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EMITTED AND DECAYED VALUES OF RADIONUCLIDES IN GASEQUS WASTES
DISCHARGED TO THE ATMOSPHERE FROM THE SEPARATION FACILITIES
THROUGH CALENDAR YEAR 1972

INTRODUCTION

Gaseous wastes from the chemical separations processing of spent reactor
fuel elements and product finishing operations have been discharged to
the atmosphere since 1944. Data on plutonium, beta, iodine, and uranium
emissions for the twenty-nine years are provided. Table I presents the
known radioactivity in gaseous wastes and Table II presents estimated
radioactivity in gaseous waste where prime data were not available.
Emission data are not included on gaseous wastes emitted from 200 Area
facilities which are now under the jurisdiction of other Hanford contrac-
tors.

DISCUSSION

In October 1973, Atlantic Richfield Hanford Company was assigned the
responsibility for a study to provide the emitted and decayed values of
radionuclides in gaseous wastes discharged to the atmosphere from the
separation and product finishing facilities through calendar year 1972.

The results of this study are included as Tables I and II in this document.

The first centralized documentation of radionuclide emissions in gaseous
waste was initiated by ARHCO covering the calendar year 1968 and has

been continued ever since. Other records which have been kept by other
contractors - using different methods of documentation for beta, iodine,
uranium, and plutonium emissions - have been located and used in this
document. These documentations, along with the ARHCO documents, were
combined to prepare the information presented in Table I of this document.

The data presented in Table II have all been estimated based upon various
reports, documents, expertise, and operating experience. These estimates
will be refined or changed should further studies reveal the existence
of new information or data which have not come to the author's attention
during this study. The methods of estimations are footnoted in the
attached table.

This document does not include data on the radioactive inert gases,
tritium, 1291, or !“C which have been emitted from the various facili-
ties.

Early-year experience with radiocactive particles, radioactive iodine,
radioactive ruthenium, and plutonium releases are summarized in the
Appendix.
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It should be noted that there was insufficient time during this study
to decay the beta activity. This task will be performed in the near
future when programming time becomes availablie on the new CYBER computer.

At that time, this document will be updated.



YEAR
1949

1950
1951

1952
1953
1954
1955
1956
1957
1958
1959

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969

1970
1971
1972

TOTAL
DECAYED

5
TABLE I

KNOWN RADIOACTIVITY IN GASEOUS WASTE
DISCHARGED FROM THE SEPARATION FACILITIES

Pu (Ci) Beta (Ci)

1,340
1,200
1,100
346
386
508
358
25.9
16.4
15.0!
4.
11.0
6.32
3.93
.0353 1.51
.00938 1.67
<.037 4.29
<.161 1.93
L0417 1.33
.00523 0.872
.290 5,332.8
.290

ARH-3026
1317(Ci) U (Ci)™
4,640
2,140
18,700
967 .000008
730 .000006
538 .000004
1,180 .000002
367
374
425
289
351
255
122
138
79
99
71
30 .000720
5.62 .000750
1.58 <.000860
0.492 <.001400
0.204 .012400
0.210 .000090
31,503.1 .016240
<.000006 .016240

!The data from the 234-5-Z criticality incident arenot included in this
table but may be found in Reference (1).

2Estimate is based upon the Purex emission for 1965.

3Estimate is based upon the emissions for 1965 and 1967.
“The data shown are only for emissions from the Uranium Oxide Plant.

JD Anderson
3/1/74
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TABLE I1

ESTIMATED RADIOACTIVITY IN GASEQOUS WASTE
DISCHARGED FROM THE SEPARATION FACILITIES

Year Pu (Ci) Beta (Ci) S 1311(Ci) U (Ci)7
1944 .00006! 13 1,7006

1945 .0321 4063 340,0009

1946 .0491 4703 76,0000

1947 .1781 6103 24,0006

1948 .370! 8903 1,2006

1949 .0001! 2904

1950 .0004! 340"

1951 .00061 760"

1952 .004! 1,400°

1953 .0071

1954 .0091

1955 .010!

1956 .0191 .000002°
1957 .030¢ .0009008
1958 .0312 .0010008
1959 .0382 .0012008
1960 .0472 .0013008
1961 .0442 .008400°
1962 .0382 .0012008
1963 .0402 .0013008
1964 .0482 .0015008
1965 .0382 - .0014008
1966 .0342 .0010008
TOTAL 1.067 5,167 442,900 .019202
DECAYED 1.067 <,000001 .019202

1A11 data for B and T Plants were estimated from studies performed in 1946.
Z Plant data were estimated from process experience for 1959 through 1966.
Redox and Purex data were estimated from Purex process experience for 1968,
1969, and 1971.

“A11 data from Redox and Purex were estimated from Purex process experience
for 1968, 1969, and 1971. The data for Z Plant were known.

*Estimates were based upon the number of curies charged using the emission
ratio obtained in stack emission studies in 1946. Estimates were also
included for the particle emission incidents.

“Estimates were based upon T Plant process experience for 1953, 1954, and
1955 and were applied to both B and T Plants.

>Only data for part of the year were found. The rest of the year was
estimated from this data.

®Estimates were based upon reactor production calculations.

’The data shown are only for emissions from the Uranium Oxide Plant.

®Estimates were based upon the Uranium Oxide Plant emissions for 1967, 1968,
and 1969.

JD Anderson
3/1/74
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APPENDI X
EARLY-YEAR EXPERIENCE

Radioactive Particles

The gaseous wastes generated from December 1944 to October 1948 were
discharged unfiltered from the B and T Plant stacks to the atmosphere

using the atmosphere to significantly dilute the radionuclides entrained

in the gaseous streams. In late September 1947, the occurrence of contami-
nation in the form of discrete radioactive particles on the ground in the
vicinity of the separation plants was detected.

At the time of detection, it was thought that the contamination might
have existed for several months prior to its discovery. By mid-October
it had been established that the carrier particles were corrosion products
from black iron in the stack fan ductwork. Particles were emitted at

a rate of approximately 107 to 108 particles per month from each of the
bismuth phosphate processing plants and observed deposition was one to
ten percent of the emission. Highest observed surface concentration was
50 particles per square foot in isolated areas with activity ranging

from 0.1 to 3 microcuries beta activity and up to 3,200 disintegrations
per minute alpha activity. Principal radioactive contaminants were
defined as cerium, yttrium, strontium, ruthenium, and cesium. Soon

after discovery of the condition and during the period when the equipment
was being replaced, personnel were provided with individual respirators
which were monitored after each work day.

Although the emission of large and more serious particles was eliminated
by the equipment replacements, numerous smaller particles continued to
be emitted. This condition was successfully overcome by installing and
diverting the stack effluent through a sand filter at B and T Plants
prior to discharging the gaseous wastes to the atmosphere. The filters
had a collection efficiency of greater than 99.5 percent and were
installed on October 15, 1948 at T Plant and on October 30, 1948 at

B Plant. Subsequently, the U Plant facility was equipped with a sand
filter. The Redox Plant, which was placed into service in January 1952,
was also equipped with a sand filter. The 234-5-7Z Plant, which was
placed into service in July 1949, has used both the high-efficiency
particulate air filters and chemical warfare service filters. The

Purex Plant, which was placed into service in January 1956, was equipped
with fiberglass filters. It has been established that the various
filter types are all approximately 99.95 percent efficient.

Radioactive lodine

In the early days of operation, the data obtained from Oak Ridge on
the evolution of 13!1 during spent fuel dissolution were used as a
basis for estimating the dilution necessary to reduce effluent gaseous
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activity from the stacks to less than Manhattan Project tolerance levels.
Because of the war emergency, irradiated fuel cooling periods were of
relatively short duration and, thus, !31I emissions were appreciabie

(an estimated 80 percent of the dissolved !3!I was emitted).

Installation of water scrubbers in B and T Plants in May 1948 removed an
estimated 85 percent of the 1311 charged to the processing plants.

These were replaced by silver reactors (October 26, 1950 at B Plant and
December 12, 1950 at T Plant), which had a 13!I removal efficiency of
greater than 99 percent when processing longer-cooled irradiated fuels.
Installation of the silver reactors, together with Tonger cooling and
process improvements, have successfully decreased 1311 emissions to

less than one curie per year.

Radioactive Ruthenium

At least nine specific incidents or periods involving ruthenium emission
have occurred since start up of the Redox Plant in January 1952. In
addition, there are indications that ruthenium particles were released
almost continuously until about early summer of 1954. Surveys inside

the Redox exclusion area revealed contamination in the range of 0.1 milli-
rad per hour to 800 millirads per hour near the base of the stack and,

in most instances, ammonium nitrate crystals were associated with the
activity. Process equipment changes were effected in the summer of

1954 which prevented further significant ruthenium emissions.

Plutonium

Since start up of the Hanford Atomic Products Operation in late 1944,
incidents of atmospheric contamination by plutonium emission have been
successfully averted by the use of efficient filters in the ventilation
effluent systems of those buildings handling the more concentrated
plutonium solutions. Tests prior to start up with methylene blue smoke
indicated an efficiency of about 99.9 percent; however, subsequent
performance during plant operations showed an efficiency of greater than
99.99 percent. There have been some within-building incidents of
plutonium air contamination, but all have been of short duration and

the contamination of surrounding environs has never been threatened.



