E- 0 2  
3.1E-02 
2.7E-02 
3.1E-02 
5.7E-02 
8.8E- 0 2  
9.3E-02 
1 .1E-01  
1.OE-01 
9.2E-02 
6.OE-02 

~~*~~~~~~~ 
...................... 
3 .1E-02 
3.1E-02 
3.4E-02 
5.1E-02 
5.OE-02 
3.2E-02 
2.8E-02 
3.3E-02 
5.9E-02 
9.3E-02 
9.8E-02 
1.1E-01 
1 .1E-01 
9.6E-02 
6.2E-02 

........ 3.1E-02 
gFg;F@Z ...... *< ........ T.,: .I :i 
2.3E-02 
2.4E-02 
3.5E-02 
3.5E-02 
2.3E-02 
2.1E-02 
2.3E-02 
4.OE-02 
6.1E-02 
6.5E-02 
7.5E-02 
7.3E-02 
6.4E-02 
4.3E-02 

,... .............................. 4 .3E-02 pae:z@g, *:,, e... .... 

3.OE-02 
3.3EY02 
4.9E- 0 2  
4.9E-02 
3 .1E-02 
2.7E-02 
3.2E-02 
5.7E-02 
8.9E-02 
9.4E-02 
l . l E - 0 1  
l . l E - 0 1  
9.3E-02 
6.OE-02 

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

.......... ., ......... ..., ... 
6.OE-02 
4 .1E-02 &$.zg";@$; -.. 

4 .5E-02 
6.9E-02 
6.7E-02 
4.1E-02 
3 .7E-02 
4 .3E-02 
8 .2E-02 
1'. 3 E - 0 1 
1 .4E-01  
1 .6E-01 
1 .5E-01 
1 .3E-01  
8 .5E-02 

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

. , ........................... 

1 .9E-01  
1 .2E-01  
1 .3E-01 

2 .2E-01 
2.OE-01 
1 .2E-01 
1 .1E-01  
1 .3E-01 
2 .7E-01 
4 .5E-01  
4 .8E-01 
5 .4E-01 
5 .1E-01 
4 .4E-01 
2.7E-01 

~ ~ ~ , , - ~ ~  
.: ... : ...... ....... 

4 .7E-01  
3.OE-01 
3 .1E-01  
3 .5E-01 

4 .9E-01  
2 .9E-01  
2 .6E-01  
3 .3E-01  
6 .9E-01  

~ ~ ~ ~ - ; ~ ~  
..... ?...............,... 

l . l E + O O  
1.2E+00 
1.4E+00 
1.3E+00 
1.1E+00 
6 .7E-01 

D i s t a n c e  ( m )  

D i  r e c t i  on 472 ,485  * 551 536 551 597 642 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE 

E 
EN E 

. ,  NE., 
NN E 

6 .3E-01 
4.OE-01 
4 .1E-01 
4 .7E-01 
...................... 7 .4E-01 

3 .8E-01 
~;~~~~~~ 

L.. ........................... 

3 .4E-01  
4 .3E-01 
9.3E-01 
1.5E+00 
1.6E+00 
1.8E+00 
1.7E+00 
1.5E+00 
8 .9E-01 

5.9E-01 
3 .8E-01 
3.9E-01 
4.4E-01 
7.OE-01 @.3::zEF@. 
.. ..:*$:,:: . ,.:?:::.'.;: .; 
3 .6E-01 

...... ....:,:.... ................... :..:.'.:. 

3 .2E-01 
4 .1E-01 
8.7E-01 
1.5E+00 
1.5E+00 
1.7E+00 
1.6E+00 
1.4E+00 
8.4E-01 

4.6E-01 
3.OE-01 
3.OE-01 
3.4E-01 
5.5E-01 
4.8E-01 

2 .5E-01 
. 3 . 2 E - 0 1  
6 .8E-01 

~ : ~ ~ ~ ~ ~ :  ...... ...... 57.:: ..... j ..... :9.:2 .... :: ..... 

1.1E+00 
1.2E+00 
1.3E+00 
1.3E+00' 
l . l E + O O  
6 .5E-01 

4.9E-01 
3.1E-01 
3.2E-01 
3.6E-01 
5.8E-01 
5 .1E-01 
3.OE-01 

3 .4E-01 
7.2E-01 
1; 2E+00 

~~~~:~~ 
... :*A+. ..................... 

1.3E+00 
1.4E+00 
1.3E+00 
1.1E+00 
6 .9E-01 

4 .6E-01 
3 .OE-01 
3 .OE-01 
3 .4E-01 
5.5E-01 
4 .8E-01 

* 2 .8E-01 
2 .5E-01 

6 .8E-01 
~ ~ ~ - Q 8  
......'I ................ 

l . l E + O O  
1.2E+00 
1.3E+00 
1.3E+00 
l . l E + O O  
6 .5E-01 

3 .9E-01 
2.5E-01 
2 .6E-01 
2.9E-01 
4 .7E-01  
4 .1E-01 
2 .4E-01 
2 .2E-01 
2 .7E-01 
5.8E-01 ............ ...: ........................ ~ - l ~ " ~ ~  
1 - 0  E+00. 
1.1E+00 
1.1E+00 

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

9 .2E-01 
5 .6E-01  

3 .4E-01 
2.2E-01 
2 .3E-01 
2 .5E-01 
4.OE-01 
3 .6E-01 
2 .1E-01 
1 .9E-01 
2 .4E-01  
5.OE-01 .~ ~~ . .$;:$; ,,,3pfi:f ..................... 

,+;::, ,.: ;:;:-;, < :; 
.8 - 7 E- Q 1  
......................... 

9 .8E-01 
9 .2E-01 
7 .9E-01 



Apr 2 0 ,  1998 9:32 a m  SUMMARY 
Page 6 

INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i  r e c t i  on 1352 1143 1386 1 4 3 1  2370 2439 

N 
NNW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
NNE 

8.5E-02 
5.7E-02 
5.8E-02 
6.4E-02 
9.9E-02 
9.3E-D2 
5.7E-02 
5.OE-02 
6.OE-02 
. 1 . 2 E - 0 1  . ..... . ... . . .., . ,.. .., . .., , . :pqJp@g :. .<;:’.. . ...... 

2.OE-01 
2 . 3 E - 0 1  
2.2E-01 
1 . 9 E - 0 1  
1 .2E-01 

.,.,. :.. ......... ::. .... :::::A _..,.: ...,.: 

l . l E - 0 1  
7.5E-02 
7.6E-02 
8.5E-02 
1 .3E-01 
1 .2E-01 
7.5E-02 
6.6E-02 
8.OE-02 
1.6E-01 
2.6E-01 

3 . 1 E - 0 1  
3 .OE-01 
2.6E-01 
1.6E-01 

~ a j ~ - ~ ~ ~  
... ::.% ..... . .... .... ... .. 

8.1E-02 
5.5E-02 
5.5E-02 
6.1E-02 
.9.5E-02 
9.OE-02 
5.5E-02 
4.8E-02 
5.8E-02 
1 . 1 E - 0 1  
1 .8E-01 
1 .9E-01 
:r 2 . 2 E - 0 1  

1 .8E-01 
1 .2E-01 

: .~~~~~~~~ ”..... :. . . . ....... 

7 .7E-02 
5.2E-02 
5.2E-02 
5.8E-02 
8.9E-02 
8.5E-02 
5.2E-02 
4 .6E-02 
5 .5E-02 
l . l E - 0 1  
1 . 7 E - 0 1  
1 . 8 E - 0 1  
2 .1E-01 

1 . 7 E - 0 1  
1 . 1 E - 0 1  

~~~~~~, .*:. *.,-, . . . . . ... . . ... ... ./.. . . . . . . 

3 .4E-02 
2.4E-02 
2.5E-02 
2.6E-02 
3 .9E-02 
3.8E-02 
2.5E-02 
2.2E-02 
2.5E-02 
4 .4E-02 
6.8E-02 
7 .2E-02 
8.3E - 0 2  
8.1E-02 
:~~~~~~~ . -.. 

4 .7E-02 

, , ,.... ... ......... .........,... ../. ... 
..../..... ;;....... ................. ... 

3,. 3 E - 0 2 
2.4E-02 
2 .4E-02 
2.5E-02 
3 .7E-02 
3.7E-02 
2 .4E-02 
2.1E-02 
2.4E-02 
4.2E- 02 
6.5E-02 
6.9E-02 
7.9E-02 
7.7E-02 

. 6 . 8 E - 0 2  ~,~~~~~~~ 

::......7::. ..... . ... ... . . . . . . . 

, ! .  . . .  . .  . ._. 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  ( m )  

D i  r e c t i  on  2032 1976 2526 2019 1652 864 546 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

S E  
ESE . 

E 
ENE 

NE 
NNE 

5.OE-07 
3.3E-0.7 
3.3E-07 
3.7E-07 
5 ;  7E-07 
5.6E-07 
3.4E-07 
2.9E-07 

6 .7E-07 
1.1E-06 
1 .1E-06 
1.3E-06 
1 .3E-06 
1 .1E-06 
7.1E-07 

3.5E-07 '  

5 .2E-07 
3.5E-07 
3 .5E-07 
3.8E-07 
6.OE-07 
5.9E-07 
3.5E-07 
3.1E-07 
3.7E-07 
7.1E-07 
1 .1E-06 
1 .2E-06 
1 ..4E-06 
1.3E-06 
1.2E-06 
7.5E-07 

3 .5E-07 
2.4E-07 
2.4E-07 
2.6E-07 
4.OE-07 
4.OE-07 
2.4E-07 
2.1E-07 
2.5E-07 
4.6E-07 
7.3E-07 
7.8E-07 
9.OE-07 
8.8E-07 
7.7E-07 
4.9E-07 

5.OE-07 
3.4E-07 
3.4E-07 
3.7E-07 
5.8E-07 
5.7E-07 
3.4E-07 
3.OE-07 
3.5E-07 
6.8E-07 
1.1E-06 
1.2E-06 
1.3E-06 
1.3E-06 
1.1E-06 
7.2E-07 

7.2E-07 
4.7E-07 
4.8E- 07 
5.3E-07 
8.4E-07 
8.1E-07 
4.8E-07 ' 

4 .2E-07 
5.OE-07 
1.OE-06 
1.6E-06 
1.7E-06 
2.OE-06 
1.9E-06 
1.6E-06 
1.OE-06 

2.4E-06 
1.5E-06 
1.6E-06 
1.8E-06 
2.8E-06 
2.6E-06 
1. 5E-06 
1.3E-06 
1.7E-06 
3.5E-06 
5.7E-06 
6.1E-06 
6.9E-06 
6.5E-06 
5.6E-06 
3.4E-06 

6.OE-06 
3.8E-06 
3 .9E-06 
4.4E-06 
7.1E-06 
6.2E- 06 
3.6E- 06 
3.3E- 06 
4.1E-06 
8.8E- 06 
1.5E-05 
1.6E-05 
1 .7E-05 
1 .6E-05 
1 .4E-05 
8.5E-06 

D i s t a n c e  ( m )  

D i  r e c t i  on 4 72 485 5 5 1  . 536 551 597 642 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
E S E  

E 
ENE 
: NE,' 
NNE 

8.OE-06 7.5E-06 
5.1E-06 4.8E-06 
5.2E-06 4.9E-06 
5.9E-06 5.6E-06 
9 .5E-06 .  8.9E-06 
8.3 E - 06 7.8 E.- 06 
4.8E-06 '  4 .6E-06 
4.4E-06 4.1E-06 
5.5E-06 5.2E-06 
1.2E-05 l . l E - 0 5  
2.OE-05 1.9E-05 
2.1E-05 2.OE-05 
2.3E-05 2.2E-05 
2.2E-05 2 .1E-05 

l . l E - 0 5  l . l E - 0 5  
1 .9E-05 1 . 8 E - 6 5 .  

5.9E-06 
3.8E-06 
3.8E-06 
4.4E-06 
7.OE-06 
6.1EY06 
3.6E-06 
3.2E-06 
4.1E-06 
8.7E-06 
1.4E-05 
1. 5E-05 
1.7E-05 
1.6E;OS 
1.4E-05 
8.3E-06 

6.2E-06 5.9E-06 5.OE-06 4.3E-06 
4.OE-06 3.8E-06 3.2E-06 2.8E-06 
4.1E-06 3.8E-06 3.3E-06 2.8E-06 
4.6E-06 4.4E-06 3.7E-06 3 .2E-06 
7.3E-06 7.OE-06 5.9E-06 5 .1E-06 
6.5E-06 6.1E-06 5.3E-06 4.6E-06 
3.8E-06 3.6E-06 3.1E-06 2.7E-06 
3 .4E-06 3.2E-06 2.7E-06 2.4E-06 
4.3E-06 4.1E-06 3.5E-06 3.OE-06 
9.2E-06 8.7E-06 7.4E-06 6.3E-06 
1 .5E-05 1 .4E-05 1.2E-05 l . l E - 0 5  
1 .6E-05 1 .5E-05 1.3E-05 l . l E - 0 5  
1 .8E-05 1.7E-05 1.5E-05 1.3E-05 
1 .7E-05 1 .6E-05 1.4E-05 1.2E-05 
1 .5E-05 1 .4E-05 1.2E-05 1.OE-05 
8.8E-06 8.3E-06 7.1E-06 6.2E-06 

(3631fesz 
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INDIVIDUAL LIFETIME RISK ( d e a t h s )  
( A 1  1 Radi onucl  i d e s  and Pathways 

D is tance  ( m )  

Di r e c t i  on 1352 1143 1386 ' 1431 2370 2439 

N 
NNW 

NW 
WNW 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

N E  
NNE 

1.OE-06 
6.8E-07 
6.9E-07 
7.6E-07 
1.2E-06 
l . l E - 0 6  
6.7E-07 
5.9E-07 
7.2E-07 
1.5E-06 
2.4E-06 
2.5E-06 
2.9E-06 
2.8E-06 
2.4E-06 
1.5E-06 

1.4E-06 
9.1E-07 
9.3E-07 
1 .OE-06 
1.7E-06 
1.5E-06 
9.OE-07 
7.9E-07 
9.8E-07 
2.OE-06 
3.3E-06 
3.5E-06 
4.OE-06 
3.8E-06 
3.3E-06 
2.OE-06 

9.9E-07 
6.5E-07 
6.6E-07 
7.3E-07 
1.2E-06 
1.1E-06 
6; 5E-07 
5.7E-07 
6.9E-07 
1.4E-06 
2.3E-06 
2.4E-06 
2.8E-06 
2.6E-06 
2.3E-06 
1 .4E-06 

9.3E-07 
6.1E-07 
6.2E-07 
6.9E-07 
1.1E-06 
1.OE-06 
6.1E-07 
5.3.E-07 
6.5E-07 
1.3E-06 
2.1E-06 

2.6E-06 
2.5E-06 
2.1E-06 
1.3E-06 

2 .3'E - 0 6 

3.9E-07 
2.6E-07 
2.6E-07 
2.8E-07 
4.4E-07 
4.4E-07 
2.7E-07 
2.3E-07 
2.7E-07 
5.2E-07 
8.2E-07 
8.7E-07 
1.OE-06 
9.8E-07 
8.6E-07 
5.5E-07 

3 .7E-07 
2.5E-07 
2.5E-07 
2.7E-07 
4.2E-07 
4.2E-07 
2.6E-07 
2.2E-07 
2 .6E-07 
4.9E-07 
7.8E-07 ' 

8 .3E-07 
9.6E-07 
9.3E-07 
8.2E-07 
5.2E-07 
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V e r s i o n  1.00 

C l e a n  A i r  A c t  Assessment  Package - 1988 

S Y N O P S I S  R E P O R T .  

Non-Radon I n d i v i d u a l  Assessment  
A p r  20, 1998 9:32 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
A d d r e s s :  P.O.  BOX 398704 

7400 WILLEY ROAD 
C i t y :  CINCINNATI 

S t a t e :  . OH Z i p :  45253-8704 

E f f e c t i v e  Dose E q u i v a l e n t  
(mrem/yea r 1 

2.47E-01 

A t  T h i s  L o c a t i o n :  1286 M e t e r s  E a s t  

S o u r c e  C a t e g o r y :  REMEDIATION SITE 
' S o u r c e  Type:  Area  

E m i s s i o n  Year :  1997 

Comments: 1997 NESHAP D e m o n s t r a t i o n  
STOCKPILE SWUA004/FLYASH 1623 

D a t a s e t  Name: 97-PILE3-G2 
D a t a s e t  D a t e :  Apr  20,  1998 9 : 2 5  am 

Wind F i l e :  WNDFILES\97STAR.WND 
. I  
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MAX I MA LLY EX POSED I ND I V I  DUAL 

L o c a t i o n  O f  The I n d i v i d u a l :  1286 Meters  East 
L i f e t i m e  F a t a l  Cancer R i s k :  3.16E-06 

ORGAN DOSE EQUIVALENT SUMMARY 

Dose 
Equi  val .ent  

Organ (mrem/y 1 

GONADS 
BREAST 
R MAR 
LUNGS 
THY RO I D 
ENDOST 
RMNDR 

EFFEC 

6.89E-04 . 
7.86E- 04 
3.21E-02 

6.71E-04 
4.23E-01 
1.74E-02 

1.88E+00 

2.47E-01 

S Y N O P S I S  
Page 1 
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~ .. 

RADIONUCLIDE E M I S S I O N S  D U R I N G  THE Y E A R  1997 

Source 
#1 TOTAL 

N u c l i d e  C lass  S i z e  Ci /y  C i  /y 

U-234 
U-235 
U-236 
u - 238 
RA - 226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

Y 1.00 5.2E-04 
Y 1.00 2.7E-05 
Y 1.00 2.OE-05 
Y 1.00 5 . a ~ - o 4  
W 1.00 3.7E-07 
W , 1 .00 1.5E-06 
Y 1 - 0 0  1.5E-05 
Y 1.00, 4.6E-05 
Y 1 .00 2.4E-06 
Y 1.00 2.3E-03 

.5.2E- 04 
2.7E-05 
2.OE-05 

3.7E-07 
1. 5E-06 
1.5E-05 
4.6E-05 
2.4E-06 
2.3E-03 

5. a ~ - o 4  

SITE INFORMATION. 

Temperature:  11 degrees  C 
P r e c i p i t a t i o n :  102 cm/y 
M i x i n g  H e i g h t :  , 950 m '  

r B 470 

S Y N O P S I S  
Page 2 
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SOURCE INFORMATION 

Source Number: 1 

S Y  NOPSI s 
Page 3 

Source H e i g h t  ( m ) :  1.00 
Area ( s q  m ) :  2.04E+04 

Plume R i s e  
. P a s q u i l l  C a t :  A B C D E F G 

Zero: 0.00 0 . 0 0 '  0.00 0.00 . 0.00 0.00 0.00 

A G R I  CU LTU RA L DATA 

Vegetabl  e M i  1 k Meat 
- 

F r a c t i o n  Home Produced: 0.700 0.399 0.442 
F r a ' c t i o n  Frgm Assessment Area: 0.300 0.601 0.558 

F r a c t i o n  Impor ted :  0.000 0.000 ' 0.000 

Food A r r a y s  were n o t  g.enerated f o r  t h i s  run .  
D e f a u l t  V a l  ues used. 

DISTANCES USED FOR M A X I M U M  INDIVIDUAL ASSESSMENT 

2046 2283 2160 2196 3025 2157 2032 2364 1286 2719 
2797 2425 2215 2067 2498 2580 2527 1391 1427 2564 
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Vers ion  1.00 

C lean A i r  Ac t  Assessment Package - 1988 

D O S E  A N D  R I S K  E Q U I V A L E N T  S U M M A R I E S  

Non- Radon I n d i v i d u a l  Assessment 
Apr 20, 1998 9:32 am 

F a c i l i t y :  FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Address: P.O. BOX 398704 

7400 WILLEY ROAD 
Ci ty:  CINCINNATI 

S t a t e :  OH Z i p :  45253-8704 

Source Category:  REMEDIATION SITE 
Source. Type: Area 

Emiss ion  Year: 1997 

Comments: 1997 NESHAP Demonst ra t ion  
STOCKPILE SWU-O04/FLYASH [G21  

Da tase t  Name: 97-PILE3-GZ 
Da tase t  Date:  Apr 20, 1998 ' 9 : 2 5  am 

W i  nd F i  1 e: W N D F I  LES\97STAR. WND 
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ORGAN DOSE EQUIVALENT SUMMARY 

Organ 

S e l e c t e d  
I n d i v i d u a l  

(mrem/y) 

GONADS 6.89E-04 
BREAST 7.86E - 04  
R M A R  3 .21  E-02 

THYROID 6.71E-04 
ENDOST 4.23E - 0 1  
RMNDR ' 1 .74E-02 

LUNGS 1.88E+00 

EFFEC 2 .47E-01 

PATHWAY EFFECTIVE DOSE EQUIVALENT SUMMARY 

Pathway 

Sel  e c t e d  
I n d i v i d u a l  

(mrem/y) , 

INGESTION 1.24E-02 
INHALATION , 2 .35E-01 
A I R  I M M E R S I O N  1.97E-08 
GROUND SURFACE 1.38E-04 
INTERNAL 2 .47E-01 
EXTERNAL 1.38E- 04  

TOTAL , 2 .48E-01 



. Apr  2 0 ,  1998 9:32 am 

NUCLIDE EFFECTIVE DOSE EQUIVALENT SUMMARY 

Nuc l  i d e  

Se l  e c t e d  
I n d i v i d u a l  

(mrem/y 1 

U-234 
U-235 
U - 236 
U - 238 
RA-226 
RA-228 
TH - 228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

1 .07E-01 
5.37E-03 
3.93E- 03 
1 . 0 6 E - 0 1  
9.79E-06 
1.55E-05 
5.90E-03 
1 .73E-02 
1 .32E-03 
2.64E-04 

2.48E - 0 1  

SUMMARY 
Page 2 
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C a n c e r  

CANCER RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

F a t a l  Cancer  R i s k  

LEUKEMIA 
BONE 
THYROID 
BREAST 
LUNG 
STOMACH 
BOWEL 
LIVER 
PANCREAS 
U R I N A R Y  
OTHER 

3 .12E-08  
2.07E-08 
1.55E- 10 
1.75E-09 
3.06E-06 
1 .17E-09  
3 .08E-09  
1 .46E-09  
6.77E- 10 
3.6 1.E - 08 
8 .28E-10  

TOTAL 3 .16E-06  

PATHWAY RISK SUMMARY 

S e l e c t e d  I n d i v i d u a l  
T o t a l  L i f e t i m e  

Pa thway  F a t a l  Cancer  R i s k  

INGESTION , 6.59E- 08 
INHALATION 3.09E-06 
A I R  I M M E R S I O N  4 .39E-13  
GROUND SURFACE 3 . 1 8 E - 0 9  
INTERNAL 3 .16E-06  
EXTERNAL 3.18E-09 

TOTAL 3 .16E-06  

SUMMARY 
Page 3 
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NUCLIDE R I S K  SUMMARY 

Nucl i de 

U - 234 
U-235 
U-236 
U - 238 
RA-226 
RA - 228 
TH-228 
TH - 230 
TH - 232 
TH - 234 

TOTAL 

S e l e c t e d  I n d i v i d u a l  

F a t a l  Cancer R i s k  
. T o t a l  L i f e t i m e  

1.38E-06 
7.06E- 08 
5.07E- 08 
1.38E-06 
1.34E- 10 
1.62E-10 
1.18E-07 
1.42E- 07 
7.45E-09 
8.68E- 09 

3.16E-06 

SUMMARY 
Page 4 
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. .  

SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y) 
(A1 1 Radionucl ides and Pathways) 

Distance (m) 

Di recti on 2046 2283 2160 2196 3025 2157 2032 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

3.7E-02 
2.4E-02 
2.4E-02 
2.7E-02 
4.3E-02 
4.2E-02 
2.5E-02 
2.1E-02 
2.5E-02 
5.OE-02 
8.1E-02 
8.7E-02 
1.OE-01 
9.7E-02 
8.5E-02 wg@gg$$ 
:....A::.. ...... . . . . . ... . . . 

. . . . . . ... ..........._ (. .(... . . @@E@$j 
2.OE-02 
2.OE-02 
2.2E-02 
3.5E-02 
3.5E-02 
2.OE-02 
1.8E-02 
2.1E-02 
4.1E-02 
6.7E-02 
7.1E-02 
8.3E-02 
8.OE-02 
7.OE-02 
4.4E-02 

. . . . z:: ... . . , . .-L::. ,, 3.3E-02 
pgp@ 2.2E-02 
~..~.:~*:,..~;...:.~;., ,.:.,.,., 
2.4E- 02 
3.9E-02 
3.8E-02 
2.2E-02 
1.9E-02 
2.3E-02 
4.6E-02 
7.4E-02 
7.9E-02 
9.1E-02. 
8.8E- 02 
7.7E-02 
4.9E-02 

3.2E-02 
2.1E-02 
2.1E-02 
2.3E-02 
3.8E-02 
3.7E-02 
2.2E-02 
1.9E-02 
2.2E- 02 
4.4E-02 
7;2E-02 
7.6E-02 
FgEiq$g 8.9E-02 
....... iQ.,.; .::.3 ._.. :.. . .. 
7.5E-02 
4.7E-02 

1.9E-02 
1.2E-02 
1.2E-02 
1.3E-02 
2.1E-02 
2.2E-02 
1.3E-02 
1.1E-02 
1.3E-02 
2.5E-02 
3.9E-02 
4.2E-02 
4.9E-02 

4.2E-02 
2.7E-02 

.. ......... .................._. ..,...,...... . 
~*~~~~~ 

,3.4 E - 02 
2.2E-02 
,. 2.2E-02 . ...,.._.... .,... ...,.,..... . . . . . 
@p@@-f@ 

3.9E-02 
3.8E-02 
2.2E - 02 
1.9E-02 
.2.3E-02 
4.6E-02 
7.4E-02 
7.9E-02 
9.2E-02 
8.9E-02 
7.7E-02 
4.9E- 02 

.: ..... L . . . . . . . . . . . . . . . . , , , , . . 

3.7E-02 
2.4E-02 
2.4E-02 
2.7E-02 
4.3E-02 
4.2E-02 
2.5E-02 
2.1E-02 
2.6E- 02 
5.1E-02 
. 8.2E-02 . . .._.... . . . . . . . . . . . , . , , 
$g$@jj$ 
1.OE-01 
9.9E-02 
8.6E-02 
5.4E-02 

, *...... . . . . . . . . . . . . . . . . . . . . . . 

Distance (m) 

Di recti on 2364 1286 2719 2797. 2425 2215 2067 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE. , 

NNE 
' * 'NE *i 

~~~~-~~ 
*:.. . . . . . .. . . . . . . . . . . . . . . . 
1.9E-02 
1.9E-02 
2.1E-02 
3.3E-02 
3.3E-02 
1.9E-02 
1.7E-02 
2.OE-02 
3.9E-02 
6.3E- 32 
6.7E-02 
7.8E-02 
7.5E-02 
6.6E-02 
4.2E-02 

8.7E-02 
5.6E-02 
5.7E-02 
6.4E-02 
1 .OE-01 
9.6E-02 
5.6E-02 
4.9E-02 
6.OE-02 
1.2E-01 
2.OE-01 
. 2.2E-01 . . . . . . . . . . . . . . . . . . . . . 

2.4E-01 
2.OE-01 
1.3E-01 

. . . .,. . ... . . .,..._. . ...,. _.. 
~ X ~ ~ ~ ~ l  

2.2E- 02 
1.5E-02 
1.5E-02 
1.6E-02 
2.6E-02 
2.6E-02 
1.5E-02 
1.3E-02 
1.6E-02 
3.OE-02 
4.8E-02 
5.2E-02 
. 6.OE-02 . . . . . . . . . . . . . , :p&j ;B"y . . . . . . . . . . . . . . 
. ... ,+::@ 

5.1E-02 
3.3E-02 

:: ... :!%. . ..: ..... :::*>. . .,... . 

2.1E-02 
1.4E-02 
1.4E-02 
1.5E-02 
2.5E-02 
2.5E-02 
1.5E-02 
1.2E-02 
1.5E-02 
2.9E-02 
4.6E-02 
4.9E-02 
5.7E-02 

, .A'. ....................... ..... ..... .... ~ ~ ~ I I ~ B  
4.9E-02 
3.1E-02 

. . . . . . . . . . . , . , . . ..\. , , . &?g$$z .:(. .(. -. ' .'.'. 

1.8E-02 
1.8E-02 
2.OE-02 
3.2E-02 
3.1E-02 
'1.8E-02 
1.6E-02 
1.9E-02 
3.7E-02 
6.OE-02 
6.4E-02 
7.4E-02 
7.2E-02 
6.3E-02 
4.OE-02 

. . . . . . . . . . . . . . . . . . , . , , 3.2E-02 
2.1E-02 
2.1E-02 . . . . . . . . . . . . . . . . . . 

3.7E-02 
3.7E-02 
2.1E-02 
1.8E-02 
2.2E- 02 
4.4E- 02 
7.OE-02 
7.5E-02 
8.7E-02 
8.5E-02 
7.4E-02 
4.7E-02 

p3pq$@ . ,.*;:I . :. ,.;-:; . ....... . ....... ..__.__.... ... 

3.6E-02 
~~~~~~ 

: -6. ,: ...+ :. . ' .. . ...... . . . . . . . :.:.:.:.. x , , , 

2.4E-02 
2.6E-02 
4.2E-02 
4.1E-02 
2.4E-02 
2.1E-02 
2.5E-02 
4.9E-02 
8.OE-02 
8.5E-02 
9.9E-02 
9.6E-02 
8.3E-02 
5.2E-02 
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SUMMARY 
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INDIVIDUAL EFFECTIVE DOSE EQUIVALENT RATE (mrem/y)  
( A l l  R a d i o n u c l i d e s  and Pathways)  

D i s t a n c e  (m) 

D i  r e c t i  on 2498 2580 2527 1391 1427 2564 

N 
NNW 

NW 
W N W  , 

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

N E  
, NNE 

2.6E-02 . . . . . . . . . ..\,. .p7pfy2, .. _..... .. 

1 .7E-02 
1 .9E-02 
3.OE-02 
3 .OE-02 
1 .8E-02 
1 .5E-02 
1 .8E-02 
3 .5E-02 
5 .7E-02 
6.OE-02 
7.OE-02 
6 .8E-02 
6.OE-02 
3 .8E-02 

... ....... i... ../. ..\.... 
:. ,,;* ,,<, _.._ t.:: . . . . . . ... . . ... . . .:.:.:. . . :. ..... 

2.5E-02 

1.6E-02 
1.8E-02 
2.8E-02 
2.8E-02 
1.7E-02 
1.4E-02 
1.7E-02 
3.3E-02 
5.3E-02 
5.7E-02 
6.6E-02 
6.4E-02 
5.6E-02 
3 .6E-02 

i~~~~~~ . ..:.. . . ... . . . . . . . . . ... . . ...,... . 
j ~ .  2.5E-02 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
< . ,gi;l@$+@~ L.... 

1.7E-02 
1.8E-02 
2.9E-02 
2.9E-02 
1.7E-02 
1.5E-02 
1.8E-02 
3.4E- 02 
5.5E-02 
5 .9E-02 
6.9E-02 
6.7E-02 
5.8E-02 
3.7E-02 

. . . . . . ... . ... ..,. ..... . . . . .. 
7.5E-02 
4.9E-02 
4.9E-02 

4.9E-02 
4.2E-02 
5.2E-02 
1 .1E-01 
1 . 7 E - 0 1  
1 .9E-01 
2 .1E-01 
2.OE-01 
1 .8E-01 
1 .1E-01 

7.2E-02 
4.6E- 02 
4.7E-02 
$,$qpy$+$ 5.2E-02 

8.OE-02 
4.6E-02 
4.OE-02 
4.9E-02 
1.OE-01 
1 . 7 E - 0 1  
1 . 8 E - 0 1  

,& .,.,, :, .... ".. . : .............. :.:.:...: ._... 

2.OE-01 
1.9 E - 01, 
1 .7E-01 
1 .OE-01 

2 . 5 E - 0 2  
1 .6E-02 
1 . 6 E - 0 2  
1 .8E-02 
2.9E- 02 
2 . 9 E - 0 2  
1 .7E-02 
1 .4E-02 
1 . 7 E - 0 2  
3 .4E-02 
5 .4E-02 
5 .7E-02 
6 . 7 E - 0 2  
6.5E-02 
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INDIVIDUAL LIFETIME R I S K  ( d e a t h s )  
( A l l  R a d i o n u c l i d e s  and Pathways)  

SUMMARY 
Page 7 

D i s t a n c e  (m) 

D i  r e c t i  on  2046 2283 2160 2196 3025 , 2157 2032 

N 
N NW 

NW 
W N W  

W 
w s w  

sw 
ssw 

S 
SSE 

SE 
ES E 

E 
ENE 

N E  
NNE 

4 .6E-07 
3.OE-07 
3.OE-07 
3 .3E-07 
5.4E-07 
5.3E-07 
3.OE-07 
2.6E-07 
3 .2E-07 
6.3E-07 
1.OE-06 
1.1E-06 
1.. 3E- 06 
1.2E-06 
1.1E-06 
6 .7E-07 

3 .8E-07 
2.5E-07 
2.5E-07 
2 .7E-07  
4 .4E-07 
4 .4E-07 
2.5E-07 
2.2E-07 
2.6E-07 
5.2E-07 
8.5E-07 
9.OE-07 
1.OE-06 
1'. OE-06 
8.9E-07 
5.6E-07 

4.2E-07 
2.7E-07 
2 .7E-07 
3.OE-07 
4.9E-07 
4.8E-07 
2.8E-07 
2.4E-07 
2.9E-07 
5.8E-07 
9.4E-07 
1.OE-06 
1.2E-06 
1 .1E-06 
9.8E-07 
6.1E-07 

4.1E-07 
2.6E-07 
2.7E-07 
2.9E-07 
4.7E-07 
4.7E-07 
2.7E-07 
2.3E-07 
2.8E-07 
5.6E-07 
9.1E-07 
9.7E-07 
1.1E-06 
1.1E-06 
9.5E-07 
5.9E-07 

2.3E-07 
I .  5E-07 
1 .5E-07 
1 .6E-07 
2.6E-07 
2.7E-07 
1.5E-07 
1 .3E-07 
1.6E-07 
3.1E-07 
5.OE-07 
5.3E-07 
6.2E-07 
6 . l E - 0 7  
5.3 E - 0 7. 
3.4E-07 

~~ ____ 

4 .2E-07  
2 .7E-07 
2 .7E-07 
3 .OE-07 
4 .9E-07 
4 .8E-07  
2 .8E-07 
2 .4E-07 
2 .9E-07 
5 .8E-07 
9.4E-07 
1 .OE-06 
1.2E-06 
1.1E-06 
9.8E-07 
6 i l E - 0 7  . 

4 .7E-07 
3.OE-07 
3.OE-07 
3 .3E-07 
5.4E-07 
5.3E-07 
3.1E-07 
2 .6  E.- 0 7 
3.2E-07 
6.4E-07 
1.OE-06 
1 , l E - 0 6  
1.3E-06 
1.3E-06 
1.1E-06 
6.8E-07 

~ 

D i s t a n c e  ( m )  

D i  r e c t i  on 2364 1286 2719 2797 2425 2215 2067 

N 
NNW 

NW 
W N W  

W 
wsw 

sw 
ssw 

S 
SSE 

SE 
ESE 

E 
ENE 

NE 
.. .rtr$ 

3 .6E-07 
2.3E-07 
2 .3E-07 
2.6E-07 
4.1E-07 
4 .1E-07 
2.4E-07 
2.OE-07 
2.4E-07 
4.9E-07 
7.9E-07 
8.5E-07 
9.8E-07 
9 .5E-07 
8.3E-07 
5.2E-07 

1.1E-06 
7.1E-07 
7 .2E-07 
8.1E-07 
1.3E-06 
1.2E-06 
7.1E-07 
6.2E-07 
7.6E-07 
1.6E-06 
2 .6E-06 
2.8E-06 
3.2E-06 
3.OE-06 

1 .6E-06 
2.6E-0'6 

2.8E-07 
1 .8E-07 
1 .8E-07 
2.OE-07 
3.2E-07 
3.2E-97 
1.9E-07 
1.6E-07 
1.9E-07 
3.8E-07 
6.1E-07 
6.5E-07 
7.6E-07 
7.4E-07 
6.5E-07 
4.1E-07 

2.6E-07 
1.7E-07 
1.7E-07 
1.9E-07 
3.1E-07 
3.1E-07 
1.8E-07 
1.5E-07 
1;8E-07 
3.6E-07 
5.8E - 07. 
6.2E-07 
7.2E-07 
7.OE-07 
6.1E-07, 
3 .9E-07 

3.4E-07 
2.2E-07 
2.2E-07 
2.4E-07 
4.OE-07 
3.9E-07 
2.3E-07 
1.9E-07 
2 .3E-07 
4.7E-07 
7.6E-07 
8.1E-07 
9.4E-07 
9.1E-07 
7.9E-07 
5.OE-07 

4.OE-07 
2.6E-07 
2.6E-07 
2.9E-07 
4.7E-07 
4.6E-07 
2.7E-07 
2.3E-07 
2.7E-07 
5.5E-07 
8.9E-07 
9.5E-07 
1.1E-06 
1 .1E-06 
9 .4E-07 
5.9E-07 

4.5E-07 
2.9E-07 
3.OE-07 
3.2E-07 
5.3E-07 
5.2E-07 
3.OE-07 
2.6E-07 
3.1E-07 
6.2E-07 
1 .OE-06 
1.1E-06 
1.3E-06 
1.2E-06 
I .  1E-06 
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INDIVIDUAL LIFETIME RISK (deaths) 
(All Radionuclides and Pathways) 

Distance (rn) 

-. 

Direction 2498 2 580 2527 1391 1427 2564 

N 
NNW 
NW 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
N E  

N N E  

3.2E-07 
2.1E-07 
2.1E-07 
2.3E-07 
3.8E-07 
3.7E-07 
2.2E-07 
1.8E-07 
2.2E-07 
4.4E-07 
7.2E-07 
7.6E-07 
8.9E-07 
8.6E-07 
7.5E-07 
4.7E-07 

3.1E-07 
2.OE-07 
2.OE-07 
2.2E-07 
3.5E-07 
3.5E-07 
2.OE-07 
1.7E-07 
2.1E-07 
4.2E-07 
6.7E-07 
7.2E-07 
8.4E-07 
8.1E-07 
7.1E-07 
4.5E-07 

3.2E-07 
2.1E-07 
2.1E-07 
2.3E-07 
3.7E-07 
3.7E-07 
2.1E-07 
1.8E-07 
2.2E-07 
4.3E-07 
7.OE-07 
7.5E-07 
8.7E-07 
8.5E-07 
7.4E-07 
4%. 6E-07 

9.5E-07 
6.1E-07 
6.2E-07 
6.9E-07 
l.lE-06 
l.lE-06 
6.1E-07 
5.3E-07 
6.5E-07 
1.4E-06 
2.2E-06 
2.4E-06 
2.7E-06 
2.6E-06 
2.2E-06 
1.4E-06 

9.1E-07 
5.8E-07 
5.9E-07 
6.6E-07 
1.1E-06 
1.OE-06 
5.8E-07 
5.1E-07 
6.2E-07 
1.3E-06 
2.1E-06 
2.2E-06 
2.6E-06 
2.5E-06 
2.1E-06 
1.3E-Q6 

3.1E-07 
2.OE-07 
2.OE-07 
2.2E-07 
3.6E-07 
3.6E-07 
2.1E-07 
1.8E-07 
2.1E-07 
4.2E-07 
6.8E-07 
7.3E-07 
8.56-07 . 
8.2E-07 
7.2E-07 
4.5E-07 


