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REPORT ON HISTORIC URANIUM RELEASES FROM CURRENT
DOE, OAK RIDGE OPERATIONS OFFICE FACILITIES

INTRODUCT ION

Since 1947 1large quantities of uranifum have been processed in production
facilities that support the overall mission of the Department of Energy, Oak
Ridge Operations (DOE/ORQ). The principal programs under DOE/ORO that involve

the processing of uranium are:

l. Production of enriched uranium for fuel ing nuclear powerplants

in the United States and abroad.

2.  Production of nuclear weapons components in support of National

defense programs.

3. Processi ng of uranium feed materials and related production of

uranium fuel cores for U.S. plutonium production reactors.

These activﬂ:ies are accomplished through the efforts of staff located at six
DOE/QRO plants. Three of these plants are gasedus diffusion plants involved
in the enrichment of uranium fuel. The Y~12 Plant 1s a metallurgical and
machining facility for the production of nuclear weapons components. The Feed
Materials Production Center (FMPC)- and the RMI Extrusion Plant each perform
different steps in the processing of wuranium feed materials. A seventh
DOE/ORO facility, Oak Ridge Naﬁona] Laboratory (ORNL), has handled relatively

snall quantities of uranium in nuclear research and development programs.

A1l of these facilities,. in handling and processing uranium, have released
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uranium to the environment and have generated varying quantities of uranium

waste as a by-product of ongoing operations.

This report discusses radiation dose to the public resulting from the release
‘of uranium only. More detailed data, fram which this report was prepared,
aré available. Future reports will be prepared to address otﬁer radionuc‘lides‘

if information on the releases proves to be significant.

MODES OF URANIUM RELEASE

Gaseous Diffusion Plants

Th'e_ largest single activity under DOE/ORO in terms of both-budget and
personnel is the production of emriched uranium at the three gaseous diffusion
plants. Martin Marietta Energy‘ Systems, Inc., operates the Oak Ridge,
Tennessee, and Paducah, Kentucky, plants, and Goodyear Atamic Corporation

operates the Portsmouth, Ohio, facility.

Uranium is released to the air through vents in the. gaseous d1ffusion process
buildings. Vents release 1light gasés (mostly air) that would otherwise
accunulate rapidly at the enriched end of the gaseous diffusion ‘processes-
and interfere with operations. Releases also occur >from buildings in which
uranium in one form is converted to another form-=-for instance, when uranium

hexafluoride is converted to uranium tetraf]uoride.

The primary source of waterborne uranium at the gaseous diffusion plants
is the equipment cleaning process. Liquid effluents are treated to remove
uranfum and then discharged to streams adjacent to the plants. Wastewater

containing enriched uranium is routed through a recovery and recycle process
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to remove as much uranium as possible. The uranium that is removed is

retained on site and, where feasible, 1s recycled for further use.

The uranium handling and processing activities at the three gaseous diffusion
plants have resulted in burial of uranium-contaminated sol id wastes as well
as uranfum releases to the air and to water. Buried wastes containing uranium

generally include:
1. Waste paper, rags. and floor sweepings from general cleanup
operations. |
2. Wastewater treatment sludges.

3. Residuals, such as filters, trapping media, and scrubber solids

from air pollutant control devices.

4., Scrap metals.

Quantities and types of sol id wastes generated, and subsequently buried, have

varied through the years in relation to fluctuating production levels.
Y-12 Plant

~ Current activities at the Y-12 Plant, 1located in Oak Ridge, Tennessee,

1nc1udé:

1. Production of nuclear weapons components.
2, Fabrication assistance to DOE's weapons design 1aboratories.

" 3. Source and special nuclear materials processing.
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4, Support to ORNL facilities located at the Y-12 Plant.

5. Supporjt to other govermment agencies.

The production of components for nuclear weapons systems ijnvolves the
conversion of uranium compounds to metal. aﬁd the appropriate casting, rolling,
forming, and machining operations required to produce a finished product.
Assistance to ORNL and other Government agencies generally consists of
prectsion machining and/or gssemb]y of many varied {tems, most not involving

uranium.

Both airborne and waterborne uranium releases fram the Y-12 Plant emanate
from the uranium metal machining and chemical processing operations. In
addition, waterborne uranium includes uranfum contéined tn the runoff caused
by natural precipitation onto and around outside storage facilities. This
runoff also includes airborne uranium -that.has been dépos1ted on site. The
Y-12 Plant uranium waste stréans. 1ike those at the gaseous diffusion plants,.
are processed through recovery and recycle or tréatnent before the liquid
wastes, containing very small amounts of uranium in sol ﬁtion. are rel eased

to nearby streams.

The manufécturing and machining operations at the Y-12 Plant result in solid
wastes similar to those produced at the gaseous diffusion plants plus depleted
uranium metal turnings from machining operations. After treating wastes to
r:énwe depleted uranium or to recover en;'iched uranium, thé remaining uranium=
bearing sol ids have been buried on site in shallow land bur'ial trenches.

Solid waste generated at the Y-12 Plant is buried on the plant site. In
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the early years of the Y-12 Plant operations, some sol id waste was also buried

at the ORNL site.
Feed Materials Production Center

Located outside Cincinnati, Ohio, FMPC {s involved in the processiﬁg of
uréni,um feed materials into uranium metal forms for use in the_Nat1oné]
defense progrén and in the production of electricity. At one time FMPC
also converted uranium ore and recycle materials to uranium oxide for use at

gaseous diffusion plants. A

Following initial conversion operations, uranium metal 1s refined and purified
and fhen cast into ﬁ\eta1 forms of various sizes and shapes. Depleted uranium
metal is shipped to DOE's Y-12 site in Tennessee and Rocky Flats site 1in
Colorado. Other metal forms are center-drilled, surfaceémaéhined. and thén
sent to RMI to be extruded into tubes. Those tubes for use at DOE's Savannah
River site in South Carolina are returned to FMPC for final machining to form
hollow cores. These fuel cores are used in plutonium production reactors as

~

part of our National defense program.

Airborne uranium releases at FMPC have resulted from many plant operations.
At all major release points, however, emission cbntro] devices are used to -
reduce the plant emissions. Radioactive dust generated by manufacturing
processes} at FMPC are captured by bag-type dust collectors. | Collector
faﬂur'es'. however, have resulted in large releases of uranium to the air.
Liquid effluent releases have originated from the use of water to quench hot
uranium metal forms and to clean plant equipment. The plant treéts wastewater

to remove uranium befdfe it is ré] eased to nearby watemays.' However, large
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releases have, naverthe]ess. occurred. Information on these releases has been

previously disseminated to the public and is summarized in this report.

The production activities at FMPC result in uranium-contaminated solid wastes.
Where economically feasible, the uranium 1n the waste 1{s recovered and
récycled back into fhe process. Where recovery is not feasible, the waste
is stored in drums on site, awaiting final off-site disposal. In the past}’_

radfoactive solid waste was d1$posed of on sité..
RMI Extrusion Plant

The RMI Extrusion Plant is a privately owned facility located in Ashtabula,
Ohfo. .DOE's involvement at RMI is 11m1téd to the operation of a large press
and associated support services, which are‘required for the extrusion -and
handling of qranium metal. At RMI the uranium metal formé reqe1ved from
FMPC are extruded into tubes. Some of these tubes are returned to FMPC for
finishing before being sent to DOE's Savannah River site for use in production
reactors.  Other uranium tubes are fabricated into final products at RMI
and are fhen shipped to DOE's R1ch1and,AWash1ngton. site where they are co-

extruded to form fuel elements for DOE's nuclear reactors.

Airborne uranium releases at RMI occur from six plant operations, but the two
primary release points are an abrasive saw and a pyrophoric scrap incinerator.
Although these release points are equipped with emission control devices, a

small percentage of uranium can be released.

Liquid effluents originate from 'the use of water to quench hdt wuranium ‘

extrusions. RMI treats wastewater to remove uranium before it is dischafged

6 GGGoC7



566 3

to nearby. waterways. To further treat plant 1iquid releases, RMI s

proceeding-with the design of an improved wastewater treatment system.
Oak Ridge National Laboratory

ORNL prograhs focﬁs on the development of efficient, economical, safe, and
environmentally a;éeptab]e technoiogy for the productioﬁ and use of energy
from various sources. Relative to other DOE sites, these activities involve
very little uranfum. As a result, uranium releases to the air and water at
. ORNL hévé been and continue to be negligible and are not addressed in this
reporf. As mentioned earlier, a small portion of the solid wastes containing

enriched uranium generated at the Y-12 Plant are buried on the ORNL site.
URANIUM RELEASE DATA

Figures 1 through 6 illustrate historic trends in uranium released to the air
and water for each of DOE/ORO's plants. Where bossib]e, notes are provided on
the Qraphs to explain significant increases and decrgases in uranium releases.
Note that for most facilities data are available oni& through 1983 since this
report {is drawn from source material prepéred in late 1984. In addition,
no 'graphs are included for ORNL because uranium releases at the ORNL site

have been minor.

Generally, all the plants show a decreasing trend in uranium releases
in recent years. Increased levels of uranfum release indicate either an
accidental release, an increase in production 1levels, or initiation of -a

different type of operation.
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As the .graphs show, all DOE/ORO plants began monitoring and recording uranium
releases to the air and water .by the mid-1950s, except for RMI, which did
not become operationaf until 1962. Over the years, most plants have instalied
newer and more advanced po]1utént control devices to decrease air releases.
In addition, air and water monitoring and sampling programs have beén and
‘continue to be implemented in order to better characterize how and when

uranium releases occur.

Table 1 shows total uranium releases to the air and water and uranium buried
with . solid wasteé for each piant and for all DOE/ORO facilities éombined.
A quick glance at the numbers will show that, although 1large quantities
(kilograms) of wuranium have been released to the environmént or buried on
Site. the level of radicactivity (curies) associated with fhe uranium released
or buried is low. Most releases to the env1ronﬁent have been depleted

uranjum.’
COMPARISON OF RISK WITH NATURAL SOURCES

The data presented in Table 1 and Figures 1 through 6 present releases of
uranfum by mass, measured in kilograms, or by radiqaétivity. measured in
curies. A curie is the rate at which a radiocactive material decays into other
fsotopes and, in the process, emits particles or energy (e.g., alpha or beta
particles and gamma rays). Uranfum has a relatively low number of curies per
'R11ogram because the half-1ife of each of its isotopes is very long. Neither
- kilograms nor curies can be easily related to the-degree of radfation dose
or -health effects experienced by an 1nd1v1dua1: The unit‘that is most often
~used to measure and discuss radiation dose to humans {s a rem.. Rems measure

the amount of energy absorbed by a person who has been exposed to radiation.
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Dose to individuals {s usually discussed in terms of millirems--1/1000 of a

rem--because the amounts of radiation are normally very small.

It should be noted that in Figures 1 through 6 different scales are used to
i1lustrate the trends of uranfum release. To put the 1nformatioﬁ presented
in these figures and in Table 1 {into perspective, consider that the average
U.S. resident receives about 200 millirems of radjation'each year from natural
and ménmade sources. Sources of hétura1 radiation include the sun, rocks,
soil, food, air, and water. Because the sun is a major source of radiation,
theAelevatioﬁ at which a berson 1ives affects the level of rédiafion to which
a person is exposed. Manmade sources include medical procedures such as x ray

éxaminations. television, weapons fallout, and the nuclear fuel cycle.

When the average dose to a>s1n919 individual is multiplied by the population
within a specified area (within a 50-mile radius of a particular plant), the
total amount of radiation received by the entire population fis measured 1in

person-rems.

Table 2‘shows the cumulative person-rems of radiation dose within a 50-mile
-radius of each DOE/ORO facility. For examp]é, over  the 28 years for which
uranium releases have been monitored_at the Y-12 Plant, the dose to the total
estimated population of 863;000 (1980 populatibn) has been 5420 person-rems.
89 comparisbn. the. same pobulation over the same 28 years has received a dose
~ of 4,000,000 pefson-rems of radiation from natural sources--cosmic rays from
- the sun, naturally radioactive elements contained 1n.rocks and soil, building
materja]s. air, Qater. and potassium in food. Thus, the additional radiation
dose experienced due to oberation'of the Y-lé Plant, or any DOE/ORO facility,

is minor when compared with natural sources of radfation.

G00030



566 6

Téb\e 3 presents dose data in a different form. Based on avaflable uranium
felease data, ihe table presents the effective totﬁl body dose, in millirems
per year, to the member of the public having the highest éa1cu1ated dose
(the maximally exposed person) at e;ch p1$nt éite. It also shows the maximhm
dose to a single organ of maximally exposed persons. Table 4 gfyes radiation
doses from various natural and manmade sources with which to compare the
dose from DOE/ORO facilities presented in Table 3. On January 17, 1985, the
Environmental Protection Agency (EPA) published finmal standards for 1fm1ting
airborne radionuciide releases from DOE facilities to an amount that fesults
in a total body dose of 25 millirems per year of a maximum organ dose of
75;m1111rems per year. As shown {n Table 3, the highesf dose for any of
the DOE/ORO facilities is well below the 1985 EPA standard.

COMPLIANCE WITH DOE REGULATIONS AND STANDARDS

DOE standards are based on the assumption fhat any amount of radfation can
céUse an increased chance of harmful health-effects. Thus, the levels of
uranium released from DOE/ORO facilities have always been reguiatéd--first
under the Atomic Energy Commission.(AEC), then under the Energy Research and
Development Adm1n1str$tfoﬁ (ERDA). and_f1na11y under DOE. A1l annual releases
at all DOE/CRO fac111f1es have been in compiiance with the DOE staﬁdards and
regulations that were applicable at the time of release. In additiop, work
that RMI does for the private sectof (1.9.. non-DOE work) is regulated by the
Nuclear Regulatory Commission (NRC). RMI's commercial operations have also

been in compliance with NRC standards. .
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SUMMARY
In summary, the uranfum release data for the DOE/ORQO facilities show:

l. Llarge mass/small curie releases of uranium, primarily during

the 1950s and 1960s.

2, Consistent compliance with DOE (AEC/ERDA) and NRC standards in

effect at the time of release.

3. Dose to maximally exposed person well within EPA dose standards

{see Table 3).

4. A decreasing trend in uranium release to air .and water at most

facilities as a result of improved effluent controis.
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FIGURE' 1A. | ANNUAL RELEASES OF URANIUM TO THE AIR AND WATER FROM
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FIGURE 18. URANIUM BURIED ANNUALLY ON SITE AT
| OAK RIDGE GASEOUS DIFFUSION PLANT
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FIGURE 2A. ANNUAL RELEASES OF URANIUM TO THE AIR AND WATER FROM
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 "FIGURE 28. URANIUM BURIED ANNUALLY ON SITE AT
PADUCAH GASEOUS DIFFUSION PLANT
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FIGURE- 3A. ANNUAL RELEASES OF URANIUM TO THE AIR AND WATER FROM
PORTSMOUTH GASEOUS DIFFUSION PLANT

AIRBORNE RELEASES
. ®

6220
saeaé
493@%
3000

2000-

30700 —~-X

1039% . q@ ' Q§
Ne . A .

1958 1960 1988 1979 1975 1960 198S

Reporting Year

WATERBORNE RELEASES
®

1820 : 3

1 5@
1 200

9@e-]

a307%00—-X

® @ |
7 AR 4

60

30— i

] S N ! ' . , 6
1 o : R e WS- “B-g,
1.9 &Y.E‘-B-.sfa.o_g T "u.o a

v A A T o 13 v LI 1

1958 19608 196S 1970 1975 1980 198S

‘Reporting Year .

} '@ - Accidentadl Relecse : ® - No Documentation Available :
— Operation of Feed Productlon Plcnt ® - Increagsed Equipment Decontaminatio:
— Shutdown of Feed Production Plant

(@)

000017



30700 —-X

‘

. {

FIGURE 38. URANIUM BURIED ANNUALLY ON SITE AT
PORTSMOUTH GASEOUS DIFFUSION PLANT
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FIGURE 4A. ANNUAL RELEASES OF URANIUM TO THE AIR ANb WATER
FROM THE Y-12 PLANT
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FIGURE 4B. URANIUM BURIED ANNUALLY ON SITE
AT THE Y-<12 PLANT
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FIGURE 5A. ANNUAL RELEASE OF URANIUM TO THE AIR AND WATER FROM
THE FEED MATERIALS PRODUCTION CENTER
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FIGURE 58. URANIUM BURIED ANNUALLY ON SITE AT
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FIGURE 6A. ANNUAL RELEASES OF URANIUM TO THE AIR AND WATER FROM
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TABLE 4

NATURAL AND RANMADE SOURCES OF RADIATION
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o Bose Dose
Natural ‘(mi111rems/year)? Manmade (mi11irems)
Cosmic radiation
Connecticut 40 Gas stove 15 per year®
Wyom1ing 130 Gas camping lantern 3 per hourd
. (s11k mantle)
Colorado 120
Soi1 and rocks
Connecticut 60
South Dakota 115 Jet plane travel 1 per 2500
miles b
Colorado 105 traveled
Food (potassium),
water, air 24 TV viewing 0.15 pgr
hour
Type of House _
Brick 50-100
Concrete 70-100
Wood 30-50

3pata from Northeast Utilities brochure, as supplied by Natifonal Academy of
Sciences, U.S. Environmental Protection Agency, and American Nuclear Society.

bData from "Personal Radiation Dose Chart,™ American Nuclear Society, 1980..
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