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ABSTRANT — The Savannah River Plant (SRP) releaﬁes small.amounts
of radioactive‘nuclideS'fo the atmosphere as a cdnseqﬁence of the
production of radioisotopes. The poténtial for.larger accidental
releases to the atmosphere also existé, although the probability
for most accidents is low.

To provide for emergency meteorological response to éccidental
releases and. to conduct research on the transport and diffusion of
rédioacti?e nuclides in the routine releases, a series of high-
quality meteorological sensors have been located on towers in -and
about SRP, These toWers are equipped with instrumentation to de-
tect and ¥ecord temperature and wind turbulence. Sighals from the
meteorological sensors are brought by land-line to the SkL
Weather Center-Analysis Laboratory (WC-AL). At tﬁe WC=AL, a
Weather Information and Display (WIND) system has been installed,

The ‘WIND system consists of a minicomputer with graphical

displays in the WC-AL and also in the emergency operating center

The information contained in this article was developed during
the course of work under Contract No. AT(07-2)-1 with the U. S.
Energy Research and Dcvelopment Administration.



(EOC) of SRP. In addition, data are available to the system from
standard weather telétype services, which provide both routine
surface weather observations and routine upper air,wind and tem-
perature observations for the southeastern United States.

Should there be an accidental release to the atmosphere,
available recorded data and computer codes would allow the cal;
culation and display of the location, time, and downwind concen-
tration of the atmospheric felease. These data are made available
to decision makers in near real-tihe td permit rapid decisive
action to limit the consequences of such accidental releases.

‘The emergency response capabilities of the system can also be
extended to more general offsite use, such as providing assistance
" .to ERDA Savannah River Qperationé Personnel for fulfilling theirl
reSponsibilities for general radiological assistance in the South-

east.

INTRODUCTION

The Savannah River Plant (SRP), managed and operated by the
E. I. du Pont de Nemours § Cof for the U. S. Energy Research and
Developﬁent Administration (ERDA), is locatedAin western South
Carolina along the Sévannah River about 25 miles southeast of
Augﬁsta, Georgia. Small amounts of radioactive nﬁciides ére Te-
leased to the atmosphere as a consequence of SRP's mission as the
chief producer of radionuclides for ERDA. The péten£ia1.for larger

accidental releases to the atmosphere also exists, although the



probability for most accidents is low. The Savannah River Lab-
oratory (SRL) has as its primary objective the performance of re-
search and process development in support of SRP operations. As

a part of this support, SRL is conducting research in the environ-
mental sciences to improve the site's ability to respond in a
meaningful way to an accidental release, Mpch-of this research
may be applied to the general problem of pfedicting effects frdm
an accidental releése of a pollutant. The nbjéctive of this re-
searcﬁ is to deveiop, test, and usé mathematical models for eval-
4uating transport, dispersion, and effects of materials released

to environmental systems such as the atmosphere, streams, river,A
estuary, ocean, soils, plants, and groundwater? and to apply these
models to problems of relevance tb SRP and the energy industry of
the southeastern United States.

To aid in the evaluation of releases to the atmosphere, high
quality weather instruments have been placed on a nearby television
tower and on towers in the seven primary vperating areas of SRP.

In addition, a modern minicomputer with graphical displays has been
installed for research, for establishing archives of meteorological
data, and for rapid calculation to predicf paths and effects of
accidental releases to the atmosphere in supporting the SRP Emergency
Operating Center (EOC). The system, consisting of the minicomputer
and inputs from the meteorological sensors, is called the Weather
Information and Display (WIND) System. It is the WIND system that

" will be described in this paper.



The ERDA Division of Nuclear Fuel Cycle and Production
provides funds for those portions of the environmental sciences
research that is applied and is specific to SRP operations, and
the ERDA Division of Biomedical and Environmental Research pro-
vides funds for 6vera11 method development and those research
efforts which are of applicability to general ERDA needs. Some
of this latter effort is being done in collaboration with the
Lawrence Livermore Laboratofy (LLL) to develop and evaluate the

Atmospheric Release Advisory Concept (ARAC).

METEOROLOGICAL INSTRUMENTATION AT SRP

A television tower within 15 km of.the plant boundafy is
instrumented at seven levels between 2 and 304 m above'the grbund
surface with temperature sensors'and turbulence quality wind
sensors. The wind sensors are modified commercially available
wind measuring instruments with biVanes‘(horizontal'and vertical
wind airection indicators) and fast-response cup anemometers.

The time response of the wind sensors is less than 1 second; the
time response of the associatedlplatinum resistance thermometers
is about 45 seconds.

Adjacent to main SRP operating areas, seven 62-m high towers
were erected in nearhy pine forests., The 62 m ﬁeight equals the
stack heights in these operating areas. Mounted on each tower is
a commercially available vector vane wind sensor which measures
and transmits horizontal and vertical wind directions and total

wind speed data, The time response of these instruments is less



than one second. The locations of the TV tower, the seven SRP
towers, and the Weather Center - Analysis Laboratory (WC-AL) can
be seen in Figure 1.

In addition, an acoustic sounder provides continuous real-
time measurements of the vertical mixing charécteristics of the
lowest 1 km of the atmosphere; The'acoustic sounder provides in-
formation from within this layer concerning bouyant plumes, in-
versions, and depth of the Qell—mixed layer. Instrumentation is
available from a tethered balloon fo collect data of temperature,
humidity, wind speed, and wind direction in the lower 1.5 km.

The data from these sensors are brought to the WC-AL for storage‘
and for sﬁbsequent computer processing.

The WC-AL also has a Natioﬁal Facsimile Circuit, which prints
out large-scale observations and forecasts from the National Weather
Service; an FAA Teletype Serﬁice A receiver, providing hourly sur-
face weather observations and some forecasts; and a National Weather
Service C receiver, providing upper air and surface synoptic infor-

mation.

WEATHER INFORMATION AND DISPLAY (WIND) SYSTEM

A PDP-1140 (Digital Equipment Corp., Maynard, Mass.) mini-
computer has been installed within the WC-AL. This system consists
of a central processor, a 64,000 word high-speed memory (currently
being expanded to 96,000 words), a 1.2-million word disc drive

(being expanded to 3 disc drives), and a magnetic tape drive



compatible with the SRL IBM 360-195 computer (International Busi-
ness Machines, Armonk, N.Y.). Input channels coliect meteorological
data from sensors mounted on the nearby TV tower, the seven-tower
system, and both teletype services. The minicomputer drives
graphical -display units both at the WC-AL and within the SRP-EOC.
This system is shown schematically in Figure 2,

The DATACOM data acquisition system (DATACOM Corp., Ft.
Walton Beach, Fla.) in that figure provides storage capability
to Subplemént the WIND'system. The DATACOM system stores the
data from the TV tower and from tﬁe seven SRP towers iﬁ a form
compatible with the SRL IBM 360-195 ‘computer. The WIND system is
used to perform environmental transport research, to store meteoro-
logical data in a summarized form for future processing with the
SRL IBM 360-195 computer, and to provide a real-time system to

support emergency response at the SRP site.

WIND SYSTEM AND EMERGENCY RESPONSE
For a system to support countermeasures tor accidental
atmospheric releéses, it must be able to provide predictions of
release behavior which are needed to: |
1. Assess promptly the situation.
2. Provide a basis for actions to minimize immediate
consequences to personnel and equipment.
3. Provide a basis for an environmental sampling plan.
4, Develop strategies and actions for recovery in such

a way as to minimize consequences.
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~ To provide this support, such a system must supply answers to
the following questions:
1. What was released?
2. How much was released?
3., Where was it released?
4. Where is it going in the environmenf?

5. What will be the concentrations as a function of

distance aml Lime?
6. What will be the effects?

In the WIND system, the first three questions above must be
answered by SRP personnel during a simulated or actual emergeﬂcyi<
release to the atmosbhere. When this infqrmatiqn'is supplied, and
the adequate meteorology is providéd, then Questions'4 and 5 can
be answered directly, aﬁd Question 6 can be answered fér radionu-
clides withAthe.appropriate dése program. These answers must be
supplied quickly and in a form whiéh is useful to the decision
makers within the SRP-EOC.

The WIND system has some very simple graphical and computa-
tional programs., Dispersion of pollutants in the atmosphere is
calculated using simple Gaussian puff and Gaussian plume equations.
Outputs from the solution of these are expressed as 1i§tings and
~graphical plots Qf concentration versus disténce.' In addition,
maps display trajectories and ektent of the dispersion as calculated
from time-dependent two-dimensional wind fields. Presently, the

system works in a time-shared mode whereby the WIND minicomputer



asks certain-questions and, when supplied with the answers, pro-
vides graphical output. Figure 3 is a cbmputer listing of such a
time-shared program, whereby one line is followed by the response
of an operator at one of the minicomputer consoles. When the
last entry has been made, the program wiil proceed and provide
tabular (Figure 4) and graphical outputs (Figure 5).

The tabular information in Figure 4 is self-explanatory.
It contains a short message describing what is being output,
plus a listing of the input paraméters provided the program, and
then a columnar listing of concentrations at the centerline and at

two standard deviations from the centerline as a function of both

distance and time. A map of the local area with each square
representing 10 km (Figure 5) shows a simulated release from

the A Area with the circle centered on the location at the end

of each hour of travel of the puff. The circle radius represents
a two-sigma deviation from the centerline concentration.

The individual locations are shown on Figure 5. Comparing
Figure 5 with Figure 4, it is possible to know the centerline
concentration at the end of each hour plus the cﬁncentration
value within the two-sigma limit. This information provides
SRP personnel with the information necessary to decide what
consequence-limiting action, if any, need be taken. The

time to execute this program is minimal in the minicomputer
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"~ (a few milliseconds), whereas the bulk ofvthe time is taken in
answering the time-shared questions and displaying the graphical
output. The overall program from start to finish takes less than
two minutes for an accompiished»operator. ‘Theée'di5p1ays are
“available within the WC-AL or within the EOC on call from that |
location. As~tiﬁe goes‘on and additional capability is added,
many of thé meteoroloéical parameters'wf]} he obtain§d auto-
matically. In the future,'the~minicompgter will be connected

to the SRL IBM 360-195 where‘compiex processing, display,'and'
'forecasting codes can be run for subsequentldisplay at the WC-AL
minicomputer and fhe EOC without recourse to the time-shafed mode

of operation.

SUMMARY

A We#ther Information and Display System (WIND) has been
established at SRP which, while even in the embryonic stages,
is capable of producing useful and timely support:for predicting
effects of accidental releases to the atmospheré; and is,aléo
capable of ﬁerforming research énd data storage. This system is
capable of expansion to meet the needs of the emergeﬁcy decision
maker and the individual research séientist, and to support’
pathways other than the étmospheric pathways (e.g.> releases to

rivers and streams of radionuclides or other elements).



As time goes oﬁ, individual source terms ;ouldAbe auto-
matically supplied to such a systenm, wﬁich would allow.for a
continuously running dose-to-man pfogram from routine atmos-
pheric releaseé. In addition, such source terms could be sup-
plied automatically to the system by actual sensors at the site

of an accidental release.
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. RUN PUF : '
ENTER/FF FOR FUFF OR ‘FL‘ FOR PLUME, THEN MIT
FETURN . : ~

FF :
ENTER TIME ANI' DATE OF INITIAL RELEASE, EXs 1635 03/07/7%

1245 05702774
- ITF IN THE FOLLOWING RE
INs - THE VARIARLE REQUESTED WILL DEFAULT TO DATA THATSH
READY IN THE FROGRAM A8 FOLLOWS. . dDIR=220.0 &

c= 18,0 5I6GA= 10.0  8I6G =100,0  SI6Z ReloRue :
Q= 1,0 HTLID=200.0 HAFLFE=0.10E 11 (HIT RETURN AFTER ENTERIES)

ENTER SOURCE RATE IN F CIs EXsl,0E+10
5. 0E+17 4 :
 ENTER WIND DIRECTION IN DEGREES. EX= 270,
235, . o
ENTER SPEED IN METERS/SECy EX=35,%

4.6 A _
ENTER STANDARD DEVIATION OF ELEVATION ANGLE IN
DEGREESy EX=1%5.0 .

15.

ENTER STANDARD DEVIATION OF AZIMUTH IN.HEGREESVAEXmloo'

16, ’ . ’
ENTER INITIAL HORIZ. SIZE OF FUFF IN METERSs EX=100.

100. .
ENTER INITIAL VERTICAL SIZE OF FUFF IN METERSy EX=100.

10,
ENTER STACK HEIGHT IN METERS, EX=63,

70,
ENTER HEIGHT OF INVERSION IN METERSs EX=900,

800. _
ENTER HALFLIFE IN HOURSs EX=1.83

FIGURE 3. Time-Shared Question/Answer for Execution
of Simple Gausian Puff/Plume Program
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