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ABSTRACT

Krypton-85 is released to the atmosphere when irradiated fuel
is dissolved in the two separations facilities at the Savannah
River Plant. This report gives the hourly releases of Kr-85 for
the two-year period from August 1, 1975 through July 1, 1977.
These hourly releases can be used with Kr~85 surface alr concen—
tration measurements and extensive meteorological data collected
over the same period to test and validate air transport and

dispersion models.
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HOURLY KRYPTON-85 RELEASES FROM THE SAVANNAH RIVER PLANT,
AUGUST 1975 THROUGH JULY 1977

Introduction

The Savannah River Plant (SRP), located near Augusta, Georgia,
is the major nuclear material production facility for the Depart-
ment of Energy (DOE). The plant location is shown in Figure 1.

Two separations plants, located approximately 4 km apart, dissolve
and chemically process irradiated nuclear fuel. Each separations
plant routinely releases fission-product Kr-85 in a nonbuoyant
plume from 62-meter-high stacks. Kr-85 is an inert gas with a
half-life of 10.76 years; thus, its air concentration in the
vicinity of the source is essentially unaffected by chemical re-
actions, deposition, and radioactive decay. Kr-85 is therefore an
excellent tracer; concentrations in air can be combined with mete-
orological data to test and validate air transport and dispersion
models.

During the 2-1/2-year period from March 1975 through September
1977, a cryogenic air sampling network of 13 stations surrounding
SRP was operated continuously to obtain average surface air concen-
trations over time periods of approximately 7 days or approximately
10 hours. Meteorological data from towers and from National
Weather SBervice surface stations and rawinsonde stations was ob-
tained on an hourly basis over this same 2~1/2-year period. These

data are discussed in detail in Reference 1.
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This report describes the Kr-85 source term from the separa-
tions areas at SRP from August 1, 1975 through July 31, 1977. The
gquantity of Kr-85 released during each hour of this two-year period
is given. This source term, along with the Kr-85 surface air con-
centration measurements and the meteorological daté for the same
time period! constitutes all of the data necessary to use this
Kr-85 data set for testing and validating atmospheric transport and

dispersion models.

Releases of Krypton—85

Each of the separations plants releases Kr-85 in a semicon—
tinuous, periodic manner. Because the samplers are located 28 to
144 km from the separations areas, little error is introduced by
considering the releases as occurring at a point midway between the
two separations facilities, which are separated by 4 km. Thus, the
sum of the releases from the two areas is given.

The rate of release of Kr~85 from stacks in each of the two
separations area was not measured directly. Rather, the rate was
calculated using a mathematical model based on studies of the re-
action kinetics of the dissolving process.? Data for each dis-
solving cycle, obtained from operator's log books, provided the
input for the hourly release calculations.

Figure 2 shows the Kr-85 releases from the 24-month period
from August 1975 through July 1977, Duriag this time, Kr-85 was
released approximately 55% of the time. The average rate of re-

lease over the 24 months was approximately 75 Ci/hr; the average




release rate for the 554 of the time releases which were actually

occurring was approximately 135 Ci/hr.

The hourly Kr-85 releases for the 24-month period are given in
Table I. Note that the time is expressed in coordinated universal
time units. This hourly source term information has been added to
the Savannah River Experiment (SRE) data tape that contains the
weekly and twice—daily average Kr-85 air concentration data. This
tape, along with the other SRE data tapes described in Table II of
Reference 1, is available from the National Climatic Center in
Asheville, NC. The format of the information on the tape and

instructions on ordering the tape are given in Table II.
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TABLE 1. KR-85 HOURLY RELEASE RATE, AUG. 1, 1975 - JULY 31, 1%77. (CONT'D)
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ENDING
DATE HOUR, Z KR-35 RELEASE RATE, CI/HR
8-16-75 1-12 0 0 1] 0 0 [ 0 0 0 0 0 0
13-24 0 0 o 0 g 0 0 0 0 0 0 0
8-17-75 1-12 0 0 0 ] 0 0 0 9 0 8 0 9
13-24 2 0 0 0 0 0 0 o 0 0 0 0
8-18-75 i-12 0 0 0 0 0 0 0 g ] 0 0 0
13-24 0 0 0 0 o 0 0 0 0 0 0 0
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8§-26-75 1-12 28 28 a7 690 73 79 gl 30 78 77 77 78
13-24 81 56 59 60 56 46 27 2 ] ] g 0
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TABLE 1. KR-85 HOURLY RELEASE RATE, AUG. 1, 1975 - JULY 31, 1977. (CONT'D)
ENDING
DATE HOUR, Z KR-85 RELEASE RATE, CI/HR
£-31-75 1-12 10 41 58 63 53 60 59 59 ¥ 57 71 72
13-24 6% 43 8 0 0 11 28 38 43 45 46 46
9 -1-75 1-12 46 47 48 51 53 54 52 47 37 18 1 0
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TABLE 1. KR-85 HOURLY RELEASE RATE, 1, 1975 - JULY 31,
EHMDING
DATE HOUR, KR-85 RELEASE RATE, CI/HR
9-15~75 1-12 2 1 0 8 7 7 5 5 G
13-24 4 3 3 2 2 2 2 2 1
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TABLE II.

Weekly and Twice-Daily Average Krypton-85 Concentration
Data and Krypton-85 Source Term Magnetic Tape Format

TAPE CHARACTERISTICS

TYPE - 9 track, 1600 bpi, EBCDIC

LABEL - None ) )

RECFM - FB '

LRECL - File 1: 60 File 2: 80 File 3: 80
BLKSIZE - File 1: 6000 File 2: 800 File 3: 800

TAPE ORGANTZATION

File 1: Weeklv concentration data
File 2: Twice-daily concentration data
File 3: Hourly Kr-85 release data

DATA FORMAT
File 1: One sampler per record as follows:

station number (3X,12)

year (1X,12)

starting dav (1X,13)

starting hour (9X,612)

ending day (3X,13)

ending hour (5X,12)

sample duration days (3X,F5.1)
concentration (3X,F6.1)

File 2: One sample per record as follows:

station number (3X,12)

year (1X,I12)

starting day (1X,13)

AM (A) or PM (P) designator (3X,Al)
starting time - hour, minutes (3X,I4)
sample duration hours (16X,F5.1)
concentration {(3X,F6.1)

File 3: Hourly Kr-85 releases; two records per day, as

follows:
julian date (1X,16)
beginning hour of releases (=1) (1X,12)
ending hour of releases (=12) (1X,12)
hourly Kr-85 releases for hours 1-12, Ci/hr (1X,1214)
date-month, day, year, mmddyy (1X,16)
beginning hour of releases (=13) (1X,12)
ending hour of releases (=24) (1X,12)

hourly Kr-85 releases for hours 13-24, Ci/hr (1X,121I4)

File 3 format: (1%, I6, 1X, T2, 1X, 12, 1X, 1214)
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TABLE 1I. (Continued)

THIS TAPE IS AVAILABLE FROM

National Climatic Center
NOAA

Digital Products Section
Federal Building
Asheville, NC 28801

The following tape name should accompany the request:

Savannah River Experiment (SRE), 1975-1977

NCC Library TD-9790

Weekly and Twice-Daily Average Krypton-85 Concentration
Data

(1 tape).

Information on the contents of other data tapes for the SRE
and how to order them is given in Reference 1.
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I shall be happy to supply additional information required
such as appropriate references and the names of persons
responsible for the development.

Very truly yours,

The above item is approved A, H. Peters, Manager

for release. _
M/% R 7 %m

A, T, Westerdahl Date

Chief, Patent Branch
DOE-SR
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CC: S. W. O'Rear
INCORPORATED
ATOMIC ENERGY DIVISION

SAVANNAH RIVER LABORATORY
AIKEN, SouTH CAROLINA 2580f%

(Twl: 810.779-2670, TEL: N03-024-6331, WU: AUGUSTA, BA.)

August 7, 1981

Mr. A. F. Westerdahl, Chief
Patent Branch . :

U. S. Department of Energy
Aiken, South Carolina 29801

Dear Mr; Westerdahl:
.. REQUEST FOR PATENT REVIEW

Please review for patent matter:

DP-1596, "Hourly Krypton-85 Releases from the Savannah River
Plant, August 1975 through July 1977," by C. E. Bailey.

If any technical clarification is needed please call
H. S. Hilborn whose Document Review is attached.

Please telephone your comments to the TIS office (Ext. 3598)
and notify me by signing and returning to TIS the original of
this letter. A copy is provided for your. file.

If you decide to pursue a patent on any development covered,
I shall be happy to supply additional information required

such as appropriate references and the names of persons
responsible for the development.

Very truly yours,

The above item is approved A, H. Peters, Manager

for release. - By ﬂ?ji%??éz

H. S. Hilborn

A. . Westerdahl Date
Chief, Patent Branch
DOE-SR
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THEORPORATED

ATOMIC ENERGY DIVISION
SAVANNAH RIVER LABORATORY

AIKEN, SouTH CAROLINA 23808 CC: A.
(TWit: B10-771-2670. TEL: BO3-725-6211. WU: AUGUSTA, GA} g

Westerdahl, DOE-SR
Ol’

F.
W. Rear

August 7, 1981

TO:  S. W. O'REAR
FROM: H. S. HILBORN®

Document:

Title:

Author(s);

DOCUMENT REVIEW

DP-1596

"Hourly Krypton-85 Releases from the Savannah River
Plant, August 1975 through July 1977"

C. E. Bailey

Contractual Origin: DE-AC09-76SR00001

Present Classification: Unclassified DP Report

References:

No items were noted that, in my opinion, should be called
to the attention of the DOE for patent consideration.

Y
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