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Abstract 

The Atmospheric Release Advisory Capability (ARAC) 
is a service to facilities requiring a means of real­
time prediction of the extent of health hazards that 
may result from a release of radionuclides or other 
toxic materials. The ARAC system, sponsored by the 
Department of Energy {DOE), consists of a network of 
serviced facilities and a central facility at the 
University of California, Lawrence Livermore Laboratory 
(ILL). Since 1973, when the concept was initiated, a 
joint feasibility study of the ARAC system has been 
conducted by LLI. and the Savanrah River Laboratory (SRL) 
and research and development was initiated to imple­
ment this service for DOE nuclear facilities. The 
present system of three sites (LLL, Savannah River 
Plant and the Rocky Flats Plant) is now being tested 
and evaluated with the Hound Laboratory scheduled to 
join the network in the fall of 1977- Plans are pre­
sently being formulated to implement the ARAC service 
for additional DOE sites during the next several years. 
This article briefly describes the ARAC concept, dis­
cusses progress to date and outlines future plans for 
completing the system's development and operating the 
service. 

Introduction 

The nuclear, as well as the non-nuclear industry, 
face a challenge in minimizing damage that could result 
from toxic emissions during accidents or incidents. 
Continuation of a favorable safety record depends not 
only on strict adherence to standards and regulations 
but also on extensive effort at the local level to fore­
see potential occurrences and to plan productive emer­
gency action guides. Although the energy industry on 
the whole is engaged in this problem, the Department of 
Energy (DOE) nuclear sites (research and production 
facilities) have a special responsibility to assume the 
lead role in this regard. In the execution of this 
responsibility, the DOE nuclear sites are typically 
faced with a number of questions such as: 

I. What health hazards to operating personnel and 
the public would result in the event of an accident or 
incident? 

1. More specifically, how fast and to what extent 
will a release of hazardous material diffuse under a 
particular set of circumstances and conditions? 

3. What kind of predictive information can be derived 
to permit adequate decisions in an emergency? 

k. How can routine releases of toxic enissions be 
planned so as to minimize potential impact on the 
surrounding environment? 

5- What is the impact of normal operating releases on 
the environment? 

DOE ts sponsoring a means of assisting the manage­
ment at DOE nuclear sites in responding to these types 
of questions. Under the cognizance of the Division of 
Bi^-icolca! and Environmental Research (03ER) program, 
the University of California. Laurence Livermore 
Laboratory (LLL) has developed and is operating a 

centralized service to provide sites with real-time pre­
dictions of the consequeneas of an atmospheric release 
of toxic material. This system is also designed to 
assist DOE in case of a nuclear weapons accident or 
Other incidents involving nuclear materials. This 
service is called the Atmospheric Release Advisory 
Capability (ARAC). 1 Recently FAA requested that DOE 
augment this capability to be called Stratospheric 
Environmental Assessment Capability (SEAC) 2 to assist in 
the assessment of in-cabin dose to airline passengers 
resulting from foreign nuclear tests. This article up­
dates the status of ARAC reported at the 1975 IEEE 
meeting in San Francisco 3 with the primary focus on 
service for the DOE nuclear facilities. 

Purpose of ARAC 

The chief purpose of ARAC is to provide responsible 
site officials with estimates of the effects of acci­
dental or routine atmospheric releases of hazardous 
materials as rapidly and as accurately as possible. To 
do this, ARAC develops a series of advisories containing 
projections based on monitored environmental and other 
Input data from the site. Central to the ARAC concept 
are the numerical models that provide real-time regional 
assessments of release consequences using the localized 
site data. These models vary in complexity from a 
5imp!e-trajectory model to an interfaced set of advanced 
regional transport and diffusion models covering dis­
tances of % 10 to 100 km. The models, combined with 
other technologies for dose conversion, data handling, 
and communication, permit a means for predicting the 
effects of release of most toxic materials. 

Although the primary purpose for development of the 
ARAC service was to assist a site in emergency response. 
another, and perhaps a more effective use has emerged; 
that of providing the sites with periodic assessments 
based on their normal operating releases. This service 
is feasible and cost effective since the necessary data 
are collected and archived in the ARAC center. In addi­
tion the archival data can be used to perform sensttivtcy 
studies to ascertain changes in the environment impact 
possible from changes in site operations, e.g., an 
expansion of the facilities. 

Component Parts of ARAC 

The ARAC concept is built upon a communication and 
data acquisition network that allows each user to have 
rapid access to th» central advisory products, which in 
earn are based on environmental data from -he local site. 
Figure I shows the component parts of the ARAC system. 
A number of nuclear or chemical facilities or sites 
within the United States can be serviced within the 
network. The meteorological service, provided by the 
National Weather Service (NWS) and the Air Force Global 
Weather Central (AFGWC), supplies the meteorological 
data (oaservational data, analyses, and forecasts) used 
in each assessment. The ARAC central facility (ACF), 
through data and voice telecommunication links, provides 
the sites with the regional assetsr*»nts calculated on 
the CDC 7600 class computers. Dashed lines in the 
figure indicate conpanents that are not yet installed. 
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FIGURE 1. Component parts of the ARAC systezt. 

Site Facility 

Each ARAC-serviced site has a minicomputer, 
referred to as a site facility, which furnishes local 
data-acquisition, assessment, and communication capa­
bilities. Some specific functions of the site facility 
are: 

1. It multiplexes the environmental sensors. 

2. It provides local data quality control. 

3- It calculates and displays Gaussian diffusion esti­
mates for close-in distances (out to approximately 5 km) 
using the latest local meteorological data. 

4- It transmits local environmental monitor measure­
ments to the central facility. 

5- It receives and displays regional calculations 
fro™ the central facility. 

In 1976, site facilities were installed at LLL, 
Rocky Fists Plant (RFP) in Gulden, Colorado, and the 
Savannah River Plant (SRP) in Aiken, South Carolina. 
These facilities began sending 15 minute averaged 
meteorological data to the AC P late in 1976- .Mound 
Laboratory (ML) in Miamisbu.'g, Ohio w> 1 • join the ARAC 
network during the fa'.l of this year. At the present 
time software development for the site facility mini­
computer is 95 percent complete and is constructed so 
that changes from one DOE facility to another requires 
a mint.T.-jm amount of effort. 

Central Facility 

The central facility serves as the focal point for 
data acquisition, assessments, and ccmmunicat ions for 
the ARAC service. During normal operating conditions, 
environmental data frjm the sites, together with any 
site messages, are transmitted to the central facility 
on a scheduled k hour basis. 

Meteorological data fron the NUS and the AFGUC are 
received by the central facility minicomputer on a 
routine and special-request basis. These data are 
stored for analysis; certain data such as airport sur­
face data and upper air data are selected and formatted 

as input data for the regional models. The design of 
the AFGUC meteorological data network is such that a 
minicomputer can receive, analyze, display, and store 
the meteorological data- This feature improves the 
efficiency of manipulating and using large amounts of 
weather data. 

Dashed lines ?n Fig. I indicate that data com­
munication links are not yet developed, or that software 
for the operating systems is not yet complete. Hardware 
for the Remote Job Entry Terminal (RJET) will be 
installed early in 1978. By the fall of 1978 develop­
ment of the ACF will be 80% complete and ready to pro­
vide around-the-clock service assuming the personnel 
are available to operate the center. 

Transport and Diffusion Models 

The HATHEWVADPIC 5 transport and diffusion models 
arc continually being modified and verified against 
field tracer studies to provide the ARAC users with 
useful products in a timely manner. tn addition, the 
ADP1C model has been modified to calculate long-term 
assessments (on the order of a year) due to non/tal 
operating releases. This relatively new version of 
ADPIC is called PATRIC 5 (PArticle-TRajectory-ln-Cell) 
and is presently being tested against long-term measure­
ments of fi5Kr taken around the Savannah River Plant. In 
the near future PATRIC will become part of the ARAC 
transport and diffusion model options. 

Summary 

During the past three y e a r s , w h i l e the serv ice has 
been under development and a v a i l a b l e to selected users , 
ARAC has been tes ted on approximately 30 separate 
occasions. These a c t i v i t i e s have included the f o l l o w i n g : 
r e a l - t i m e t r a c e r t es ts in cooperat ion w i t h the Savannah 
R iver P l a n t ; s imu la t ion o f c r e d i t a b l e accidents a t ARAC 
serviced DOE f a c i l i t i e s ; s imulat ion o f re leases in 
d i f f e r e n t par ts c.v the w o r l d . On a few occasions ARAC 
w^s a c t i v a t e d f o r acc idents or p o t e n t i a l accidents 
invo lv ing r a d i o a c t i v e m a t e r i a l . One was in Hay 197*» 
when the Savannar River Plant (SRP) experienced a r e l a ­
t i v e l y su*.a11 re lease o f t r i t i u m . 7 Another was a r a i l ­
road accident in North Caro l ina invo lv ing a car load o f 
uranium h e x a f l o r i d e . Ne i ther o f these accidents 
resu l ted in any danger to the pub l i c b^t each was a t e s t 
o f the ARAC systerc-

By the end o f 1978, the research and development 
w i l l be 80* complete so tha t ARAC can begin to o f f e r 
an around- the-c lock serv ice to 00E nuclear f a c i l i t i e s . 
During 1978 we w i l l be i n i t i a t i n g s tudies d i r e c t e d 
toward i n v e s t i g a t i n g the a p p l i c a b i l i t y o f the ARAC 
serv ice t o the nuclear power indus t ry . 
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