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DISCLAIMER OF RESPONSIBILITY

This document was prepared by Yankee Atomic Electric Company
("Yankee"). The use of information (ontained in this document by anyone cther
than Yankee, or the Organization for which the document was prepared under
contract, is not authorized and, with respect to any unauthorized use, neither
Yankee nor its officers, directors, agents, or employees assume any
obligation, responsibility, or liability or make any warranty or
representation as to the accuracy or completeness of the material contained
in this document.
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ABSTRACT

METPAC is designed to provide current site-specific estimates and
predictions of dose rates for a nuclear power station immediately following an
accidenta) airborne radiocactive release. The guidelines of NUREG-0654,
Criteria for Preparation and Evaluaticn of Radiological Emergency Response
Plans and Preparedness in Support of Nuclear Power Plants, were followed in
the program design.

METPAC s a series of computer codes designed to calculate dose rates
and graphically display the location and dimensions of the resulting plume.
METPAC handles releases from combinations of any of tne following four
pathways: the primary vent stack, the containment leakage, an ynmonitored
release, and the steam line valve. The program calculates off-site whole
body, and infant thyroid dose rates and can display whole body and thyroid
plume locations. Protective action recommendations are also getermined.

_Tre hearts of the METPAC program are the dispersion and dose models.
The dispersion mode! is a Gaussian, ariable trajectory, plume segment
atmospheric transport and diffusion code designed to handle the site-specific
atmospheric dispersion characteristics associated with a nuclear power station
site. Plume trajectories are calculated using data from the plant's on-site
meteorological tower. The mode! can track plume location and magnituce as &
function of time, given time-varying metecrological data. It can also project
plume location, magnitude and travel time as a function of distance from the
plant assuming steady-state metecrological conditions. Plume centerline
diffusion factors (depleted and finite-cloud gamma) and deposition factors are
provided for both continuous and intermittent releases from various release
pathways.

The dose mode! calculates a source term for stack, containment
unmonitored and steamline pathways based on a radiological measurement, a flow
rate and a function J(t). The J(t) function correlates the radiological
measurement with the concentration in the release pathway for an assumed
mixture of radionuclides that form the source term. This source term is
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applied to an estimate of the dispersion of the radicactive release to
‘ determine off-site dose rates. Where measurements of specific radionuc!ides
have been made, these measurements can be used to replace the assumed mixture
mentioned above.
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1.0 INTRODUCTION

1.1 Pgrggso

METPAC 15 a software package developed to produce dispersion and dose
estimates during a radiclogical emergency. The purpose of this document is to
atd the user in the execution of METPAC. The METPAC system will operate at
any user-specifieo location and has been cgesigned to run on an IBM PC-XT or
PC-AT computer.

1.2 Hardware
The hardware required to operate METPAC is:

@ an IBM PC-XT or PC-AT computer with at least $12 KB of on-line
memory and a greater than or equal to 10 MB hard disk. The METPAC
code and files require 7.5 MB of the hard gisk

monochrome monitor and driver

¢color monitor and AMDEK griver card

Epson FX-100 printer

8087 floating point processor

FTG 1ight pen

o O O O O

The monochrome and ccolor monitors are both used to display dispersion
and dose information - the color monitor displays graphic information while
the monochrome monitor displays text information about the incident. The
printer can provide hard copy of both screens.

1.3 Software
The software has been designed to run under the PC DOS 3.) operating

system using the IBM Professional FORTRAN Compiler, IBM MACRO Assembler, and
the HALO Graphics Library,
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The user can execute METPAC by running a batch procedure file. The
batch procedure file schedules all of the METPAC programs 'n their proper
order. The end result 's a graphic display of plume position and dose
estimates.

1.4 Description

METPAC 15 a versatile too! for analyzing the consequences of an
accidental release of radiation to the atmosphere. The program allows for the
analysis of a plume release or a myltiple puff release from either a ground
(steam line, unmonitored or containment) or elevated (stack) release path for
a period of time no greater than 24 hours. Multi-level release paths can be
analyzed. The program can be executed in near real-time or in a predictive
mode. Default input in a predictive mode s persistence, but all parameters
may be modified given knowledge of expected changes.

The result of the program cxecution is the calculation of the gamma
(whole body’ dose rate, and the infant thyrold dose rate. These dose rates
are calculated for specific plume centerline points which are determined by
wind speed and direction. They are also calculated on the straightiine
direction at site boundary and at every mile out to ten miles. Dose rate
information is displayed both on the screen and on the printer. The printer
will also display integratec doses for the straightline direction, and
determine protectiv. action recommendations based on those numbers. Plume
configuration is gisplayed on the graphics screen. The plume is plotted over
a ten-mile radius site map which can be modified to display additional site
features. A hard copy of the graphics screen can be obtained.

1.5 Limitations

Information necessary to execute METPAC must be entered manually. The
system aeeds a minimum amount of iInformation to execute. These are the date |
and time of shutdown and start of release, the radiological data for the given
pathway, and the meteorological data. Once the détes and times have been
entered, they cannot be changed without rerunning the program. The input of
meteorological data produces the dispersion estimates (depleted and gamma
CHI/Q) and plume location.
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To produce a gamma dose rate, radiation monitor information and flow
rate information must be provided. Thyroid dose rates will be calculated
using a site-specific noble qas ‘o fodine conversion factor. For a more
refined thyroid estimate, Iodine-131 through lodine-135 isotopics must be
entered. When noble gas Information is provided, the program will yse those
readings to override the radiation monitor readings in the production of the
gamma dose rate. The newly calculated release rate will change proportionally
according to further input of radiation monitor readings. The user is able to
manually specify the use of monitor readings for both gamma and thyroid doses,
or the use of monitor readings for gamma doses with isotopic input being used
for thyroid doses, or the use of isotopic Input for both gamma and thyroid
doses.

The program produces plume segments or puffs in fixed )S-minute
advection steps. Up to 29 plume points are tracked and any plume segments
that travel beyond 20 miles will not be tracked. Releases can only terminate
on the past 1/4-hour boundary

On continued operation of the program, persistence of most conditions
are assumed unless the user modifies the input data. In this way, projections
may be made, either by stepping through the time periods one !/4-hour at a
time or by use of the batch option for up to 32 V/4-hour periods. Field team
readings do not persist.

Only one plume type may be displayed at any time. There is no
significance to the shading of the plume. Portions of a plume may not be
shaded. Plumes can only be displayed in the ten mile radius around the plant
because the background map has not been digitized beyond this distance. The
only roads displayed are the appropriate evacuation routes.
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‘ 2.0 THE KEYBOARD

The Keyboard 's divided into three sections: the Typewriter area, the
Function keys, and the Numeric keypad (1]. Al) the keys are typematic. This
means they repeat as long as you hold them down

2.1 The Function Keys

he Function ke perate only cduring the graph
-~ Ane il EYDAM ' Fimipta ~ 3 2 PR
cptions of METPAC he definition Of the keys are
1 - R | -~ - ’ T " ey

displayed tc the ght of the graphic siree 0
execute any ¢f the options gepress the appropriate wey
A - 5 . - . ma e~ a ~ - . A - ) s
AR examp'e CF & typiCal sires H{glel Figure

- -

- .~

N Cu D mCves the Cursor one ¢ up

-

2 )
(e JI Cursor Down move the cursor one line down

:

- :
TP Rk U ) Rkt Sk T
Cursor Right moves the cursor one character posit to

» the righ
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)

When presented

AL ¢ in an -,-:e, an
- - >

2.3 Special Keys

Caps
Lock
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Cursor Left moves the Cursor one character position

the left.

with a nput gen the user wi be able to select
change or ¢ ect values a3 the user sees fit

The Caps Lock key when pressed once, 10Cks the
characters A through 2 in the uppercase position }
¢an get 'ower case characters while Caps Lock t¢ on
pre s the £t key Precss the Caps Lock key a3
angd uppt B e for characte A th gh

This is the Return key or the Enter key Its use is

\

defined by the programming language or application

are using

wm

el

O
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When the Print Screen key is pressed ong w'th the

Shift key, a copy of the Information displayed !s

printed on the printer. I[f the informatior on the

display is alphanumeric characters, such as a program
1isting, Print Screen will duplicate this information on

the printer. If the information is a graphic

representation, it can only be reproduced on a printer

that supports graphic printing.

The Backspace key when pressec, erases the last
character typed ang moves the previousiy typed

characters one position to the right.

If control 15 depressed along with the Scroll Lock
re - - t 11 -~ . > 3 &
the METPAC progrem w COmeg tO & complete stog



3.0 OPERATING PROCEDURE

The following sections will discuss the theory of operation of METPAC
and the procedure needed to produce dose estimates. The dose procedure is
written with a 7ul)l description of each input step on the left and an
abbreviated description on the right. The abbreviated de:cription ¢an be used
when writing emergency plan procedures.

3.1 Theory of Operation

METPAC 15 designed as a tool for assessing the raciological
consequences of an accident at a nuclear power plant in real time. Therefore,
METPAC assumes the user is running the program as the accident s occurring.
The implication of this assumption is that the program expects input
continuously throughout the accident with input incremented over discrete time
periods. The time period chosen for updating input to METPAC is fifteen
minutes. This coincides with the averaging period of the meteorological
data. It is suggested that radiological inputs to METPAC be given as either a
15-minute average value or a 15-minute maximum valuye.

Because of the continuous operation assumption, if the user starts
execution of the program after the start of the release. the user wil) have to
start the execution of METPAC at release time and then cycle through 15-minute
runs yntil tne user brings the analysis up to real time. This will require
that the user have all of the inputs over the elapsed time between the start
of release and rea! time. A batch option is provided to facilitate this.

What-1f scenarios can iso be run in batch while retaining the status
of the real-time accident. The baich option can provide projections for a
future time period, Including a predictive containment venting analysis and a
predictive containment fallure analysis, neither of which is avallable in
real-time mode.

«le
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3.2 General Flow

In order to execute METPAC, the user need only type in METPAC, followed
by (Return). This starts the erecution of a batch procrs. . e. The batch
procedure turns off the echo print of all batch commands and de'etes all
control files. It starts the program responsible for accepting user input.
If the user chooses to quit, the batch procedure will go to exit processing.
If the user chooses to display the last plot, the procedure will go to plot
processing. If the user chooses to display a printout, Che procedure will go
to print processing. If the user chooses to calculate Total Integrated Dose
(TID), the procedure wil) go to TID piocessing. 1f the user chooses to print
total iIntegrated dose, the procedure will go to TID print processing. Al)
other options lead to dose processing

Under dose processing, the procedure wiil execute either the ground
leve! dispersion analysis or the elevated leve! dispersion analysis or both
¢ pending on the levels the user chose to analyze. The Dispersion Program i
run twice per level of analysis: once to analyze the current position of the
plume, and once to calculate a straightiine plume projection.

After the Dispersion Program finighes, the Dose Program starts
executing. This program calculates doses based on the results of the
Oispersion Program. After the doses are calculated, the procedure will start
print processing, followed by plot processing. After plot processing, the
procedure will loop dback to the input processing program.

Print processing is responsible for producing text printouts of the
dispersion and dose results. It also produces recommendations for protective
actions 1f requested. If the user chooses to perform only print processing,
the procedure will loop back to the input processing program,

Plot processing first displays text Information to the text screen.
Then, the program displays the graphics screen. The program allows the user
to print what is displayed on the graphics screen. When the user exits
normally from the graphics screen, then the procedure will loop back to the
Input processing program.
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Total integrated dose processing is responsible for calculating the
total integrated dose over the plume path. After the calculition s performed
and the results saved, the procedure returns to the input processing program.

Total integrated dose print processing is responsible for producing
text printouts of the results of the tota) integrated dose calculation, After
the printout s obtained, the procedure returns to the input processing
program.

Under exit processing, the procedure will gelete some flles on disk and
print "Program Terminated". The batch proce. ~ *“an terminates and the
norma: operating system prompt appears. Ex ring $ noy destroy any of the
input or output data.

The rest of this manual explaing in more detai! the operation of the
following programs in the batcn procedure: Input, Dispersion, Dose, Priatout,

Text and Graphics Display, TID, ang TID Prirt.

3.3 Dose Estimate Procedure

This section explaing ‘n more ceta!l how to perform various functions
with METPAC,

3.3.1 Starting a New Accigent

It 1s assuied that the IBM PC system i3 |
assembled correctly and in good working order. If it
|
Is not, please refer to your Theory of Operations

Marwa! [1).
The first steo is to turn on the computer, TURN ON:
1ine printer, and color monitor. The IBM system wil) COMPUTER - |
respond by evecuting a RAM memory test. The monochrome LINE PRINTER
screen will gisplay the number of kilobytes of memory COLOR MONITOR

that have checked out.

-9
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w.en the test has checked cut 512 KB, the
floppy disk drive 1ight will turn on for 1 second,
fol owed bv a beep. Then the floppy disk drive light
will turn on for 4 seconds, followed by the nard disk
drive light for 2 seconds.

The monochrome screen will then display current
system date and will request a new date to be entered.
Enter the date in format MM-DD-YY (Return) where
MM = current month, DD = current day, and YY = the
last 2 digits of the current year followed by a return.
The system will specify time and request current time.
The user will respond by typi. g9 the following
HH:MM (Return) where HH = current hour on a 24-hour
clock (0-23), MM = current minutes (0-59).

The system will respond with C».

The user will now type in METPAC (Return) and the
system will begin exe-uting the METPAC procedure.

The first proaram to execute under METPAC fis
the input preprocessor to the dispersion and dose
calculation programs. The input preprocessor is a
ful' screen input program. This means that the user
may enter any item in the input list in any order.
The user will do this by moving the cursor to tre
desired input location by means of the Cursor Control
keys described in Section 2.2. The user will be
presented with the screen shown in Figure 3.1,

This screen describes the current analysis
situation that METPAC is executing. If the user is
starting an analysis, a 1 (Return) should be entered.
The program will verify that the user wishes to choose
this option. A "Y" should be typed. Note that this

-10-
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ENTER CURRENT DATE
MM-DD-YY (Return)

ENTER CURRENT TIME
HH:MM (Return)

ENTER
METPAC (Return)

TYPE 1 (Return)
TYPE Y



will destroy the previous database. Also note that
the "Y" will not appear. If the user decides to not
start a new accident, he should type "N".

Note thit the “N" will not appear and that a cursor
control key must be usec to reposition the cursor

on the 1ist of choices.

The next screen that will be presented is shown
in Figure 3.2. The user will move the cursor to the
desired location and type the appropriate value for

the specific input. When the user has finished with ENTER DATES AND
the input screen, the user should move the cursor to TIMES
the "NEXT SCREEN" position and depress the Return xey. MO ¢
DA «
NOTES: Please note the following: YR «
HR «
0 The program accepts o:. ly 2 characters. MN
Backspace may be used to edit.input. MO «
DA «
0 With the exception of the "LAST SCREEN"/ YR «
"NEXT SCREEN" location, it is unnecessary HR «
to hit the Return key: moving the cursor MN «
to the next location makes the previous NEXT SCREEN
inputted value accepted. (Return)

0 All items in the list must have proper
values. No error checking is done unti]
after the user indicates be is done with
the input screen. If there are .rrors
with the input, the terminal will beep,

a message will appear above the input
screen and the cursor will automatically
move to the input location that s in
error. The correct values must be input,
the cursor located on “NEXT SCREEN", then
press (Return). The program will then
continue error processing.

ell=
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be the same as before. When all data values have
been entered, position the cursor to "RUN" and
depress (Return).

Before the "RUN" option is chosen in input
Screen 4, the user must make sure th~ line printer is
on-line and set up for printing. At this time, the
color monitor must be on. After the "RUN" option is
chosen, METPAC will error check Screens 3 and 4, then
execute the dispersion and dose programs.

When these programs are complete, a hard copy
of the dispersion and dose estimates will be printed
on the line printer (Figures 3.9 and 3.10). Then the
pertinent information concerning the accident wil! be
printed on the monochrome screen (Figure 3.11) and
the color monitor will activate and rlear whatever
was previously on the screen. Next, the background
map and Function key menu will appear on the screen
AFigure 3.12). The user will specify by use of the
Function key menu the design of the cisplay to his
choosing. The Function keys allow the user to do the
following:

F1 - draw or take off 5 and 10 mile radius circles
and 16 cardinal direction sectors.

F2 - Draw or take off evacuation roads.

F3 - Draw or take off points of interest.

F4 - Draw or take off town names.

=13
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LINE PRINTER MUST
BE ON-LINE NOW

DISPERSION AND
DOSE ESTIMATES
PRINTED

SELECT FUNCTION
KEY FOR SPECIFIC
DESIGN



FS -

Fé6 -

F8 -
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looms in on specified area of the map.

The program will request the user to depress
the upper left corner of the zoom box with
the 1ight pen. The user should determine
the desired viewing area and depress the
11ght pen on the upper left corner of this
viewing area. If the user doe. not wish to
execute this option, depress the 1ight pen
on the word "EXIT" to the right of the
screen. Once the left corner has been
chosen, the program will request that the
user choose the lower right corner of the
viewing area. Upon choosing the lower right
corner of the viewing area, the program will
draw a box outlining the viewing area to be
enlarged. The user may then continue to
modify the lower right corner of the viewing
area until the box reflects the desired area
to be enlarged. Once the box s suitable,
the user must depress the light pen to the
word "ACCEPT" and the program will start to
draw the new map. [f the box is unsuitable,
the user must depress the iight pen to the
word "REJECT". The program will then ask
for the new upper left corner of the box.
The user can now start a new box or exit.

Redraws the map. This option allows the user
to go back to the original map dimensions
after a zoom. This also allows the user to

view plumes of diffarent types and elevations.

Jses the 1ight pen to retrieve doses. The
program will request that the user depress
the light pen to the desired location. When
the u r is finished, depress the light pen

on the word "EXIT" to the right of the screen.

-14-
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Once the user has completed his design, he may
copy the screen by depressing the F9 key.

To EXIT the METPAC program, depress the F10
Function key. The initial input screen will appear
(Figure 3.1). To start the next quarter-hour analysis,
follow procedure as listed in Section 3.3.2.

3.3.2 Continuing an Accident with PAGs

To continue the analysis of the accident and
obtain a new printout of protective action guideline
recomrencations (Figure 3.10), the user must enter a
2 (Return) in response to Screen 1 (Figure 3.1). This
allows the user tc update the release based on the
next 15-minute radiological and meteoroloyical data.

‘he second screen (Figure 3.2) will appear, but
the time of shutdown and the time of the chosen release
path will not appear. The date and time of analysis
will appear above the "LAST SCREEL" line. The date and
time is filled in and the time is already incremented
by 15 minutes. To continue, type (Return) when
positioned at "NEXT SCREEN".

The third screen (Figure 3.3) appears with the
data fields, except field team data, filled in from
the previous quarter-hour input. If the data has not
changed, then type (Return). If new data must be
entered, the data can be modified as in the previous
section. Then, position the cursor to "MET SCREEN"
and press (Return).

-15-
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COPY SCREEN IF
DESIRED

TYPE F10

TYPE 2 (Return)

TYPE (Return)

ECIT NEW DATA
THEN POSITION
CURSOR TQ "MET
SCREEN" AND
TYPE (Return)




The forth screen (Figure 3.4) will appear with
all data fields filled in from the previous quarter-
hour input. If the data has not changed, then type
(Return). If new da‘a must be entered, the data can
be modified, as in the previous section. Then,
position the cursor to "RUN" and type (Return). The
program will then calculate dispersion and dose and
display the graphics, as in the previous section.

3.3.3 Continuing an Accident Without PAGs

To continue the analysis of tne accident without
obtaining a printout of the protective action guideline
recommendations, the user must enter a 3 (Return) in
response to Screen 1 (Figure 3.1). This allows the
user to update the release based on the next 15-minute
radiclogical and meteorclogical data. Choosing not to
« produce the PAG printout (Figure 3.10) is done when
conditions have not changed in the last 15 minutes or
when producing a projection.

The second, third, and fourth screens appear
in the same way as in Section 3.3.2. Typing a carriage
return will take tre user out of Screen 2. Then, on
Screen 3, edit the data as in Section 3.3.1 positioning
the cursor to "MET SCREEN" and typing (Return) when
done. On Screen 4, edit the data as in Section 3.3.1,
positioning the cursor to "RUN" and pressing (Return)
when done. The program will then calculate the
dispersion and dose estimates and display the graphics
information.

sifka
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EDIT NEW DATA
THEN POSITION
CURSOR TO “RUN"

AND) TYPE (Return)

TYPE 3 (Return)

TYPE (Return)
EXIT DATA.
POSITION CURSOR
TO "MET SCREEN"
AND TYPE (Return)
EDIT DATA.
POSITION CURSCR
TO "RUN"

AND TYPE (Return)
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3.3.4 Eliminating a Quarter-Hour

Starting at Screen 1 (Figure 3.1), to eliminate a
quarter-hour analysis, the user should type 4 (Return).
Screen 1 will update with the "END TIME OF ANALYSIS"
reduced by 15 minutes. This option will eliminate the
last 15-minute database record from the database file.

3.3.5 Viewing a Plot

Starting from Scréen 1 (Figure 3.1), to view a
plot that was previously generated, the user should
type S (Return). At the bottom of Screen 1, the user
will be asked to enter the analysis time of the plot.
If the user does not wish to execute this option, then
type (Return). 1If valid times are entered followed by a
(Return), the program will display the reguested plot.
Valid times are between the start time of analysis and
the end time of analysis. Note: do not enter the
colon.

The user can now design the plot screen as in
Section 3.3.1. To exit, depress the F10 key. This

will return the user to the first input screen.

3.3.6 Obtaining 2 Printout

Startirng from Screen 1 (Figure 3.1), to obtain a
printout that was previously generated, the user should
type 6 (Return). At the bottom of Screen ), the user
will be asked to enter the analysis tim: to be printed.
[f the user does not wish to execute this option, then
type (Return). If valid times are entered followed by a
(Return), the program will print the requested analysis.

o1?=
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TYPE 4 (Return)

TYPE S (Return)

ENTER TIME (Retuyrn)

TYPE F10

TYPE 6 (Return)

ENTER TIME (Return)



to project. After the user has pressed (Return),
Screens 3 and 4 will pe presented in the same manner
as a continuing accident. Data values can remain the
same or be modified as in Section 3.3.1. After
positioning the cursor on "RUN" in the final
quarter-hour and pressing (Return), the dispersion
and dose will be calculated and the graphics will be
displayed. The user can now design the plot screen
as in Section 3.3.1. To exit, depress the F10 key.
This will cause the eighth METPAC screen, Figure 3.8,
to appear. The user will enter "Y" (Return) to save
the batch generated data, or will enter "N" (Return)
to keep the accident as it was befcre batch execution.
After pressing (Return), the user is returned to the
first input screen.

hiven an entirely separate analysis than the
cu'rent accident must be performed, Batch Option 3
is chosen. After pressing 3 (Return), Screen 2 1§
disg iyed. Please note the following

o Valid input, cursor movement, and error
validation are as described in

Section 3.3.1, with the following exception.

o If there is more than one release, then
the hour and minute of the first release
cannot be more than 32 quarter-hours before
the hour and minute of the last release.

The seventh METPAC screen, Figure 3.7, is presented

next. At this point, the number of quarter-hours to
be projected is entered. Next, Screens 3 and 4 will
be presented in the same manner as continuing an
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EDIT NEW DATA

THEN POSTTION CURSOR
TO "MET SCREEN" AND
AND TYPE (Return)

EDIT NEW DATA THEN
POSITION CURSOR
TO "RUN" AND TYPE
(Return)

TYPE Fi0

TYPE "Y" (Return)
OR "N" (Return)

TYPE 3 (Return)

ENTER DATES AND
TIMES, POSITION
CURSOR TO "“NEXT
SCREEN" AND TYPE
(Return)

ENTER NUMBER OF
QUARTER-HOURS -
TO PROJECT

it



accident. After the first quarter-hour, data values
will be shown on all screens. Data values can be
entered, remain the same, or be modified as shown

in Section 2.3.1. After positioning the cursor on
“RUN" in the final gquarter-hour and pressing (Return),
the dispersion and dose will be calculated and the
graphics will be displayed. The plot screen can ncw
be designed as fn Section 3.3.1. To exit, depress

the F10 key. This will cause the eighth METPAC screen,
Figure 3.8, to appear. To replace the existing
real-time accident with the batch-generated one,

type "Y" and (Return). To retain the existing
real-time accident and reject the batch-generated one,
type “N" (Return). The first input screen will again
appear on the screen.

3.3.8 (Calcu'ating Total! Integrated Dose

In order to calculate total integrated doses,
METFAC Screen 1 (Figure 3.1) must he visiple. The
user needs only to type "8" (Return). This must be
dcne before an up-to-date TID printout can be obtained.

3.3.9 Obtaining a TID Printout

Starting from Screen 1 (Figure 3.1), to obtain
a TID printout that was previously calculated, the
user should type 9 (Return). At the bottom of
Screen 1, the user will be asked to enter the
analysis time to be printed. If the user does not
wish to execute this option, then type (Return). 1If
valid times are entered followed by a (Return), the
program will print the requested analysis. Valid
times are between the starl time of analysis and the
end time of analysis. After the TID printcut is
obtained, the program returns to Screen 1 for input.
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ENTER NEW DATA THEN
POSITION CURSCR TO
“NEXT SCREEN" AND
TYPE (Return)

ENTER NEW DATA, THEN
POSITION CURSOR TO
"RUN" AND TYPE
(Return)

TYPE F10

TYPE "Y" (Return) TO

REPLACE. TYPE "N"
(RETURN) TO REJECT

TYPE 8 (Return)

TYPE 9 (Return)

ENTER TIME (Return)




- 3.3.10 Editing Data

To edit a mistake in a previous quarter-hour
data record, the user should proceed through the first
screen as if continuing an accident. When the second
screen is presented, the user should enter the
quarter-hour that the error occurred in the time of
analysis input line. This is done by typing the left
arrow key three times, entering the hour, typing the
right arrow key once, entering the minute. When this
data has been edited, the user moves the cursor to
"NEXT SCREEN" and types (Return).

When the third screen is displayed, the user may
change any value by moving the cursor to the error
‘ocation and typing the correctes value. After all
editing hac been completed, move the cursor to
"MET SCREEN" and type (Return). The fourth screen
will be displayed. Again, the user may edit any
value by moving the cursor to the error location
and entering the correct value. After all editing
has been completed, position the cursor to "RUN"
and press (Return). Since the program uses
persistence when continuing an analysis, the program
will assume that the error may have continued in future
quarter-hours. The program will present Screen 3,
ther. Screen 4 for the next quarter-hour, but wil)
not change the field tiiat was in error. If the user
finds that the error did persist, it can be corrected
at this time. The program will do this for all
quarter-hours from the time of the error to the
last time analyzed.

wgl=
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TYPE 2 (Return)

ENTER TIME OF
ANALYSIS TO EDIT

MOVE TO “NEXT

SCREEN" AND TYPE
(Return)

EDIT VALUES

MOVE TO "MET SCREEN"
TYPE (Return)

EDIT VALUES

MOVE TO "RUN"
TYPE (Return)

VERIFY NEXT RECORD

TYPE (Return) TO
ACCEPT

CONTINUE UNTIL ALL
RECORDS ARE VERIFIED



After the last quarter-hour has been verified,
the program continues as in Section 3.3.1. All quarter
hours from the time of the error to the last analysis
time will be reanalyzed, but only the last quarter-hour
will be printed and plotted. Type F10 to continue.

3.3.11 Viewing Input

To view a previous quarter-hour input screen
(Figure 3.3), the user should proceed through the first
screen as if continuing an accident. When the second
screen is presented, the user should enter the quarter
hour that is desired in the time of analysis input
line. Then the user moves the cursor to "NEXT SCREEN"
and types (Return). The third screen will appear for
review. After reviewing the rad data, verify the
cursor is positioned on "MET SCREEN" then (Return).
When the user is done reviewing the MET screen,
type right arrow twice to move the cursor to "DATE
SCREEN" and (Return). This brings the user
back to the second screen. At tnis time., the user
may continue the accident, edit data, or return to
the "LAST SCREEN" which is Screen 1.

3.3.12 Starting Another Release Path

To start an additional release path, the
user should proceed through the first screen as if
continuing an accident. When the second screen is
presented, the user should move the cursor to the line
on which entry of the release path date and time should

«23.
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TYPE F10

TYPE 2 (Return)

ENTER TIME OF
ANALYSIS TO VIEW

MOVE TO "“NEAT
SCREEN" AND TYPE
(Return)

REVIEW DATA MOVE TO
"MET SCREEN" AND
TYPE (Return)

REVIEW DATA

MOVE TO "DATE
SCREEN" AND TYPE
(Return)

MOVE TO "LAST SCREEN"
AND TYPE /‘Return)

TYPE 2 (Return)

ENTER TIME OF
NEW RELEASE




occur. The user can then enter data for the date and
time, as s done in Section 3.3.1. This date and time
must be after the date and time of the first release
and before the date and time of the current analysis.
The user should move the cursor to “NEXT SCREEN" and
type (Return).

When the third screen appears, it will contain
data for the first time of analysis in which the
release started. The user may update this record to
contain the appropriate radiological measures. Then
choose "MET SCREEN" (Return). The meteorological data
values can then be updated appropriately. Once
this has been done and the "RUN" option has been
chosen, the program will display the input screens for
the next time of analysis. This will continue unti)
the user has had a chance to update all input screens
up to the current time of analysis.

After the last quarter-hour has been updated,
the program continues as in Section 3.3.1. All quarter
hours from the time of the start of the new release
path to the current analysis time wil) be reanalyzed,
but only the last guarter-hour will be printed and

plotted. Type F10 to continue.

3.3.13 Using Prompt Mode

Prompt mode can be used whenever the user i
shown Screen 3 or Screen 4 with the "PROMPT" option
available. The use of prompt mode will walk the user
through all required fields on Screens 2 and 4 one by
one. A display at the top of the screen will show
the range of valid data for each field. When all
fields have been prompted for, Screen 4 will be shown
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MOVE TO "NEXT
SCREEN" AND TYPE
(Return)

UPDATE VALUES

MOVE TO "MET SCREEN"
TYPE (Return)

UPDATE VALUES
MOVE TO "RUN"
TYPE (Return)

UPDATE NEXT RECORD

CONTINUE UNTIL ALL
RECCRDS ARE UPDATED

TYPE F10

MOVE CURSOR
TO "PROMPT"
TYPE (Return)

Type (Return)




and the cursor will be positioned on "RUN". Simply

. press (Return) to have the program calculate the
dispersion and dose estimates and display the graphics
information.

3.3.14 Exiting METPAC

To exit from METPAC, the user should type "Q" TYPE Q (Return)
and (Return). The program will terminate without losing
any data.
-24-
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METFAC VERSION 4.0 CURKLINT ACCIDEWT CONDITION

START oF END
MO/DA/YR HE « MN MO/DA/ YR
SHUTDOWN 1O/22/87 9: ©
STACH RELEASE 10/22./87 P15
ANALYSIS {O/23/87 9115 10/23/87
1- START NEW ACCIDENT
2« CONTINUE ACCIDENT WITH STRAIGHTLINE FAGS
3= CONTINUE ACCIDENT WITHOUT STRAIGHTLINE FAGS
4~ ELIMINATE LAST 1,4 AOUR #»NALYSIS
€= VIEW FLOT
6- OBRTAIN PRINTOUT
7- BATCH EXECUTION
8- CALCULATE TOTAL INTEGRATED DOSE
9= OETAIN TID FRINTOUT
Q- QUIT

5912R/18.173

FIGURE 3.1

First METPAC Input Screen

.

OF

MM

Qs 30



‘ PLEASE ENTER DATE AND TIME OF SHUTLUWN AND DATE AND TIME OF RELEWNSE

MO/DR/YR HR s MY
SHUTDOWN 10/23/87 V9 QU
UNMONITORED RELEASE -{/=1/=1 wisei
STEAM LINE -{/=1/~-1 -11=1
CONTAINMENT RELEASE -1/~1/=1 -11-1
STACK RELEASE 10/23/67 u9:0S

LAST SCREEN
NEXT SCREEN

FIGURE 3.2

‘ second METPAC Input Screen
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SHUTDUWN: DxTE
ANRLYSIS: DATE

UNMONITORED

STEAMLINE :

ITA I IMEN T
L] JlE‘-l H
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31 ‘0587 TImME Dlsal UNMONITOREL
wi/solzs87 TIME 1319
FIELD TEAM LO3E mi1E =1, DO
FIELD TEAM LOCATION -1 .00
GROSS 10DINE =1 DOCE+OG
SITE BOUNDARY DQO3E RATE -1, 00

ESTIMATED FLOW RATE
ISOTOFICS

STEAMLINE DOSE RATE
STEAML INE FPRESSURE
STEAMLINE FATHWAY
ISOTOPICS

MONITORED
CONTA I

FOIT AN NNT
CUNTGT

« NIEN

VZ ISOTOFICE
NMENT DOSE Fm i

FRESzUNE
FlNme FRESSURE

ESTIMATED HOLE DIAMETER

STACHE “ENTING

E i

IV L .

MONT TOR T

TAL h vn.A

V1AL elLE~D 2 L

tEMTAL e

‘}C M‘JLF

AUl TOREL > >0 i
MU T £

FIGURE 3.4

N

-1 . OOOE+O0

=1.00

=100

Fourth METPAC Input Screen
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—

PROJECT USING CURP’NT ANALYSIS WITH PERSISTENT MET AND RAD DATA

2. PROJECT USING (' XENT ANALYSIS WITH USER INPUT MET AND RAD DATA
3.  PROJECT U>ING NEW DATA
4, RETURN TO LAST SCREEN
FIGURE 3.6
‘ Sixth METPAC Input Screen
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RETPAC V4.0 -~ PLUME TRACKING AND [OSE ASSESSMENT PAQ3HAM 10153787 0748
DATE AND TINE OF; MO/DA/YR  HEIRN RO DAYE mEomy SEABROOCK STATION
- FLUME POSITION AT 09:15
SHUTOOWN 10/23/87 09:00 RELEASE CONTINUING
STACK RELEASE 10/23/8)  09:0%
ANALYSIS 10/28/87 09:15 10723787 09:18
_METEOROLOGY: (FROM 10/23/87 , 09:00 TO 10/23/87 . 09:15)

TOMER LEVEL WIMD SPEED WIND DIR (FROW) DELTA TEMFERATURE

PRECIPITATION SOLAR RADIATION

(WPH) (M/S) DE6  SECTOR  DEG F/DM DES C/100M STAR IN/1S AIN LANGLEY /RN
ELEVATED 5.0 2.23 180, § 0.0 0.0 3 0.00 (%14
RADIOLOGICAL: (FROM 10/23/87 , 09:00 TO 10/23/87 , 09:15)

LOCA = 3
STACK CONCENTRATION 1.0000€00 yC1/CC
RON[TOR REASINGS USEL IN CALCULATION

STALK RELERSE BATT  J.I00cEeul wlr/SEC

SITE BOUNDARY INFORMATION AT 09:15

FLON RATE 1L 30MEDE 2r. st

ELEVATED RELEASE

1000 W RADIUS EAL LINIY -~ SITE

L afis

TOTAL ACCUNULATED Gamma DOSE 3, 24Ee01 a5 ToTaL ACCURCLATED Twif5lD BOSE C.0¢ 01 ¢
TOTAL CURIES RELEASED  2.54E+04 ) TETAL CURIES 10DINE RELEASED §.ovE-0t L)
WHOLE BODY DOSE RATE [NFOEMATICY INFANT TWYRDID {C3E RATE INFCANLTION PISPERSICN FRC2:S
PLURE DIST AN WODEL  FIELU COF WIUTH REL KATE 150 ielU TOn WIDTR REL RATE 150  GRRWX T7% WiF. Tis meresi N
N Rl DEE (BR/hr)  (aR/brl ) (uCi/sez) LSS (R/Ne) Rive Al (uly/ees) LSS LI L LTS
0 06 O 1. J4E02 . 0.5 5.01E07 0. 00801 2 £eul B.ABE-0s |, 0%E-08
PLUME POINT INFORMATION AT 09: 15 E_EVATED RELEASFE FLUME NO |

WMOLE BO0Y DCSE RA'E INFORMATION [NFANT THYROID [2SE PATE INFORPATICN (ISPERSION FACTDS
PLURE DIST ANG 1tLs COX 10 L 158 PARLV LoR BIVTA REL 141 oafNa Ty DEP, T/W LiPusllioh
N K] DEB (WR/hr)  (oR/hr)  m] elirepe) US (R/he) (Rine) Rl twli/sec: USE o Mk ERLITH "y
2 0 0, 1,438402 . 9.5 1.27e07 0.008-01 0.3 0.008-¢i 3. 10804 SE-C
| 6.1 0. 1. 138402 » €.3 3.278407 0. 0080} - 0.0 0,000 41 ve-0
FIGURE 3.9

Typical Plume Location Output
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. BETPAC V4.0 =< PLURE TRAC) ING AND DOUSC ~33T33MINT PROGFAM 19-23/67 ohile

ELEVATED RELEASE PLUME PROJECTION FROM 9: O
STRAIGHT LINE FLUME PROJECTION INFORMATION
DIST ANE ARRIVAL TIAE BRReL [ k. INF THY 0K GANAA 1/0 TEPLETED 1/Q DEFCSITION
(R]) (DEG!  (MRIAN) (¥ RE 5 /HR) (SECIIOOSi \:E;:!00') tl/ﬂco
0.0 0. 09:07 13368402 0.000E-01 l.l79€-0¢ ?lli-ci i.?lOE-ll
1.0 0. 09:12 LASIE002 0. 00E-01 9.208E-08 1. T00E-G7 3. 4426~09
.00 0. 09: 24 1196840 0.000€-0) 7.5656-06  J.016E-08 1,3506-08
3.0 0. 09:3% 9.180E401 0. 0002-01 S.824E-06  3.223£-06 ). 441E-08
.00 0. 09:48 7.2713E+01 0.000E-01 4. 6156-00  Z.B94E-08 !.294E-03
.00 0. 10:00 6.090k+0) 0.000E-01 J.B84E-08  2.921E-08 1, J04E-08
6,00 0. 10:12 S ASIEOL  0.0008-01 3.208E-08  2.601E-06 1.189E-08
1.00 0. 16124 4, 38901 0.0008-0) 2.7856-06  2.2438-06 1.u03E-08
8.00 0. 10:38 1L89EA01  0.000£-0) 2474808 .288E-086 1.0278-08
5.00 0, 10148 s 41BReSL 0. 000E-0) AASE-(e 1L 54GE-us B ATUE-(H
10.00 0. 11100 3.0788+01  0.CubE-1 1.9S1E-08  1.8920-06 B, 45AE-0S
PROTECTIVE ACTION RECOMMENDATIONS
2 MR EVAC 7 MR SKEL 7 MR EVAD 1 =4 kil A MR EVAL 4 WP SHEL 4 WR EVAL 4 MR EEL
DIST ANG  GARAA DOSE SAMMA DOSE INF Twy 00 INF Tar 00 OIST ANG  GAMMA COSE Game: DOSE [WF Twr [ INF TWr 03
(m}y (CES) a%) Ak (R & Rl WEEd) 'Le 't Y Y]
0.80 0, 1.6738402 2. 0. 8¢ 39158002 LBLLEAGD €, Rl T
1.00 0. 2.9028+02 2. 1.00 ¢ e hIBEYIY S.JENY 0.4 C. 0908~
2.0 0. ,3916407 2. .00 0.805E407 LDMENY: G, 0,0008-C1
.00 o, 1.8368+02 1. L ¢ 19706602 1.3088407 O, 0.900€-01
4,00 0. LALAEeDD 1, .00 0. 14106002 2.8i88e00 0. 0.000%-01
$.00 0. 1.08AE#07 |, .00 0. 1.064E002 2,19268402 0. 8, 9088-%1
4.060 0. 1.030E+02 &, e, 0. 1 R2E402 | BS4E«0Y G, G.600E-C1
1.00 0. 8.775E01 7, 1.0 b, B85890 [.Savke07 O, 0. 0008=(1
3.00 0. 1.0838¢01 7. g.00 (. 1083801 1.4088400 0. UGt -0,
1,00 9.  5.5260¢01 4.153 0, | 00008 (1 9.0 U S.5208001 1L T2LEe0Y 0.00%E-01 .. 00801
.00 9, 4.356E40) 5.5358<C1 0.0006-01 C.uii€-ui 13.9 0. GISEER01 1L AOTRe02 6. 000E-01  wlVROE-DY
. NOHOHHNHHNNMNNNMNHHHONHONNHHHHNHHHHHHHNNNHHNNHNHMNHNHNHO“INHHHHHHNNC
+ ‘
L e onnnonoonoInImnmIommmmmmmMmMMMmMMIMMMMMMM o
b MR EVAC & MR SWEL & MR EVAL & »& gL 8 Kk EVAL B w5 SHEL & wh EVAL B MR S
LIST aNg GARNA [OSE SAmmA D03F INF TWy DO INF "wy LD LIS iNB GANRA [OSE co"ma DOSE INF TWY LO INF THy [D
(m}) (DES! (oR) s f 3] * LI E4 1 iak) . 17! -
TN S 55080002 7.20880C% G.vE-0 . 80 B OISR 0. Sadfed] 0. COLE-0Y
1,00 ¢, 30968402 T.BITE007 0.000€-01 1,09 U, 3008602 1. 008Ee0] 0. OUE 01
.00 0. 2.0056402 6. 458602 0.000€-01 3.0 v 2.80%6007 E.ovllel? C.000E-01 o
3:00 0. 19716002 4, 9508002 0.000C-01 3.0 ¢ LOIESCY  4.4098400 0.00X-C1 0
.00 0. 1AOISE*07 3.9276+402 0.ui3E-01 4,00 0 1. U18E002 S 2386002 0.000E-0! ©
.00 0. 10048000 3,2096402 0.0008-0) %00 0 1.064E02 4. CBS5E002 ©.000E- Y
8.0 0. 1, 1426402 2.7828¢02 0.0008-0! 00 11428007 3.7088000 €. 000E-01
1,00 0. B.BSIEA01 21708002 0.000E-0! 1N ¢ 8.0528e01 J.100€402 (.0u0E-V)
8.0 0. 1.0836¢01 2.1056¢02 0©,0008-01 B.00 ¢ 10838001 D.BOTEe0T  0.000C-0!
9.00 0. . 5208401 1. 0488007 0.000€-01 . 000E-01 .90 V. . 5288401 '.lo!!'it 0. 0008 -1 0.
19,00 0. 3568401 1. 000802 0.0008-01 C.CuiE-D) 10,00 0. CIS0EeCT  2.304E402 0.0.0E-01 0. 0'(-’
000000000000000!000'000‘000000OOOOOI000000000000000000000000l0000!ll.l00000000000000000000000000000000!000000000000000000000040'0
¢ SHELTER - SMELTER - N. MARPION, WA®STON, WARFTON FALLS '
b SRELTER - SWELTER - SEABRQOM '
‘

'
L N o Toamn

FIGURE 3.10

. Typical Straightline Projection Printout
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SHUTDOWN:
ANALYSIS:

DATE SCREEN

5912R/18.173

DATE

DATE
FIELD TEAM DOSE hATE
FIELD TEAM LOCATION
GROSS JODINE

10/23/87
10/23/87

T IME v3 )
TIME w73 1S
-1.0

ETACE. CONCENTRATION 1. QOOE
STACH RELEASE RATE 1o SOOE
ISOTOPICS M

MONITORED VS ISOTOFICE
MET SCREEN

FIGURE 4.1.4

lLesson | - Third Input Screen
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SHUTDOWN: DATE
ANALYSIS: DATE

MET DATA
UPPER : WIND SPEED 9. 00 MFH
WIND DIRECTION 180,00 DEG FROM
DELTA TEMPERATURE Q.00 DEG F

FRECIFITATION

SOLAR RADIATION

STACH
LOCATYFE

DATE SCREEN

S912R/18.173

10/23/87
10/23/87 TIME O9: 1S

TIME 09100 CYACH

« U0 INCH/QTR HR
o % LY/MIN
RELEASE CONDIT

0 - RELEASE S&TC
- RELEASE CONTINUDOUS

Xt 1 OR <

RAD SCREEN ~UN FROMFT

FIGURE 4.1.5

Lesson | - Fourth Input Screen
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RETPAL V4.0 =~ PLUME TRACKING AND DOSE ASSESSMENT PROGEAM
ELEVATED RELEASE

1072387 u1:%8

PLUME PROJECTION FROM @9: O

a T N F PROJ

DIST MWE ARRIVAL TIME BA%AA D6, INF THY DK

(A1) (DEGI  (MR:MN) (kI RR) ok WR)

0.60 ) 09:07 1.336€4€2 0,000€-01

1.0 0, 09:12 JASIERO] 0. 0008-0)

290 0. 9 1.1988+02 0.000€-01

3. 0 09:36 9.180€+01 0.0008-01

L0 0, 09:48 7.2738+01 0, 000E-0!

.00 0. 10:00 6.090E+01 0, 0008-01

600 0. 10:12 S.AS1E+01  0.000€-0)

.00 10:24 4, 389E+01  0.0008-0!

g.00 0 10:36 TORS9E401 0. 0008-0!

.00 0 LT ) ToAIBEA0L 0, 000€-01

10.00 0 11:00 3.0788+01 0.CCOE-C

PROT TIVE ACT
2 MR OEVAC 7 MR SMEL 2 MR EVAL 7 Wi 3mi

0IST ANG  GANAA DOSE GAMRA DOSE INF TWY DO INF T<y 0O pist
(R]) (DES) (oR) (k) ¥ ok {38
0.60 0, 2.0738+02 2.408E402 0. OOOE-C. 0.60
1.00 ¢, 2.902€402 2.4128402 { 1,00
.00 0, 23910400 2.1526+02 3.0
.00 0. L B36E+02 |, 8528402 3.00
400 0. L41bE+02 1.3098402 4,00
$.00 0. 1. OBAE#D7 1. 0988402 §.00
8,00 0. 1.0506+02 9,2726401 0. 8. 00
1.60 0. 8.779€+01 7.901E«01 0.0008-Ci . uE-0 .00
8.00 0. 1.083E¢0) 7.0186+C1 0.0008-01 ©.( LE-0) 8, 0v
9.00 0. ‘ O28E001 6. 1938401 0.000E-0! £-41 P00
10.00 0. 4, 3568401 ‘ S35E+01 0.000€-01 ¢.00¢C -0}

00000.00000.00.00.00000000000‘000000.0.00.l.lOOOOI000000000000000000000000000000Il!000000000000000000000000000000000000000000'000

L T

& RR EVAL & R SNL

QIST ANG BARRA (CSE GARRA DOSE INF Twy DO 1aF Twy [0 UIST  ANg
(Rl) (0ER) ok) l.h (R} » -; (0E6: e
0.8 ¢, 3.9080002 0. 2168402 0.000E-01 . i00E-00 soel 0, 35158
1.00 0. J.096E002 T7.0376407 0.000E-01 . iulfeul 1.C0 6. J.8%88002
2.00 0. 2.0056002 6. 0866402 ©.0006-01 ¢.0 ...‘.' 0 2. 8058 +0;
30 0. 1916602 4, 9508+02 0.000€-01 ¢.¢ +.00 ¢. 1L.971E02
4,00 0. 116602 3. 9276402 0,.0006-01 ©. .00 0. L6k
$.00 Q. 1064802 3,289€+02 0.000€-01 0. $.0¢ 0. 1. 084002
6.0 0. 10426902 2.7828+02 0.000E-01 . 5. 00 o 1 A€ 003
1.00 0. B.0526¢01 1.3706+02 0.000E-01 0. 1.0 0. 8.852t0!
8.00 0. 1.0836¢01 2.1056+02 0.0006-01 o. 8.00 0. 7, 083801
9.00 0. S 5208401 1 BABE07 0.000E-01 0.6 9.C0 0 MY IO
10.00 0. 43566001 1. 600€402 0.000€-01 Ut 10. 00 0. 4 358
uuununnuunouuuMuununnuuuucuouonunnunnuunuuuonuuouuuuuunouununnnuuuun
¢ SHELTER - SHELTER
¢ SKELTER - SMELTER - SEABROD:
‘

L g m
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b MR EVAL & b |

FIGURE 4.1.7

T NFORMAT
BAMMA 30 DEFLETED 1/G DEFOSITION
(SEC/Maad)  (SE0/MMeY)  (1/mee))
.079€-06 | SMBE-CE §,710E-11
§,208E-06  7.7008-07 . MA26-09
7,5056-06  J.019€-06 1.3%0-08
S.B2E-0s 1223606 ). A41E-08
4.015E-08  2.896E-06 1.294E-08
J.804E-06 2.921E-0b 1. 300E-08
3.268E-08  2.081E-0b 1,189 8
2.7858-06  2.2038-08 1.0u3E-08
. 4748-08  2.2B6E-08 1.0228-08
2.169E-08 1S40E-us B, AT4E-(S
§S1E-08  [.B928-06 B 454E-05
OMMENDATI
A WROEVAD 4 wR SHEL 4 R EVAL 4 MR SREL
ANG  BAMRA [QSE Ba®si DOSE INF TwY DO INF TWY 00
LESI ak e k ")
0. 39198402 & B11E402 0,0006-0) Co0E-¢1
0. SebOBE+LT S.220E402 0.0008-01 Q.030£-04
G, 3. 8056402 A DAENDZ V. 000E-01 0. 000E-C!
o 19716402 ..3056+02 6.0006-01 0.000£-01
(8 1016607  Z.0188e00 O.C00E-01 0.0008-01
¢, 1LOGAEC2 2.1926402 0.0008-01 0,0006-01
0. 1 IA2Re0T 1L BS4E+02 G 00LE-0) G «OJ{~;!
0. 8.05080C1 1.560862 C.000E-01 0.0008-(
0. 7.003[0»1 1.lol£°C2 0, 000E-01 0,000 ‘1
:4 : ."OA be u lt'b? :1 0% \i‘(A COE' |
0. ‘.35“‘ 11107802 0. v00E-01 3 18 2|

B Mk EvAL B WR SMf|

B Mk Eval 8 Mk SKEL

OARAA (U3t ea®as DOSE W THY DO INF Ty {

%)

........................................

Lesson 1 - Plume Projection Qutput
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4.2 Lesson 2

Learning Objectives

Scenario

Use the edit capabilities of METPAC to correct the 0915 projected
plume location using actual meteorological data.

Describe how "instantaneous" radiological data is used with
averaged meteorological data.

It 1s now 0916. The met data from the period 0900 to 0915 is now
available.

The wind direction (upper and lower) was from 0°. This is the

only parameter that changed from the previous 15-minute interval.

Show the EQOF coordinator where the plume actually went during the

period 0905 to 0915. The stack read'ng is as shown in Figure 4.2.1.

Lesson

Note that on Screen 2, the analysis has proceeded to the next time
interval--0930. Using the cursor, the end time of analysis should
be changed to 0915,

Proceeding to screen four, only the wind direction is changed in
accordance with the 0915 met data.

Move to RUN and press (Return). This produces the off-site doses
and a new map which shows where the plume actually went Trom 0305
to 0915. Note that the plume is moving in a different direction.
This 1s the opposite direction from our initial projection using
0900 meteorclogy and the assumption of persistence. It may be good
practice to consider holding an off-site team in reserve to chase
the plume in an oppostte direction.
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4. It is now 0920 and the reported stack monitor reading is as shown
in Figure 4.2.1. The EOF coordinator is requesting a new
projection before the 0930 met data is available. (It is good
practice to make these projections whether asked or not.)

§. Assume persistence of met conditions as shown in Figure 4.2.1 at
the stack to make the projection. The average of the stack monitor
readings or the highest reading can be used. Just be consistent in
whatever method is chosen. The result in where the plume is
projected to be at 0930.

6. Note that the meteorological data is 2.eraged over a 15-minute
interval. Radiological data (e.g.. the stack monitor) is usually
available instantaneously. It is not logical to use instantaneous
radiologice] data with a program that averages met Jata! Be
consistent in your decisions as to how multiple radiological data
points are utilized. The radiological cata can not be changed
during the 15-minute interval.

Summary

In this lesson the edit capabilities of METPAC were used to eliminate
the projection generated in Lesson 1. The actual meteoroleo~ical data were
used when they became available to show where the plume actually went--not
where it was projected to go.

It should be kept in mind that radiological data is available almost
instantaneously from the various monitors. However, meteorological data is
gveraged over !5-minute intervals. Therefore, judgement must be used when
selecting radiological data for use by METPAC. The use of the highest rad
monitor reading during a 15-minute interval is probably too conservative. An
average of the rad monitor readings or the reading that persisted the longest
over the 15-minute interval is more appropriate.
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PLEASE ENTER LATE AND TIME OF

UNMOi< I TORED RELEASE
STEAI1 LINE
CONTAINMENT RELEASE
ANALYSIS

LAST SCREEN
NEXT SCREEN

§912R/18.173

NO/DA/"':‘V
“)l/=1/=]
1/=1/=1
wllfell/=]

10/23/87

Lesson 2

SHUTDUOWN #:4) DATE ANl

MR MN

o TR
=it~
-ig=]

FIGURF 4.2.2

- Second Input Screen
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SHUTDOWN:
ANALYSI1S!

STACHK

n

m

DATE S

0

DATE
DRI1E

S912R/18.173

10/23/87
10/23/87

FIELD TEAM DOS

FIELD TEAM LO
GROSS 10DINE

T IME
TImML
ok W

CAYI

STACK CONCENTRA

STAL). RELEARSE
ISOTOFICS
MONITORED VS

1€

¥

MET SCREEN

ATE
ON
-l

FICURE 4.2.3

Lesson 2

-1, 00

MI « O

LOOQE+ QO

- Third Input Screen

«82.

Mk / HR
MILE
i 766




SHUTDOWN: DATE 10/723/87
. ANALYSIS: DATE 10/23767

UPPER : WIND SFEED ' MEH

WIND DIRECTIDON 2 DEG FROM
DELTA TEMFERATURE O DEG F

FRECIFITATION : )y WD INCH/0TR MR
SOLAR RADIATION : 0.8 LY /MIN
RELERSE CONDITION
- RELERSE STOFFEL
RELFEASE CONTI Us

STACH

LOCATYFE ~
DATE SCREEN RALC CR f

FIGURE 4.2.4

' Lesson 2 - Fourth Input Screen
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RETPAC VA, 0 -~ FLUME TRACKING AND DOSE ASSISIMENT PRCBR:M 10723787 R 3l

DATE AND TINE OF. Q/DA/YR _MWRiKN RO/DA/YR Wk AN SEARROOK STATION
M m . = PLUME POSITION AT 09:15
10/23/87 09:00 RELEASE CONTINUING

SHUTDOWN
STACK RELEASE 10/23/8)  09:0%
ANALYS (S 1023/8) 09:18 10/23/8) 0%u1S

~METEQROLOGY: (FROM 10/23/87 , 09:00 TO 10/23/87 , 09:19)

TOMER LEVEL WIND SPEED WIND DIR (FROW) DELTA TENPERATLRE PRECIPITATION SOLAR RADIATION
(PH) (N/§) DE6  SECTOR  OEG F/DW DEG C/L00M ETAD IN1S KiN LANGLEY/RIN
ELEVATED 5.0 2.23 0. L] 0.0 0.0 3 0.0 0.50

_RADIOLOGICAL: (FROM 10/,23/87 , 09:00 Y0 1¢€/23/87 , 09:135)

LOCA = :
STACK COMCENTRATION 1.00008¢00 uCi/CC  STACK BELEASE RATE 1, 3000B+08 oCa/SEC FLOW RATE 1. JCQ0E408 cc/om
RONITOR READINGS USED [N CALCULATION

SITE BOUNDARY INFORMATION AT 09:15 ELEVATED RELEASE

1300 N RASIVS EAL LINIY -~ §17F sngs _
T0TAL ACCURJLATED GAWAA DOSE  3.34Ew0! & 13TA, RCCURJLMTED TWYROID §338  ¢.006-0) R
10TAL CURIES RELEASED  2.54Ee0d (s 10tac CURIES 10INE RELEASED 0.008-01 G

[NFANT THYROLID COSE RATE [NFORNATICN

'“[ FIELY LA l..ia 1134 L) Lt i

PLURE DIST &NG

' 181 b id VEr. 1] valliv
R BEB (OR/he)  (aRibe) Rl (uli/sec Uit (Rine) fine) Al wCi/eee) USE (g/M0e3)  (s/M003)  (1/Maeg,
0 0.6 109, 1. J4E+02 - 0.5 1.2207 0.00E~04 . Goo 0.008-0) B.ABE-Cs |.5%E-08 & .T1E-1

PLUME POINT INFAORMATION AT 09 1S ELEVATED RELEASE PLUME .NO. 1
WHOLE BOOY BOSE RAY INFANT TWYRDID DOSE RATE INFORMATION DISPERSICN FROTOS
~WOUEL TTECU Lok SISTH R R TR0 Wi e,

[ NFORRAT | ON

PLURE DIST ANG

L 3% s 1V v v ’ . .
| I 1 (oR/he)  (oR/Ne) AL (uli/set) UEE (R/nr) Rive) Al (uCi/seg) USE S/RIN])  (e/ARY)  L1/MMY)
2 0.0 180, 1. 438002 . 0.3 L2+N 0.00€-0C1 0.3 0.008-01 910008 2.09E-07 1. 3BE-(F
i 0.1 180, 1138402 . 0.5 .27 0.00-01 . 8.0 ©.00E-01 1.196-08 0.008-01 €.00F-0!

FIGURE 4.2.5

Lesson 2 - 9:15 Plume Position Qutput
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‘ RETPAL VA0 == PLUME TRACKING AND DOSC ASSESSMENT FROgEas 1idadr 8%

ELEVATED VELEASE PLUME FROJECT.ON FROM 9: O
STRAIGHT LINE PLUME FR ) | N INF ) N
DIST ANG mlm TINE CANRA O.R, INF TRy DR BARME 1/Q DEPLETEL /0 DEPOSITION
(A1) (DEG)  (MRINN) [ak/RR) (RINR) (SEC/AnaYs  (BEC/Meelr  (1/A04])
0.60 180, %00 1336002 0.000€-01 B.4796-08 1. %4BE-06 B.T10E-1L
‘-“ ‘“u ””2 l-‘.’ﬂho. 000“'0! ’.zm'“ ’-70“‘01 3"‘2 '”
.00 180, M2 1. 1966402 0..%0E-01 7.48%5E-08 3.019-02 1, 3508-08
L0 1 09138 9. 180E+01 0,000k " € 82804 120N -0e 1.“5-“
4,00 180,  09:48 1. 2136401 0.000€-01 ol5E-0e 1B {2948~
$.00 180 10:00 S.97E001 0. 000£-0! 3. 4E-00 JS08E-06 1122 gg
6.00 180,  10:12 4.9916001 0.000E-01 3066605 2. 168E-086 9.8948-
7.00 180, 10: 24 4, 2796401 Q. Cotk-0) . 712608 I\N(-(}o 8423809
§.00 180, 10:34 3.7208401 . 00080 2301800 1.6 0E-0e T.374E-09
9.00 180, 10:48 32838401 O 00kt G080 L0 E-le 0.5108-00
10.00 180, 11:00 29236001 0. 0008 01 [ BEBE-Us  1.39iE-0e S 7RSE-DS
PROTECTIVE ACTION RECOMMENDATIONS
2 MR EVAC 2 MR SWEL 2 KR EVAC I WR SWCL § MR EVAD 4 KR SmEL 4 W& EVAC “‘.mi
DIST W8  GAMMA DOSE SAMMA (0SE INF Tky 00 N THY B0 DIST AKS  GAPAA DOSE CAWMA DOSE W Thy 00 INMF THY
mn (BEE) akl i {1 ®) Al (DEG! ! ak) & ")
G.00 180, 207300 24086402 0.00CE-C1 ¢ o) 18 $196402 G.BMIECT LLAE-01 0.0008-01
1.00 180, 2.9026607 2.6128407 0.000E-01 ¢ 160 1§ ObESD2 . 204E0S 3001  0,0000-01
200 180, 23916402 2.1526002 0.000€-01 ©.0008-0 gt 18 SBUSEeLY 4 SUHEe0D L DUOE-01 V. 0%0E-01
3.00 180, 10366400 1.4526402 C©.000€-01 0.C v 18 Soadde0? 150880020 CLCu0E-01 c.oovt-gz
4.00 180, 1, 4558407 1.3096+02 0,000€-01 0O, 0008~ 4,00 180 LoabdBeul 2.8188402 0.000E-01 0.0O0E-0L
$.00 180, 1. 109Ee07 1.0716402 0.000E-01 0.000€-0 g.00 180 LaIER0Y 2100EeY 0.0006-01 0.000E-0!
§.00 180,  9.9B1E+01 @.983E+01 0,0008-01 {.080¢ .00 180, 11088000 17878007 C, 000801 0.000E-0!
7.00 180,  0.5508e01 ),49SEe01 0.0008-0! 0.000 .60 180,  S.edife@) '.5’°£~\‘ WeE-01  0,0008-0i
0.00 180. 0. 761E%01 6. 4988001 Q. 0G0E-01 Q.C30E-0! 800 19 b IELESN L4 fo03 0.0008-01 C.0008-01
9.00 180, S, 308801 S.910€+01 0.000£-01 C.0008-01 §.00 180. Tl ! 2E' E 9. 000E-01
‘ 10.00 180. 4, 1506001 S5.272601 0.000E-Q1 0.000E-0! Wty 10 L 1%0Fe31 1.0%4Ee07 3, 0. 000E-01
00000!00000000000!00000!00000000000000OOI0!000000000000!0000000000000t00t0|0000|0000000000010000000000000100000000000000000000000
‘ ]
0000000000000'000!0000!0000000000000000000000000i00000000oooo0o000o|00000Ol000000000000000000000000000000000000000000000000000000
& WR EVAC & MR SMEL & ME EVAD & MR SHEL B ek EVAC B W@ SwEL & w6 EVAL B MR SHEL
BIST ané BARRA DOSE GAWMA DOSE INF TWY [0 INF Ter 0D pISY AnG BANRA DOSE CARRR DOSE INF ey OO0 INF THy OO
(A 1586 ol akl 8 ) VR {3 'y ek 1] 1 §]
0.40 180,  L.518Ee00 2.216602 OQ.000€-u1 0.000f-L (.60 18 LIS SadZBerl 0.0008-0) <.oco(-».
1,00 180, 3000600 79376402 O.0W0E-01  0.0W0E- i 18y VAENU 1 UASEeLS 0.00.8-01 0.000€-!
2.00 180, T.B0SEe00 . 4566002 0.0006-01 0.0008-0! 2.0 18¢. BOSEe0s B.0BESSY C.00CE-01 €.000E-01
3.00 180, 28307 4, 9578002 0.000E-01 O, 0UOE-D) Yo 180, Soo03E002 5. 0088402 C.000E-01 0.0008-01
4,00 180, 10038002 3.9276402 ©.000€-01 O.0008-0) 4.00 1890, 10038007 S.23e0+00 ©.000E-01 0,0008-0)
$.00 180, 1. 2808¢02 3.20126+02 0.000€-01 0.000f-0 S 180, LooUIEe02 42028400 0.0008-01 0,0008-01
5,00 180, 1. 1066402 2.0958402 Q.000E-01 0,000l o0t 189, 10ef002  3.5930000 . 00CE-01 0.000E-0C!
2.00 180,  0.021E+01 2.309€+02 0.0008-01 0,000€-0! 1.0 180, b.o20E001  J.078E402 0. 000€-01 0.000€-0)
§.00 180,  6.761€e01 2.0108402 0. 000801 Z.DJSE'JI 8.0u 180, 6. JO1Ee01  2.0B0K002 0.000R-01 0.000E-01
9.00 180, S.308E¢01 1.7736402 0.0008- .l ;_,,_.; 9.00 180, U] 2.584802 0.000E-01 0.00CE-01
10,00 180, 4, 150E¢01 1.582€+02 0.000E-0 et 10,00 180, 4, 190Eed1 7,100Ee02 C.000E-01 0.000€-0)
000000000000000000000000000000000000'00000000000000000!000000000l000000000000000000000!0000000'00000000'0000000000000000000000000
¢ SHELTER - SHELTER - SALISHURY, mAMFTON, wams 0N FaLLS i
¢ SMELTER - SMELTER - SE&NOCW '
‘

‘
I T L R AL R

FIGURE 4.2.6
‘ Lesson 2 - 9:15 Plume Projection Qutput

-55.

5912R/18.173




B
2z W On X £ <USE
5, S¢md & Hoe  InRanG Zu2
a3Io>a
mInUa“UAH;RuDDAU;nu .I;UA Ah-o oTlAU!lAAV
OHCODCOE =K POOHES S
Z X AINE A0 | >0 - o
= 1trirrrrns w1 D 9__
e - NMLUNO-OT o] et $
—
- — ,.'r
.._ - _7/,,. ~-- __~
g _ 57 -
__ ._ 1—‘., Nv. J,. _.w X .r
H y ~ Ir A 7
gty g R B \
//./..k. .-...s.! —* \ rum.« _\
s~. /‘ | — e lll»rm m
A g 4 AN
YJrud;/nvruu _ _ -f .  aan /,

Lesson 2

- 9:15 Graphics Output

-56-

46

§912R/18.173



PLEASE ENTER DATE AND YIME OF SHUTDCWN ANL DARTE AnND TIME OF

MO/DA/YR HR 1 MN
UNMONITORED RELEASE wifwl/=} ot R
STEAM LINE b Tl T ! =35=3
CONTAINMENT RELEASE wifelf=} =]i=3
ANALYEIS 10/723/87 Pi e
LAST ECREEN
NEXT SCREEN

FIGURE 4.2.8

Lesson 2 - Second Input Screen for Projections
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SHUTDOWN: DATE 10/23/87 TIME 1§t 00

ANALYS1S: DATE 10723787 TIME BL S
F1ELD TEAM DOSE RATE
FIELD TEAM LOCATION

GROSS 10DINE -1

STARCH ! STACH CONCENTRAI
STACK RELEASE RATIE
ISOTOFICS
MONITORED V8 1SOTOFICS

DATE SCREEN MET SCREEN

FIGURE 4.2.9

PR
4 -’\,

- 1 > l_)‘.)

s QUOE + 00

£ *

HOUE+LB

MR/ HR
MILE
uCi1/7CC

Lesson 2 - Third Input Screen for Projections
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SHUTDOWN: DATE 10/723/87 TIME O30
ANALYSIS: DATE 10/23/87 TIME 09373
MET DATA
UPFER 1 WIND SFEED S.00 MFEH
WIND DIRECTION U, 00 PEG FROM
DELTA TEMPERATURE 0, 00 DEG F
FRECIFITATION : D, 0 INCH/OTR MR
SOLAR RADIATION (e S0 LY/MIN
RELEASE CON
- RELEASE ©
- RELERSE C
STACk t 1
LOCATYFE : - 1 OR 2
DATE SCREEN RAD SCREEN RUN

FIGURE 4.2.10

Lesson 2 - Fourth Input Screen for Prolections
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RETFAC V4.0 == PLURE TRACKINE AND DOSE ASSESEMENT PROBRA 1073387 @i}
AN 1 £y RO/DA/YR WRiAN MO/DA/YR Wi AN SEABRROCK STATION
PLUME FOSITION AT 093 30
SKUTDONN 1072387 09:00 RELEASE CONTINUING
STACK RELEASE 10/23/8) 09105
ANALYSLS 10/23/87 09:18 10723/87 0% 30
_METEQROLOGY: (FROM 10/23/87 , 093315 10 10/23/87 , 09+30)
TOMER LEVEL WIKD SPEED wIND DIR (FROW) DELTA TENPERATURE PRECIPITATION SOLAR RALIATION
(APY) (B/8) DEG  SECTOR  DEE F/Dn m C/100m sm INLS RIN LANBLEY /AN
ELEVATED 58 1.8 0. L} 0.0 0.0 € 0.00 0.5
RADIOLOGICAL: (FROM 10/23/87 ., 09:15 TO 10/23/87 , 09:30)
LOCA = 3
STATK CONCENTRATION 2.00006¢00 wCi/CC  STACK RELEASE RATE  2,00008+08 oCi/SEC FLOW RATE ! JUCUE*(E ¢t se:
RONITOR READINGS USED !m tuwun
SITE BOUNDARY INFORMATION AT 09:30 ELEVATED RELEASE
1000 N RADILS EAL LINIT =~ EITE ARER
TOTAL ACCUMCLATED BARMA [0SE  §,918+0) oR T0TAL ACCURULATED TaRDIG SOBE  0.CCk-0! &
TOTAL CURIES RELEASED  9.826e04 ) TOTAL CURIES [ODINE RELEASED 0.0¢E-01 L
: a;gkg |ogv gg?g BATE INFORMATION NEANT THABDID UL [SPERZICN FALTORS
PLUAE DIST ANE TELV VIR REL RAIT i5¢ U FitLU LU* o = v Ve, % Utruo Tob
N0 Al DEB (BR/Ar) 1lllhvl Al eCiseee) (SE (Rihr) Riner  ml ..liso' Vit (YL TR VL TT M RS R (TN
‘II' R T N WY B 0.5 1446407 000601 - 0.2 90060 B.A3E-0h 1.95CH  8.0iE-1)
PLUME POINT INFORMATION AT 09:30 ELEVATED RELEASE FLUME NO. |
¥ Y RATE IWFORMATION INFANT TWYECID NEDEmETIS BISPERSION FACTON!
PLURE DIST aNg m’ 4 it 130 4 "' l 1] ]t t ~:. P ; . y
L I 1 (ullhr) tﬁllh'l L) aCilseti VSt (R/pr) \Rine) Rl (ula/eee! USE
Pon0. LIRS - 00 1aren) X T T
b b2 180, 2.818402 . d.6 1. 04Ee0? 0.00€-01 . i e N
1 0.1 180, 2,226402 . 0.5 .M 0.008-01 0.0 0.008
FIGURE 4.2 1)
. Lesson 2 - 9:30 Plyme Position Qutput
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RETPAC V.0 -~ PLUNE YRECH ING AND DOSE ASSESSMENT PROGRAM W e
ELEVATED RELEASE PLUME PROJECTION FROM 9:1S
STRAIGHT LINE PLUME PROJECTION INFORMATION
DIST ANE ARRIvAL TIME GAMRA D R, [NF THY OR SAMMA 1/Q DEPLETED 1/G CEPQSITVION
(R]) (DEB)  (MRiAN) 4R/ WR) (R/WR) (SEC/MNNY)  ISEC/MM YL 1/meel)
0.60 180, 22 2.636E402 0.000€6-01 B AI9E-08 1, SABE-uR B 710E-1)
1.00 180, 0%:27 2J%§¢N 0. 000 -01 9.2086-06  1.000€-07 3.4426-09
;.oo 180,  09:39 2,350E+02 0.000€-01 7,505 -08 iom-« 1. 350E-08
00 180, 09:85) 18116402 0.0006-01 5.8248-08 223600 1, M01E-08
4.00 180, 10103 £, 4386407 0.0008-0) L 15E-08 r «0p 1.274E-08
.00 100, 11l 11736402 0.000€-0) LITME-06  2.50%€-00 |, 1226-08
5,00 180, 1:D7 §, 000(001 0. 0006 =01 SleeE06 2 1eBE-ls 9.aW4E-08
1.00 18¢. 1039 8. 4336001 0,0008-0) L M2E-00  L.ORAE-04 9.0236-0%
8.00 18, 101 1301601 ©. 0006~01 2.341!-0‘ 1.0508-0¢ 7.3788-08
.00 180, 11:03 8. 4768201 0.000E-21 2.0836-08 1. 4SeE-0s .510E-09
10,00 160,  1i:18 §. 7788401 Q. 000E-v) 1LOSBE-08 1. 295E-Ce 1.789E-09
PROTECTIVE ACTION RECOMMENDATIONS
2 MR EVAD 2 MR SWEL 2 MR EvAD 2 MR SHEL A Wk EVAC & WR SMEL 4 Wk EVAl 4 MR SkiL
DIST ANE GAMRA DOSE SAmma 0OSE INF T 00 INF Twy L0 GIST AN SAMMS DOSE GAMMA DO3E (W Twy 0 INF Twr [
A 1BES TLE lax) R lh Al (0E5) 'LE e ¥ B
0.40 180,  S.272E402 47456402 0.000E-01 0.00 c& ¢1 G.80 180, 15826000 940080 volf-01 C.000€-C1
1,00 189, € 7256002 S.1536402 0,000€<01 0.000E-0) 1.00 180, B.C00E402 1.0316+03 C.CCOE-01 0.000€-¢!
00 180, 4. 7068402 42058002 0.000E-01 0.00CE-0) 2.00 1840. 8.1238000 B.490E07 0.0COE-01 0.0008-01
00 180, 3.0216007 1.299E+02 0. O:M-C! ¢. GOk -v) .00 189, 9806007 65166052 V.000E-0)  0.000E-01
.00 180, 2. 0096402 2.5828+02 0.0008-01 Q.OMU' 4,00 189, S.038E007 S 108800 0.00K-0L »‘.G:’bt-’l
5.\'-0 “:- : 3‘.["»‘ . .l:“o. nWC('C: Q.u i } S-W EW. . ‘:("J‘ ‘-::!E'o: v 00;"v Ve Jo«"
.99 1. 19096002 1.772€+02 0.000€-01 0.000E+~y 6,00 180, 2.6288+00 1. SAAEA0D woE-C1  0.000E-01
1. {8, 10078400 1. S18E+07 0Q.00CE-0! C.OCvi- | .0 10, 19008407 3.03eBe07 ¢ 000601 v.000E-0!
§.00 i8¢, 10688007 12018000 G.0008-01 ©.C0ubE-01 §.00 1.9, 1SIT6002 2.0438407 0.CU0B-01 0.000¢
9.00 180, 1.209€002 1. 1868407 C.00GE<0) 0.000E-0! §.00 189, 12008000 2.3ME°%2 0.%00€-0) 0.C0CE-91
10.00 180, 96306401 1.0408402 0.000E-01 ©.000%- 10.00 180, 9. 6300001 2.000602 ©.000E-01 0.000E-0!
“MMHNMHNNNMNNNOHHONMNNNNNNHHMNHNHHNNHONNNNHNONINHHNNNQMNMNHNNHNNHHHQ
o SHELTER - SMELTER - SALISBURY, WARFTON, wamPION FALLS '
0 SKELTER - SHELTER - SEARRODY ' '
4
MNNNHIONMNH"NHMHNNHHHMNNNCOHHNHHlOMMNMMMNNNNHNNMNMNHNHNHHNNNHNNHNOHH
& MR EVAC & MR SMEL o WR EVAL & MR SHE, B Kk EVAL & R SMEL B wR EVAC & MR SR,
IS8T AN SARAA 770 BAMmA LOSE INF Ty DO IWF Twr 0D ST AN SAMMA DOSE Gamas BOSE (W Twy DO INF THy DO
(M1} (DEB) ek (.Rs iy ki LIt 1% '.l’ a8) ik ®
0.40 180, 1.592€+02 02300’ 0,0008-01 0.000E-01 0.60 189, 7 S"!ﬁh 1 BV8E 0.000€-01 0.0008-01
1.00 180, 0.008E402 ). SA8E Q] Q.J(‘M-Cl C.0U0¢ - 1.0 180, 8.0ubbe02 2.001E00Y S.000E-01 0.000(-0!
3.00 180, 6. 123802 l.:l&(‘bl 0.000€-01 0.0008-0) .00 180, 6. 1236007 1.498E403 0.000E-01 0.000F-0!
3.00 180, 4. 955E002 9.778E+02 O0.000E-01 0.000¢-u! .00 180, 4955800 1. 304600 0.0008-01 0.000E-01
4.00 180, S.0096002 7 2478002 G.000€-01 O.000E-0) .00 18, 3 ai8Ee02 1033803 0.000E-01 v,000E-0!
$.00 180, 2016402 4.3356402 G.000E-CL 0, 000E-0) .00 186, 10416000 Q. MDE402 C.000E-0) 0.000E-01
6.00 1890, 2.4208402 S.318E407 O.000€6-01 (. COOE-L) $.00 180, 2.40288402 7.0088+07 ©.000E-0) 0.00CE-0I
1,00 180, 19116002 4, 5540402 0.0008-01 0.000€-v! 1.0 IR, 19116007 6.0728¢57 0,0008-01 0.000E-0!
0.00 m. |!l7t°b2 8.0“!002 0. 000€-01 0.000€-0! B.0u 180, 1,6176407 S.2096+07 0.0008-01 (.000E-01
9.00 189, 1,209€+402 3.4978+02 0.C00E-01 ¢.000E-C) 9.00 180, 1,2096+02 4. 4036402 Z.0008-01 0.0008-C)
10,00 IN 9.4306+01 3.1208407 0.000€-01 0.000€-0! 10,00 189, 0.6306001 4. 1006+02 ©.0008-0) 0,0008-01
LL11) HNONl0”NNNMNNM”N"HNNMHNHHH.HHHNH"NNONNHNNNNOMNNONNMNHNHO"NONNHNNNN
v SHELTE® - SALISBURY, NEWRURYPORT, WEWBURY SHELTER - SALISBURY, NEWBURYRORT, wEwbuly '
oSHELTER - b, NEWRRY, mum §. WARSTON SHELTER - b, WEWBURY, BMESBURY, & wami TN '
o SKELTER - FENSINGION, N. WARFTON, wARFTON SHELTER - AENSINGTON, N, WARBION, wAMP1ON '
o SMELTER = wAMPTON mxs SEAMO"V SHELTER - waAMPTON FALLS, SEARRQDY '
L]
N!OHNHNN"NNNNNNNNNMHONNOMHNHNHNHOOHHHNNMNN"NNNNNO0HOIMNONNONNNHNNNNNNNQ

FIGURE 4.2.12

Lesson 2 - 9:30 Plyme Projection Output
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.

{= PROJECT USING CURRENT ANALYSIE WITH FERSISTENT MET AND FAD DATA
~. PROJECT USING CURRENT ANALYSIS WITH USER INFUT MET AND RAD DATR
3= PROJECT USING NEW DATA
4~ RETURN TO LAST SCREEN

FIGURE 4.3.2

. Lesson 3 - Sixth Input Screen
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RETPAC WA, =~ PLURE TRACKING AND DUTE ASSESININT PROGRAM tidlig? e

DATE N0 TINE 0F;  MO/DA/YE WRAN WD DA/vR WE. SEAKROQ). STATION
PLUME FOSITION AT 09: 4%
SWUTDONN 10/23/87 0910 RELEASE CONTINUING
nauragxsu 10/23/87 (9108
ARALYS| 10023/07 00:18 10/33/87 06
_METEQROLOGY: (FROM 10/23/87 , 09:30 Y0 10/23/87 , 09:4%9)
TOMER LEVEL WIND SPEED wIND DIR (FROM) DELYA TEWPERATURE mcmmm SOLAR RADIATION
(WPW) (N/§) DER  SECTOR DES '/bﬂ 417 CI!DOI STAR ’lfla LI | Lllil.('llll
ELEVATED 5.0 2.2 O . 0.0 o.o £ 0.00 0.%
_RADIOLOGIGAL: (FROM 10/23/87 9 T L P
Lx 3 3 , _
S K COMCENTRATION 2,00006¢00 y0i/CC  STALK RELEASE RATE  2.e00uied® of1/SED Fil RATE Lol e0® coonee
AONITOR READINGS USED W CACCULATION
ARY FORMATION AT 09:4% VAT A
1000 N RADILS EAL LIMIT -« S1TF aRER
TOTAL ACCUMULATED BAMMA DUSE [, 28802 of Yu & & uJ&.H'L' TWYROID DOSE 0, 00E<01 &
TOTAL CURIES RELEASED ).7ME«15 Ly A, CURTES [ODINE RELEASED 0,000 G
oy RATE INFOSMATION INCANT TWYROLD DOSE RATE INFORNA!ION
PLLME DIST ANG ! L s 114 i L WRTC i3%e WX T/¥ str, L Ul TIv
| [/ DI | 1 (oR/hr)  (ak/he)  B) uli/ee SE (Rine) 8rr) Al teCiisect USE SIRNS)  (R/mesd)  L1imael
0 0.6 180, 2450002 . LS WS 0.008-01 . o T B S.48E-08 1.95E-00  B.T1E-0)
gg_ugg POI4T INFORMATION AT 09: a5 gggvmgp RELEASE PLUME NO., 1
[NEORNAT 0N I1SPEREION FOlT
’LW NSYN 1LY LV " LV w-s. iy wt*3 v
L 1 ) (RIne) (Rives ML (ulalsee) USE TR T R T
LI, LA - 10 327640 RO 04 0001 .70 3.036-0  1.A0f-CE
Il Im, !.o.tocz . 0.8 7.0 0,00€-01 - 0.7 0.006-0) B03E-08 320608 1. VSE-0
! 1.2, ;. 02 - 0.6 B ALEeD” 0. 00601 . 0.4 00080} §.03E-00 1.576-086 2.028-08
) 0.1 180 0ok 402 0.9 0.40E+07 0.00E-01 0 000801 1.156+086 0.C0E-01 ¢t
FIGURE 4. 3.4

Lesson 3 - Plume Position Qutput
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RETFAL vl o =~ PLUME TRACKINE AND DOSE AZZEREmENT Fa gham
ELEVATED RELEASE

P R
PIST ANE ARRIVAL TINE GhRRA L F. [N THY D&
(K1) (BEG)  (WRymN) (ak/ns (RN
0.60 10, MWy 20086407 0. 0008 ~01
1.0 180, 2 20780007 0.000E-01
;.00 180, ¥ 2.308840)  0.0008-01
N In. 10: 198402 0.000€-0)
0 | 1011 1. 601Ee02 0. 000E-01
$.00 180, 10: 30 x.x.nwz 0.000E~01
’.00 180, 10142 9.8888+01 0.0008-01
00 180, 10:54 B.A70E401  0.000€~01
g.OO 180. 11104 1.IME401  0.0008-01
00 189, i1:18 §.5058+01 0. ecOt-Ol
19.00 182, il S.B04E " 0. 00CE-V!

T

FPLUME PROJECTION FROM

RMAT

feree 8] vitle

BAMR:  1/§ DEPLETED 170 SEFQRITION
(SEC/Mn (1M

(SEC/An )
B.78E-08
§.208E-08
1.508€- 00
8248

8246-04
bl 08
l" 0o
.; 04
12808
3

8l
. ““'?i

g

B L

PROTECTIVE ACTION RECOMMENDATIONS

9:1 30

2R EVAL 2 WR SKEL 2 MR EVal I'WR Sﬂiu nt tm & MR SMEL 4 WR EVAL 4 MR ey
DIST ANE  GAMAA DOSE Gamma QOSE INF Ty DO 'Ni Tuy 00 DIST AN SOSE BAmAA DOE (W TWy L0 INF Ty D2
(Al (DES) k) k) (R} (#) nl (59 L'i! k) 13 ]
0.40 1RO 0908002 4. 7ekfe00 C.Q00E-31 ¢ 0.49 180. 2008000 6.9320000 0.0006-01 0.000¢
1,00 I8¢ . 7516400 S.1708402 0.0C08-01 ¢ 1.00 189, l.7oli°n luagkels gaok-01 O 00k
.00 I8, 0. 7376007 4.2648002 C.0008-0) ¢ .00 189 . 458000 3.5 ‘£~C3 shk-u! O 0L«
3.00 180, 30008402 3.274E002 0.000E-01 O 1.0 180, b Moy L0y, o. 408050 0000801 0.0006-0
4.00 180, 2.8828402 2.594E+02 0.000€-01 ¢ .00 180 G,0186+00 S 1880000 <. 0GOE~01 ©.0008-C!
.00 100. 23508002 2.1218402 0.0008-01 © .00 180, 3. 0ABE+02 A, 2428407 0.000E-0) 0.000E-01
6.00 188, 1.9988+02 17808402 0.000-01 O §.00 180. 2.6048002 3.506002 0.000E-C1 € 0L0E~01
.00 180, 1o0Ee0? 1.5256402 0.0008-01 ©.CO0E-0 1.0 180, 31328000 3. d8EeCY 0. U00E-01  0,0008-0
8.00 180, 14758002 1.3278402 ©.0008<01 Q.0nE-01 SO0 180 Bk eud i.u:&i-:: G.CO0E~01 0,003+
9. 180, 13018402 1.1718+02 0.0008-01  L.00u -] .00 10, 1LITTR002  2.34204C0 . Ga0k-01 vavk =01
10,00 180, 1 1026007 1. 0M5E402 O.000F-C1 0. Uit~ 10.60 189, 1. 1188008 :.\C'K' 0.0008-0) 0.00CE-C!
o;ooooﬁoooooooooﬁoooooooooooooooocooooocoooooooocoooo AR R R LR ERR R R RN R RR R R R RN AR R
LIER SMELTER - SALISBURY, wAMPION, mamPTON FALLS
o LIER - SHELTER - STabRQOr
'

I L R R L LR R

§ MR EVAD & WR SNEL & WR EVAD & Wb SalL § W EGAC B W6 ML B MR EVEC B R S
DIST ANG  GAWMA BOSE GAAMA DOSE INF Ty 10 INF Twr Ll LIS AN GammA DOSE GAMAR DCSE Iw twr OO INF twr B0
() (€6 ok \..l 'y , LI ) iy .k k) "
000 190, B.OMENCT 1AIBEN0Y C.000E-ti .60 180, B.20BEe0Y 1.90e600) C.0CCE-01 C.000E-0
1.00 180 0. 2018007 1. 8538003 O.000E-C! L0t~ 1.00 189, §.7618002 2.0706001 C.0006-01 ©,00CE~D!
2,00 180, 0. 7436907 1.399E403 0.0006-0! C.G0E-C! 00 160, 6. 2036607 17086003 0.000€C) 0.0000-31
3.00 180, S.0336402 9.8200402 0.000€-01 000301 .00 180, £ a3e0s 1.310B¢03 0.0008-01 0.0008-0
.00 IR 0008002 7.081802 0.000E-01 O.0uEi-0) 4,00 180, CO10E+GY 1.GIBEeLS L.O00E-01 0.0008-0!
§.00 180,  3.000E03 .303E000 0.0008-01 .00 €06 180, D.0ABEe0) B.4BSEe0) C.000E-0! 0.000f-9)
0.00 180,  2.0866+02 S 340Ee07 0.000E-01 :.:-.'t-‘. 0.0 180, .oBeEe02 7.1186e02 0.0006-01 0.000%-0
7.00 180 34320402 45748002 0.000€-01 . 0C0E- 1 .00 189, SIS0 0.099E400 0.0008-01 C.00%-0
0.00 100, 10086400 V826007 ©.00CE-01 000K~ §.00 180, 10086907 S.308Ee2 0.C.96-01 3.000-01
9.00 180,  1.3776e00 30130602 0.0008-01 O.0u0f~C 9.00 180,  1.370e02 00006007 0.0006-01 ©.000€-01
10.00 180, 11126002 3.1346402 0.000E-01 6.000E-0 0.0 1§ 126007 41798400 0,0008-01 0.0008-C!
R R R R R R R NHNNNMNNNNOHNMNNHHNOHQHHHMMMNNNHNNNNNHHO
¢ SHELTER - SALISBURY, NEWBURYPORT, WEWRURY SHELTER - SALISBURY, NEWBLRYPORT, WEwdURy '
¢ SMELTER - b, NEWBURY, mumAQ WARP 10N SHELTER - . WEUDURY, ARESRURY, §. WARPTON '
o SMELTER - KENSINGTON, N, WAWPIOW, WAWPTON SHELTER - RENSINGTON, N wAWTON, MAWPTON '
¢ SHELTER - wAMPTON FALLS, SEADROOK SHELTER - WANPTON FALLS, SEABRCON !
‘ )
.

L T R LR AR

S912R/18.173

FIGURE 4.3.5

Lesson 3 - Plyme Projection Qutput
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4.4 Lesson 4

Learning Objectives

1. Update projections using Option 4 and the program's editing
capabilities to produce a "real-time picture” of the plume.

Scenario

It 1s 093). State officials have already been provided with dose
projections for 0930 and 0945. The stack continues to read as shown in
Figure 4.4.1. The 0930 met data indicates a change 'n wind speed and wind
direction as noted below:

LUpper & mph 40 deg
Lower 3 mph 40 deg

Show the officials where the plume was at 0930,

1. The displayed current analysis time shown on Screen ! s 0945.

0945 and 0930 projections must be eliminated before continuing the

real-time analysis,

2. Use Option 4 (Eliminate Last 1/4 Hour of Accident) to eliminate the

0945 projection. Enter "4" followed by a (Return) and note that
the end time of analysis changes from 0945 to 0930.

3. The 0945 projection has been eliminated. 00 not use Option 4 again
to eliminate the 0930 projection. Use Option 2 and change the time

on Screen 2 from 0945 to 0930 (as was done in Lesson 2).

4. Enter the new met data and execute "RUN."

S912R/18.173



§. Note that if Option 4 (Eliminate Last 1/4 Hour of Accident) had
been used instead of Option 2 (Continue Accident) the stack monitor
reading and the wind direction would have required editing as well
as the wind speeds. Use of Option 2 saved three additional finput
steps.

6. Your map should resemble the one attached to the lesson.

Summary

The use of Option 4 (Eliminate Last 1/4 Hour of Accident) was
il1lustrated in this lesson. Use Option 4 when more than one projection has
been made and current met data becomes available. Option 2 ang the edit mode
should be used to change the first projection time of analysis to that of the
latest met data. This procedure minimizes the amount of new data that must be
input (since the met data 15 not likely to change by much, if at all).

-
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METPAC VERSION 4,0 CURKENT AGCILENWY CONLITION
START OF END
MO/DA/YR HR§ MN MO/ DR YR
SHUTDOWN 10/ aa/87 9: ©
STACH RELEASE 10723787 9 9
ANALYSIS 1O/83/87 9115 {1Q/23/87

§912R/18.173

START NEW ACCIDENT
CONTINUE ACCIDENT
CONTINUE ACCIDENT

WITH STRAIGHTLINE F GS

ELIMINATE LAST 1./4 HOUR ANALYSIS
VIEW FLOT

OETAIN FPRINTOUT

BATCH EXECUTION

CALCULATE TOTAL INTEGRATED DDSE

CRTAIN TID FRINTOUT
oulY

FIGURE 4.4.2

Lesson 4 - First Input Screen
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SHUTDOWN ¢
ANALYSI1S:

UPFER 3

DATE 10/ /87

DATE 10723787
MET

WIND SPEED

WIND DIRECTION

DELTA TEMFERATURE

PRECIFITATION
SOLAR RADIATION

RELEASE

T 1Mk
TIME
DATA

FIGURE 4

e O

L F

&,
aov,

{

M

Oy OO0

st
wi/iNG 4

3

M

DEG FROU!

DEG F

Lesson 4 - Fourth Input Screen
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RETPAC VA0 <« PLUME THRACHING AND DTSE ASSESEMINT Faliiar LT b

DATE AMD TIME OF:  WO/PA/YR WEiAw MD GA ¢ WEiew 0

SHUTDOWN 10/23/87 09:08 £
STACK RELERSE ngm 09:0%
MRALYELS 102387 0%AS 103T mide

09:30

QK. STATION
POSITI "
E CONTINUI

gEﬁik
LUME T
RELEA NG

_METEOROLOGY: (FROM 10/23/87 , 09115 Y0 10/23/87 . 09130)

! N SPEED WIND DIR (FROW) BELTA TEWPERATURE PRECIPITATION SOLAR TADIATION
WL '('1) lll'S’ DE6  SECTOR  DE6 F/Dw DEG CIIW i A VIS RN LARBLEY/AIN

. Seamssssssssssss B L T

ELEVATED 6.0 .64 W, L ‘ ‘ 0.5

_5AnlnhﬂﬁlﬂﬁLL_iﬁﬂnﬂ_LQLZlLﬁ7 2 093115 70 10/23/87 , 09:30)

S?ctr tl!l 2,00006 400 of «. $UACK RELEASE B8'C  2.a000fe08 o0a/8EC FLOW RATE 1. J000E+08 co/ec
L linllii usu 1N CCULATION

_S1TE BOUNDARY INFORMATION AT 09:30 ELEVATED RELEASE

1000 B RADIUS €M LIRIT o~ §
TOTAL ACCURULATED BARRA DOSE  9.04Ee01 o° fola ALC InRCid DOSE  0.56
TOTAL CURIES RELEASES .82 L STl CURiEs ut hi biLEaEED 0.

v RATE INFORNRTICN
PLURE DIST ané 119 W t ise i J .
) Al S (oh/hr)  oRine) ML igliieee ‘si (I/M) | (wCifeet) L!f

SEEE sans swss SEBRARENE BASESARAS SesEs SreaseEn - e .o e .e Srssanans aw

¢ 0.6 200, 2.286+02 . 6.3 TabEes? 6. 00k~ ..l . 0.3 0.0~V
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e

PLUME POINT xNFanmLQN AT 09:20 E;;vmgp RELEASE _PLUME NO, 1

PLURE DIST ANG AL 1 1 "Ik 3 . )
LI M (W) (aR/M) ! Ciisee St y . R vCll"t“sS LI wlN!)
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0.1 220, o0

FIGURE 4 4.4

Lesson 4 - 9:30 Plume Position Qutput
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Lesson 4 - 9:30 Plume Projection Jutput

> DD EDES D C T

REIPAL VA0« PLUNE TRAD) IWG AND DOSE ASSESIMENT PhOEERN 1972387 19
ELEVATED RELEASE PLUME FROJECTION FROM 9:195
GTRAIGHT L INE PLUME PROJECTION INFORMATION
DIST ANE ARR|VvAL TN 178 DEPLETED 1/8 LEPOSITION
(1) (DER) (MW { LN
0. 0, ¢hl .23 -10
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010!'.. LoehVEoig - Bl 00 230, 3, 388007 £ 0001 .4
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4.5 Lesson §

Learning Objectives

1. Use average or maximum radiation levels for input to the program.

2. Produce projections with new met and rad data by using Batch
Option 2, "Project Using Current Analysis With User Input Met and
Rad Data.”

3. Use field team readings to produce a corrected doce.

Scenario
It s 0935 and the stack monitor 13 as shown in Figure 4.5.1. The 0931
stack reading and fleld team reading is also shown in Figure 4.5.1. A new

projection for 0945 s required.

Lesson

1. This lesson re-emphasizes the fact that meteorological data is
averaged over 'S-minute intervals. Radiological data s available
continuously.

2. Select Batch Execution by typing 7 (Return), then select user input
met and rag data by pressing 2 (Return).

3. Since the new projection is needed for 0945 only, specify !
quarter-hoyr by pressing | (Return). Screens 3 and 4 wil] now
appear as before.

4. Use the stack and field team readings as shown in Figure 4.5.1 (or
use an average) and make a projection for (0945.

.19
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5. Use the 0930 met data (it's all you have!) and assume persistence.

6. Save the data base so that the projection is available in real-time
mode.

Summary

This lesson ¢rphasizes again the fact that met data is averaged over
15-minute inteirvals. Radiological data is avatlable instantaneously and
therefore must be averaged by the METPAC operator.

Projections with different met ard rad ata can be made by using Batch
Option 2. Note that projections of up to 3. ,uarter-hours can be made at a
time,

Field team readings can be entered at any time to produce
dose readings.

corrected
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1- FROJECT USING CURRENT ANALYSIS WITH FERSISTENT MET AND RAD DATA
2- PROJECT USING CURRENT ANALYSIS WITH USER INFUT MET AND RAD DATA

3- PROJECT USING NEW DATA
4- RETURN TO LAST SCREEN

FIGURE 4.5.2
‘ Lesson 5 - Sixth Input Screen
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TOTAL NUMBER OF CUARTER HOURS 1 EXECUTE 1 = 3%

FIGURE 4.5.3

‘ Lesson 5 - Seventh Input Screen

-83-
5913R/18.174



SHUTDNWN: DATE
ANALYSIS: DATE
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1Q/23/87 TIME Fs O
10/23/87 TIME 091 45
FIELD TEAM DOSE RATE 200, QO
FIELD TEAM LOCATION 1.60
GROSS I0DINE O, OOUE=0]
STACH CONCENTRATIC - -+
FUOE+03

STACI RELEASE RATE

ISOTOF ICES
MONITORED
MET

- ¢
Ve -
SCREEN

FIGURE 4.5.4

Lesson S -« Third Input Screen
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RETPAC V4.0 - PLUME TRACKING AND DOSE =SSESSMENT FROSRAN

1072387 (5: 34

1§ AND 11 F MO/QA/YR HR:MN RO/DA/YR  WE:mN SEABROOK STATION
PLUME POSITION AT 09:45
SHUTDONN 10/23/87 05:00 RELEASE CONTINUING
STACK RELEASE 10/23/87 09:09
ANALYSIS 10/23/87 0§:15 10/23/87 09145
s 09:45)
TOWER LEVEL WIND SPEED WIND DIR (FROW) DELTA TEWPERATURE PRECIPITATION SOLAR RADIATION
(WPH) (N/S) DES  SECTOR  CEG F/OM DEE C/100m STAB IN/LS BIN LANBLEY /R[N
ELEVATED 6.0 2.48 0 KE 0.0 0.0 £ 0.00 0.5%
RADIOLOGICAL: (FROM 10/23/87 , 09:30 T0O 10/23/87 , 09:4%5)
LOCA = 3
+ FIELD TEAN QOSE RATE  2.0000E+02 MR/KR
FIELD TEAR GROSS [ODINE  0.0000€+00 uli/CL
FIELD TEAM LOCATION 1.6 PUES
STACK CONCENTRATION 3.00008+00 w(i/CC  STR(Y S g28C 227¢ S00CE+08 oCi1/8EC FLOW RATE  1.1000E+08 cc/see

RONITOR READINGS (SFD IN CALCULATION

SITE BOUNDARY INFORMATION wT

Vy: 49 ELEVATED RELEASE

1000 A RADIUS EAL LIMIT -« 8178 ARER
TOTAL ACCURULATED GAMRA [OSE 1, 78Eey] oF 1eTae ACCURULATED THYRDID DOSE  0.00E-01
TOTeL CURIES RELEASEL 2.12%¢05 (1 TO16L CURIES ICODINE RELEASED 0.00E-01 G
WROLE RODY DOSE RATE [WFORRETION INFANT THYRC[D DOSE RATE [NCRALTION
PLW NSY ‘.G LV LUK BIUTA KEL Eeil 350 il 48 FTELV Lok Wiy /M KEL Amit 30
K0 Al Dt (aR/hr)  (oR/he) M| olilem (R/he) 8/hr) &l (uCi/seer USE

------------- SERAseser wrmmasEne smees srsma ceshssEEE sssssssus Sessw sesessess e

0 0.6220.  S.AMEM02 2.086407 5.5 1.1sE+08 0.006-01 - o

PLUME POINT INFORMATION AT 09:4%

ELEVATED RELEASE

£

DISPERSION FRCTCES

CLLUEE SRR N v VRPN
VL. UM B 9L, (1 M LT
1.336-08 2.71E-08  1.24£-10

PLUME NO. 1

WMOLE BODY 7€ BATE INORMAT 0N INEANT TweRD1D DOSE RATE [NFORMATION
. RTINS ,

>
-~ —
ABLV LUK

PLURE DIST A v LUk WITTA REL *=RTT (5. [OIR KeL RATE [30
RO A} DES (aR/he)  (aRibe) W] ub1/eec) 8 (R/he LR Bl (uCi/seci USE
¢ L uz 1.9AE¢01 4.S57E%0: (.1 L27EeD) 0.008-0) 1.0 0,00£-01
M 3.0 220 1,036007 9.80E+01 0.5 T.adiel 0.008-01 0.8 0.00€-0
T LS 3428402 2.008402 S.b 1, i8Ee08 0,00€-0! 0.4 0,008-01
I 0.1 220 2.898002 175602 L. pErGE 0.00€-01 4.0 0,00€-C:

FIGURE 4.5.5

Lesson 5 - Plume Position Output
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DISPERSION FACTOR:

1L v ‘ i PesilioH
S/ROAY)  (e/NerY) (/M
§.796-06 2.9E-C8 1.59E-08
9. 298-06 J.026-0s |.elt-09
1.30€<08 2.08E-08 1.)28-08
b.16E-C6 O0.00E-01 0.008-0!




RETPAC V4.0 - PLUME TRACKING AND DOSE ASSESEMENT FRLp%RM
ELEVATED RELEASE

DIST ANG ARRIVAL TIME BARMA [.K. INF THr (R GAMMA 1/0 DEFLETED a/Q DEPOSITION

(K1) (DEG)  (WR:mW) (R /KR (k/NR) (SEC/meed  (SEC/MIeY)  (L/AND)

0.60 220. 09:36 34366002 0.00(E-0) 7.334E-06  2.3108-08 1,239E-10

1,00 220, 0%:00 3.099E¢02 0,000€-01 7.898E-08  7.628E-07 4. 091E-09

2,00 220, 09150 3.0036402 0.000€-0! 6. 4106-08 2, 115608 1, 456808

3.00 2%0. 10:00 2.2948402 0. 000E-V1 4. 896E-06  2.B22E-0b 1.S14E-08

4,00 220, 10110 18136402 C.000E-01 1.8706-08  2.501E-0s 1.3426-08

$.00 220, 10:20 1.4B0E+07 0. 000E-01 1. 1606-06  2.192E-06 1.'54E-08

6.00 220, 10:30 12016407 0.000€-01 2.8458-04 L BS0E-08 §.925E-09

7.00 220. 10140 1,0020007 (., 0ubE-d: 2,268E-06  1.4026-06 8.391E-09

8,06 22 10:50 9.2038001 wovavE-li 1973805 1,3988-0s 7.501€-0F

§.00 220 11100 8.151E+0: ©.0008-0) 1. 700E-04 1. 2318-56 &, 800E-09

10.00 220 1110 5 [ TR £ 1.9526-0e  [.093E-0s S.B038-00

PROTECTIVE ACTION RECOMMENDATIONS
2 MR EVAC 2 MR SHEL 2 WR EVAL 2 MR SHEL O WK EVAC € KR SMEL ¢ Wi EVAC 4 MR SHEL

DIST &ANS BARAL DOSE GARRmA DOSE INF TWY [0 INF TWY CO GIST AN3 SARMA DOSE GARNA DUSE [wF Tdy 00 INF THY [0
(R (LEE) (sR) 'Ls R) % (81) (LESG) Q'\} 'l"} 3 9,
0.46 220, oo BTIEA0D . 1048400 0.000E-01 0. Ui+ C.e0 236 BIE' 1 I! Eeh, ..;.2E°?! ‘E
1.06 340, 7, 3998002 o.0550002 0.CO00E-01 O.(0uk- §.00 250 l.’ 18Ee00 1.;..[0\‘ 0. 000801 0. O.yi .l
.0 2N, §.0056402 S.0086+02 0.0008-01 ©.000E-01 WU 22V, 8.’485002 l.fBl!O» 0. 000801 v.000E-0)
3.00 220, 45878402 4.128E+02 O,000E-01 0.0ult-vl .00 220, 1.019000 8.257€+02 . 000€-01 0.090{-01
4,00 22 3.6256+02 3.283E¢02 0,0006-01 ©.000€-01 .00 20, 92938402 b SZ.E‘ 5. 000E-01 0,000£-0!
.00 2 2.9606002 2.0888¢07 0.000E-01 0,0008-01 900 230, LOTSEe02 S5 9E‘u. ; 000E-01 0.00CE-01
b.00 220,  2.4826¢02 Z.2348402 0.000E-01 0.00E-0) 5,00 220, LelsEe0; w:." 0E+01  ©.000E-01
7.00 220. 21256402 1.9126402 0©.0008-01 0.000E-0! 1.60 230, 2. 9218402 0 AEe00 ‘.\‘Oz-'! 0. 000801
b.OC 220, 1, 009€¢07 1.0648402 0,0006-01 0.000E-01 B.00 N, 2.3888007 1 E'C" ¢, 000E-01 U.(COE -0l
9.0¢ 220 16306402 1,4876402 0.000E-01 C.C et-01 9.00 220. 1. 9708402 2 li' ,000€-0) 0.000E-01
10.00 220. 1 4546002 1.2096462 0.000E-01 0.000E-0! 15.00 296, j.eubke0s 1 bl"-O 4. 000E-01 0. \CO( ¢l
0000000l00000000'00'00.00000.00000000!000000000000000000000000IOOQIO0000l00000000!000000000000000000!l.!.!.'.'....'..!.000.!0000
¢ SHELTER - SHELTER - SALISBUBY, WEWRURTFORT, NEWBURY
» SKELIER - Sl TES - W, N{IFJQV mEERINAD, ingSBURY
¢ SMELTER - CaiL1E6 - NEWION, 5. WARFION, VEN3INGTON .
v SHELTER SHELTER - N, xau}vcu RNPTON, WAPTON FALLS
0 SKELTER - SwELTER - STABRCD

0.0.0.'.0..00'0000'0.00000'000000000000000000000000!0‘0‘DOOQOOOO!Q000!000ll00000000000000!‘00.00!!0000000.0000000\00000000000000

DIST ANS
(R (DEB)

0.80 220,
1.00 220,
2.00 220,
3.00 220,
4,00 220,
5.00 220,
6,00 2.
1,00 220,
8.00 200
9.00 220,
10,00 220,

1
.

PLUME PRCJECTION FROM
STRAIGHT LINE PLUME PROJECTION INFORMATION

0/23/8?

0§:19
9:30

& MR CVAC & MR SHEL

b MR EVAL

& ME SKEL

BARRA DOSE BAmmx DOSE INF WY §O INF TRY 0D
aR) ekl R (R
1.0818¢07 1.8556¢03 0.000£-01 a.&ac{~::

1.139€+0) 1.998E¢03 0,000€-01 0,000¢-0
8.7486402 1.671E+03 0.0008-01 0. CJCE 0
1.079€402 1.239€+0) Q,0006-01 0.000f-v
$.293 E"2 9. 7886407 9.000€-01 0.000€-
§,0786402 7.9938402 0.000€-01 0.0008-01
!.ol'£°02 §.701€6002 0,000€-01 0.000€-01
2.9216402 5.0386402 0.000E-01 0.0008-01
2.308€¢02 4. 9908402 0.000E-01 0.000€-0)
1.9708007 4. 4026002 0.000E-01 0.000E-01
1,636E002 3.9268402 0.000€-01 0.820€-0i

oonoooooocoooﬁoo00000000oo.oooo;ooco.oooouocnoo|oooo.ooo|co.ocu.uoccoooq.ooo.ooocoooooooocooooocno.aooctuoooooooooocoonooocoooco
= SALISBLRY,
- M, lil'UlY. RERR(MAC,

¢ SHELTER
¢ SHELTER

¢ SWELTER - WEWION
¢ SKELTER
' SHELTER - SEABROOK

000000000000.000000000.IQ..Ol.ll'l.!...!..i'....OOlll0'00000000000000000000!0‘OOOOOClOOOOOIOOOOOICOOIOII000000000!000’0000!0!000

5913R/18.174

NEWBURYPORT, NEWRURY
ARESHUR Y

HARPTON, KENSINE TN

" mdmu RESPTON, MARPION FR.LS

§ MR EVAD B MR SWEL B WP EVAD B MR SMEL

DIST NG GAMRA DOSE GAmRA DOSE IWF THY DO INF Twy 10
m1y (DES) k) fak) (R R
0.80 220, 1.081€+0) 2.074E400 000E-01 0.000€-01
1.0 29 1139803 2.0845000 0oE-01 0,000€-01
.00 230, 8. T4BE002 3. 182605 00t~ 0.000€-014
.00 26, 1.078E+402 1, 8516403 W 0.000€-01
¢.00 220, S. 2938402 1 10S£+0) »00¢ - 0.0008+01
°.00 2. §, 075802 1.068E407 ¢ ¢l 0.0008-01
$.00 220, 30196402 8.934E002 0,0008-01 0.000€-0)
1.00 220, 2.9216407 7.049€+00 0.0006-01 0.000£-01
8.00 220. 2.388E402 5,0556402 0.000E-u1 0,0008-01
§.60 220 i 970E°C. 5.‘69('62 v.ﬁOOﬁ'O 9., 000L-01
16,00 2. 10366002 S 2T0E400 ©.000E-01 0.000(-3)

SHELTER SALISBURY, NEWBURYPORT, wEWBURY

SHELTER - w, NEWBURY, ®ERRIMAC, 4‘[S|LSV

SHELTER - NEWTON, 5. WARPTON, REWSINGION

SHELTER - N, WAMPILN, M”v,l WARFTON FALLS

SWELTER - SEABROQY

FIGURE 4.5.6

Lesson § - Plume Projection Qutput
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‘ 4.0 EXAMPLES

The following lessons provide examples of how to run METPAC. Lesson |1
helps the user to start running METPAC using best available data. Lesson 2
explains how to edit the input screen updating the meteorological data.
Lesson 3 aids the user in producing a plume projection. Lesson 4 describes
how to eliminate a projection and update an analysis. Lesson 5 addresses how
to deal with instantaneous dose monitor measurements. Lesson 6 shows how to
enter isotopic information. Lesson 7 shows how to update an error in data.
Lesson 8 shows how to deal with plume segments that are overlapping. Lesson 9
deals with terminating a release. Lesson 10 deals with starting an analysis
after the release had started. Lesson 11 provides an example of a what-if
analysis; a containment venting analysis.

Each lesson has attached a printout of how the input and output should
appear. Lessons 1 through 9 are designed to be executed in sequence.

3l
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. 4.1 Lesson |

Learning Objectives

1. Input required date to METPAC.

2. Use best available (current) meteorological date to make in‘tial
projections of off-site dose rates.

Scenario

There has been an incident at the piant. The reactor was shutdown at
0900. At 0905 the stack was reported to be reading as shown in Figure 4.1.1.
You have arrived at the METPAC terminal at 0907 and have been requested to
determine the off-cite dose rates. Figure 4.1.1 contains all available

meteorological and radiological data as of the indicated times.

. Time is now 0907. Tell the EOF coordinator the off-site doses!

1. The following lesson should generate the same screens and output as
those attached to this lesson plan.

2. Type in: METPAC (return)
3. Select "START NEW ACCIDENT" by typing: 1 (return) then: Y
4. Enter the relevant dates by typing:

Month,« Day,« Year,+,9,+,0,+,4,4,¢,Month,+ Day,+, Year,s,9,+,5,+¢,+,
(Return)

5: Note: On the second screen, only the date and time of the stack

. release are entered since we are assuming this is the only
pathway. Select next screen by moving the cursor via the

cursor pad to the words “NEXT SCREEN" and pressing (Return).

-38-



6. Enter the radiologica) data. When finished, move the cursor using
' the cursor pad, to the words "MET SCREEN" and press (Return).

7. Note: The third screen requires information on stack dose rate,
etc.

8. Enter the meteorological data. When finished, move the cursor,
using the cursor pad, to the word "RUN" and press (Return).

9. Note: The fourth screen requires information or wind sneed.
direction, etc.

10. The pertinent off-site dose rate information is produced along with
a map of the plume. Note that these are projected results of where
the plume will be at 0915 based on the best meteorological data
available; i1.e., the data from 0900. The rea! time anafysis must
be performed with the 0915 met data which is not available yet.

‘ il. Note that the length of the plume segment corresponds to the length
of a ten-minute release

12. Exercise map options (F1) through (F6) at this time.
13. Type: (F10)

14. The procedure to follow when new met data becomes available is
demonstrated in the next lesson.

Summary

meteorological data is averaged over a 15-minute period, you must wait unti!

the end of each quarter-hour for current meteorological parameters. However,

one can assume persistence of met conditions and make a proiection at any time
. using the appropriate radiological data and the last quarter-hour met

This lesson demonstrated what data 15 needed to run METPAC. Since (
|
conditions. |
\
|
|
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FLEASE ENTER DATE AND

SHUTDOWN
UNMONITORED RELEASE
STEAM LINE
CONTAINMENT RELEASE
STACK RELEASE

LAST SCREEN
NEXT SCREEN

§5912R/18.173

Tite OF Si

MO/DR/YR MR MN
1Q0/723/87 U9 OO0
e VAP VAD “ig=3
-1/=1/-1 =11~}
-1/=1/-1 -§s~1
10/23/87 Q930S
FIGURE 4.1.3
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DO YOU WISH TO SAVE THE LAST FATCH EXECUTIONT

FIGURE 4.5.8

‘ Lesson 5 - Eighth Input Screen
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. 4.6 Lesson 6

Learning Objectives

Use stack air sample isotopic results (when available) to project doses.
Scenario

It s 0940 (real time) and you have just been informed that stack range
effluent sampler has been changed and analyzed. The concentration as shown in
Figure 6.4.1 for the period 0905 through 0914.

Lesson

1. On the first input screen, enter "2" and (Return). Note that on
Screen 2, the time of analysis has advanced to 1000. Change it to
0915 and type (Return).

. 2. Move cursor to "Isotopics": Type Y and enter (Return).

3. Enter the I-13) concentration at the proper location on the screen:
then positton cursor to "EXIT" and type (Return).

4. The program returns to the rad data input screen. Position cursor
to "MET SCREEN" and press (Return) two times. Change the monitor
versus isotopic flag to 1. Position the cursor tc "MET SCREEN" and
press (Return) two times. Change the monitor versus isotopic flag

to 1. Position the cursor to "MET SCREEN" and press (Return) two
times.

5. The use of the isotopic input results in assigning a release rate
for all time perfods after 0905. The program will use this
fsotopic input in all subsequent projections and analyses.

. 6. A 0945 analysis has been produced which includes updated doses
based on the isotopic analysis for time periods after 0905.

-89-
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7. Note that all periods between 0915 and 0945 have been reanalyzed to
show the new thyroid dose information.

Summary

This exercise demonstrated the option to input isotopic air sample
results, when available, to project thyroid doses. When the isotopic input
option is used, the program assigns the release rate for all time periods
after the sample is taken. If only todine information is provided, then the
thyroid release rate is based on those isotopics and the gamma reiease rate
remains unchanged (based on monitor readings). If noble gas isotopics are
entered, then the gamma release rate will be derived from those isotopics and
the monitor readings will be used only to proportion the release rate in the
following time periods. At any time, the user may select which calculational
method is used.

Note that when subsequent quarter-hours are displayed for editing
jimediatel: afier isotopes have been entered, the monitor versus isotopic flag
is set to 0. The user must change this flag to |1 or 2 for the analysis to use
the measured isotopic mixture. Fatlure to do so means the calcuiation will
revert to the default isotopic mixtures for those quarter-hours whose monitor
versus isotopic flags have not changed.
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PLEASE ENTER DATE AND TIME OF SHUTDOWN AND DATE AND TIimME

¢ FELEASE

MO/DA/YR MR MN
UNMONITORED RELEASE -1/=1/-1 -11~1
STEAM LINE -1/=1/-1 “ig=~}
CONTAINMENT RELEASE wl/=3/=1 -lg=}
ANALYSIS 10722787 09:18

LAST SCREEN
NEXT SCREEN

FIGURE 4.6.2

Lesson 6 - Second Input Screen
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SHUTDOWN: DATE 10/23/87 TIME 0O%:00
ANALYSIS: DATE 10/22/87 TIME O9:1%

FIELD TEAM DOSE RATE =1.00
FIELD TEAM LOCATION “1.00
GROSS I10DINE =1.000E+00Q
STACH ¢ STACK. CONCENTR&T 110H i
STACH, RELEASE RATE 1o SOUE
ISOTOPICS
MONITORED VS 1807 S
DATE SCREEN MET SCREEN

FIGURE 4.6.3

Lesson 6 - Third Input Screen
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SHUTDOWN:
ANALYS1S:

1SOTOPIC
1131
1132

. 1133
1134
1138
FRB3IM
KRBEM
LRBS
YRB7
LR8BS
FRES
XE131M
XE133M
XE133
XEL1ISM
XEL13S
XEL137

CLEAR

D93 00

1193119

ISOTOFIC INFUT SCREEN

DATE 10/23/87 TIME
DATE 10/23/87 TIME
VALUE UNITS
1.000E+01 wuCi/CC
0.000E-01! uwCi/CC
0.000E-0Y wCi/CC
0.000E~-01 wCir/CC
0.000E-01 wCi/CC
0.000E~-01 wuCi/CC

Q. 000E-01  uCi/CC

0., 00CE~01 wCi/CC

0, 000E=-O1 uCi 7/CC

0. 000E-01 uCi/CC

0. 000E~-0t wCi/CC

Q. OOOE=Q1 uCi7CC

0, 000E~( 1 wiEi /CC

0., 000E~-O1 uGi 7CC

0, 000E-0) nCyi/CC

0. 000E-01 wCi/CC

0, 000E~0] wCa 7CC

EXIT

5913R/18.174

I1SOTOFIC
XE128
CSi134
CS136
C8137
EAL4O
LALldo
SRe1
=] o0
Yol
&
IR9S
NE?S
NES7
RULIOT
CE1AS
NF2TQ

FIGURE 4.6.4

VALUE

0. O0CE=-O1
0., 000E~01
0, O0QE=-0}
0, 000E-01
O, 000E-C1]
QL OOVE=-0 ]

U, OOOE =01}
L, |:)~>l\ IE -y 1
CL.OOOE~D]
O, O0VE=U 1
O, VODE=]
O, 000UE=-01
JOUNE=O]
MOE =01

O VOUE=( ]
O, VODE -1

Lesson 6 - Fifth Input Screen
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UNITS
uCi/CC
uCi /7CC
uCi/CC
uCi/7CC
uCiy 7CC
uCi /CC
uwla 7L
UC. ';k.
uCi /CC
ula/CC
uCi /CC
uCi /€
wCy /0

O

' O

uicy /0(
w1 /CC
uwCi 7CC

STAL



SHUTDOWN: DATE 10/23/87 TIME 09:00
ANALYSIS: DATE 10/23/87 TIME 09:1S
FIELD TEAM DOSE RATE -§.,00 ME/ MK
FIELD TEAM LOCATION -1.00  MILE
GROSS IODINE -1.Q00E+00  uCi/CC
STACH STACH. CONCENTRATION i E« uC1 /CC
STACKH RELEASE RATE 1, 200E=-(B uCi 7SEC
ISOTOFPICS v Y / N
MONITORED VS 1SOTOFICS 1 J=MON/1=THY/2=5A
DATE SCREEN MET SCREEN
FIGURE 4.6.5
‘ Lesson 6 - Third Input Screen After Isotopic Input
«95-
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SHUTDOWN: DATE 10/23/87 TIME 09800 STACL
ANALYSIS: DATE 10/23787 TIME O%wi1l0
FIELD TEAM DOSE RATE =100 MK 7 MR
FIELD TEAM LOCATION -1,00 MILE
GROSS I10DINE = 1. QUOE+QL wCi/7CC
STAC! t STACK CONCENTRATIUM 2 DOGE - wCt 7CC
STACK. RELEASE RATE 2. 60N +08 wCi /7SEC
ISOTOPICS " N
MONITORED VS 180TOrRIC l J=MON/Z 1 =THY /2= GAM
DATE SCREEN MET SCKREEN

FIGURE 4.6.6

‘ Lesson 6 - Third Input Screen at 9:30
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SHUTDOWN:
ANALYSIS:

5913R/18.174

DATE
DATE

« U0, QU

1.60

Q. 0O0E=Q1

10/23/87 TIME (L F NN

10/23/87 TIME 3145
FIELD TEAM DOSE RATE
FIELD TEAM LOCATION
GROSS 10DINE

STACk. CONCENTRATIO!
STACK RELEFSE RATE
ISOTOPICS

MONITORED V& 15S0TOF|

MET SCREEN

£
m
4

e

FIGURE 4.6.7

MR/ KR
MILE
uCi/CC

ON/1

Lesson 6 - Third Input Screen at 9:45
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BETPAC v4.0 -~ PLURE TRACKING AND DOSE ASSESSMENT FROGRAM 10/23/87

DATE AND TINME OF: RO/DA/YR  WR:EN RO DA/YR ARy SEABROOKY STATION
PLUME POSITION AT 09:45%5
SHUTDOWN 10/23/87 €9:00 RELEASE CONTINUING
STACK RELEASE 10/23/87 09:09
RMALYSIS 10/23/87 09:15 10/23/87 09:48
R ¥ (FROM / /87 9 / . 09:45)
TOMER LEVEL WIND SPEED WIND DIR (FROW) DELTA TEWPERATURE PRECIPITATION SOLAR RADIATIOM
(WP¥) (M/S) DEE  SECTOR  DEG F/OM DEG C/100m STAR IN/LS MIN LANBLEY/RIN
tLiva 6.0 2.68 40, NE 0.0 0.0 3 0.00 0.55

RADIOLOGICAL: (FROM 10/23/87 , 09:30 TO 10,s/23/87 , 09:45)

LOCA »

LD team 00k RRTE  2,00006407 M/

FIELD TEAN GROSS [ODINE 0,0000€000 uli/CC

FIELD TEAW LOCAT 10N 1.6 MILES )

STACK CONCENTRATION 3.00006+00 wC1/CC  STACK RELEASE RATE  3.9000E+¢8 of:/SZC FLUN RATE  1.3000E0B ct/sec
150108 1CS USED 1N CALCULATION

SITE BOUNDARY INFORMATION AT 09:45 ELEVATED RELEASE
1000 ® RADIUS EM LIRIT -~ BENERAL

TOTAL ACCUNULATED GAMMA DOSE [, 74E+07 oR T0TAL ACCUMLATED THYRDID 0OSE  7.11E+01 R
TOTAL CURIES RELEASED  2.128+05 Ci TOTAL CURIES [OCINE RELEASED 7.02E+08 (4

LE BODY DOSE m{ INFORMAT L 4 [NEANT THYBOID DOSE BATE INFORMATION
PR DIST i —HEDRL TR e AT e '1!55:1"'r'fr%'r'z-wrz'z‘rz:"l"r""

13:26

Al D6 (B/M) (s R GuCirsec) USE (RAED  (RAN) AL iwiaisec) USE
¢ 0.6 22¢. ;.mooz 2086402 0.5 L.206+08 1, 46E+02 . 0.2 3.90Ee0% ¥ 1,338-06 2.31E-08  1,248-10
PLUME POINT INFORMATION AT 09:45 ELEVATED RELEASE PLUME NO, 1
WHOLE BOOY DOSE BATE INSDRRATION INEANT THYROID 0OSE RATE INFOSMATION DISPERSION FACTORS
p-'&'{ "S anc i sV ) ViR -:: Llaa B B8 . i FUSI IR
R R BES (oR/hr ) n"r' n .i:lsec ust (Rihe) 'ﬁ/'v) L} u.):i'(‘ ust (§/R08))  (s/M3)  (1/Mee})
L) 3. i, 7.906401 4.57E¢C l 1.1 3.27807 8. 236403 1.0 1. 30E«08 v 4,798-06 2.96E-06 1,%9(-08
3 3.0 il I.OSIOOZ % l’z‘ 0.5 T.8MEe0? 1, 276404 0.8 2.00E409 Y $.256-08 3.028-06 1.028-03
Py 1.9 8. 342802 2.0’i'02 0.6 1.26E+08 1, 318404 0.4 J.90£e08 v 7.31E-06 2,08E-08 1.128-09
I 0.1 2. 2096402 1 756402 0.5 1.3bEvCE 0.006-0) . 0.0 3308009 v 6. 16E-06 0,006-01 0.008-01
FICURE 4.6.8

Lesson 6 - Plume Position Qutput
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RETPAC VA0 -~ PLURE TRACKING AND 23T 4S3T3imiN! FRQgRen e 1na

ELEVATED RELEASE PLUME PROJECTION FROM 9:30
STRAIGHT LINE PLUME PROJECTION INFORMATION
DIST AmE ARRIVAL TIAL faAnA LB, I THY (& BAMRA 1/ DEPLETED 1/Q CRPOSITION
(AL} (DEE)  (MR:AN) 4k MR hIHE (SEC/meelt  (SEC/AM3) Ll d)
0.00 220. 0N 30306007 1, 4596402 7.3548-08  2.3106-08 1.239¢-10
1,00 230, 0 3.095E00% 4, B1BE<0] 7.896E-08  7.elef-07 4. 081E-09
.00 220,  O00:%0 3.0036000 1.7158004 S 410600 2 71SE-08 1. ASHE-08
3.00 220, 10:0¢ 2,094E002 1783600 4,0%E-06  2.822E-08 1 S1ME-0R
4,00 220 10410 18136062 1, 500604 3.0706-08  2.5016-08 1.3426-08
S.00 0. 10:20 1 ABOEeCY 1, JA0E 04 3160606  2.152€-06 1. 154E-08
W00 10: 30 100800, 1. 108804 2.6"{% 1.050E-08 9.9250-09
1.0 220. 10140 f,o0iEe0s  1.012Ee00 008008  1.004E-08 0501600
1.00 220. 10150 L0 v 88356000 1.3736-0s 1. I%8E-00 7.501£ 09
LW 220, 11106 8. 0151800 T.T80E00) 1. 7408 -0e 1,201E-06 6. 408E-08
10.00 220. (ERT 12700001 6. $USE005 1.5526-06 1.0936-08 §.8030-0H
PROTECTIVE ACTION RECOMMENDATIONS
3 MR EVAC 2 MR SKEL 2 MR ENSD 7 WR SeEL o WA u. O b SMEL 0 wR [VAC 0 WE BeL
DIST ang GAmAA DOSE GAARma DOST INF Thr (D IWF Twe (G D18t ead  BAmm: DUSE iﬂn 805t N Ty £ N Twe L
LRy ek k) 8 ki RioOISER ke e lh Y]
0.60 20, A.071E402 &.184E00 29158400 ..eb 230, 10818003 1238005 a.'n-.r
1.00 230, 7.3098402 6, 055E00) d.alebell 1.00 2. 11298003 1,3526003 1. Refeid
2,00 230, 50088002 4 AU%E¥02 . AT0ECWA .00 220, B T48E40Y L OBIEe0T 4.597Re0M
.00 230, §,5070060 41068007 Z.Seafeld L0y 2. Toul8Ee0 B.3EMEe07 5. 503R00
.00 200, 1.0256407 3.2036¢02 1. 1e0Eed0 4.00 . '.202i‘.. §.5050+00 Gpldiet
$.00 209, 2.900€+07 Z,684E400 J.7156000 L0 b, 0756002 4. 338007 1.043E00H
6,00 I0. 24007 2, 2346007 2.138E+00 6.00 6, ML I Ty U A L S
1.60 220, 21286007 1.810E002 7.004Ee58 7.00 226, 7. 018007 LENMENNE 17600000
5.00 220, 1.BA9€e07 1. asdEe0] 17870+ 5.00 220, i RREe0Y G JIBEe02 2,200
.0 IN. 10306007 1, €eTEe0. | SUEeN .00 220. 1,9708+02 2.9348407 1. RE0E00
16.60 220, 10540000 1. 3096007 1. 1BMENM 10,00 220, 10366008 14170000 1, 5545034

000.0l.'....."'.l.'."..‘00l..!....l‘."l‘!llll"0!0IOOOOOOOO00'00000000000‘00!0000.000.000.00000000000000000000000000000000‘0!0

¢ EVALLRTE - EVACUATE - SALISBURY, NEWBUS QST NEMILE( '
o EVaCUATE - EVACURTE - o, NEWRURY, wEokmal, bt i1 '
v EVACLATE - EVACURTE - WEMTON, §. waMFI0N, LENSINGT '
v EVRCUATE - EVACURTE - N, ASABTON, WaMPTCH, weR3 10N AT '
v (veCualf - . EVeCUBTE - SEABADD) '
o OSKELIER - SALISBURY, NEWBRYPORT mEWRUE: SWELTER - BRENIOOCD, £, LIMGSTON, §7R .
O SHELTER - w, WEWRURY, MERG[MAD, AMESELAY WELTER - IETER TN L.S '
P OLIER - aTOn S, WA 0N, HENS|NEION TAELTER - BREEWAND, FORTSROUTA, BiE '
O SNELTER - n, WAPTON, WARFIOR, WARFICN il LR - e CastLd '
" SMELIER - Sieprcon SHELIER - WEW CASTLE '
.
0.'0'0000000'..0000'0'00"'0'!O00.0000000000000000QOIC00|000OOOOIOOOOOICll.l00000.000.000000IOOOOCOOOOQQOOOOOOIOQIQOIClCll!!!l'll
OMR L o vt SefL & eR EVEL 4 $wl, § % (VAL B8 SRy ! wEOEVAL B MR g
SIS AN GANAM DOSE GRAA (SE W Twr 30 W Ter UD BIST ANG  GAARS DCSE Gaema LOUE INF Twr [ v twr [
(R} lu.; (d) .h ¢ 3 Ml (M Ny (LA ;h ¥
Cab 3. LOBIENRY 1 ESUEeD! ASNIEeRl B.GETEe0 R T N )L eoee
106 130 LRl LSRREess 1 ASREe Dedideld 100 30, L1i8Eeed D.eedfedl 1 ABAEs0N T pibEe
300 20, LIABEA0D 1.ANIEe0) A MNTE 3ATHEeG S R 11 2t T O S KL IO N
V00 130, LOIWEeGT 1.23Mel] LSUMEeRt SRt 100 23u.  LOMEeE L.etife0s S.SulEett 130NN
o0 236 S.293e00 8 TBBE0T Aaidietd i MR 1T S Bt (Y S T O
§ 08 130 L0860 MM{eud s IUENe T UEEe 000 330, G.180e07 1.0MME0c B.IANEME 1LOTNEe
000 23, LAIen) 87016000 .ARR0eEA g 478 .00 130, LMol 0930007 4§, el
100 230, 103iEe0d LraEeld RNt LG{en .06 229 NANEY LaesEes? 1 Y T
000 130 2.3806e0d 4 SIEees 2.RIEeM 4l .00 1%, :A:sstooz b at80] 1.0 boaithe. 8
0.00 130, L.0000e; Vit Daian 1 00 20 1.00eRedd f.iedend | NS
10.00 230, 1.aMEe00 1928007 1.SSAEe0N 1 TSREe 16,60 150, L.eceleel S.1000002 ). DL
00.00000.0000.00.0.0!lOOOCOOOQOOOOOOOOCQQOOIOOQQlOlOObOQ.OIQCItl000000.0!000000.0000000000'000000'.000000000|00000!0000000.0.0000
o EVACURTE - S ISBURY, NEORURYFDRT, Cwhyh! EVACURTE - SACISHP, WEORRTIOAT, W ODGS ¢ '
o CVRCUATE - . MEWBUSY, ROREIPC, ARESELE EVRCURTE - v, WiwuRt, meBioal bagSh )
o EVACURTE - MEWTON, S, wamPtlw, 1 EWSINGION EvalUAIE - winlln, §. Wb 108, ) ENG NG 10N '
o CVACUAIE - v, “l"i IMNO‘ WePPI0N TS EVACUATE - & lL“Kl M"l WARF LN PR LS ‘
o EVACUATE - SEABRDD EVACUATE « SEARRIDN '
o SMELTER MI!lctb L PINESTON STRATHAN Cf LR - ”ll'lutl £, 000550, STRATMEA '
o SRELIER - fTER mssn- Nw 1008 SRELIEN « EIEIED, o lwsstin, wiwb[EL0s '
o SHELTER - GRECNLAND, FONTERTYTN, B G168 - BALEM AnD, BORTENCTR, BN '
o SfLIE - wiw CasILd SeL 108 - Wt Ca3TLE )
.
...0.’0!.l.i.!...l..ll...l”..l‘l.lICl.ll...ll'l0“00“ll.0ll‘!.‘..l.l..ll."!ll.!l."000llll0ll‘!l.‘l.ﬂ‘.t.ll!l\‘..lUlblllc...o

FIGURE 4.6.9

Lesson 6 - Plume Projection Output
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4.7 Lesson 7

Learning Objectives

1. Continue the analysis by replacing the latest projection with a
real time result.

2. Correct earlier data which vas fourd to be in error.
Scenario

At 0945 the stack monitor is reported to be as shown in Figure 4.7.1.
The wind speed and direction are as follows:

Lower &4 mph
Upper 7 mph

It 15 0946 and the EOF coordinator wants the necessary projuctions ang
analyses.

At 0950 you are advised that the 0915 met data was incorrect. Wind
direction at that time was from 20° (upper and lower), not 0°. The state
representatives want corrected doses.

Lesson

1. Provide a real-time a alysis for 0945. Enter 2, (Return).

2. Change time of analysis to 0945 on second screen to eliminate the
0945 projection.

3. Change the wind speed and direction and run the program.

4. The 0945 analysts has been eliminated and replaced with a real-time
0945 analysis.

-101-
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S. Assume persistence of met conditions and create a new 1000
projection with the latest radiological data.

6. Correct the met data for 0915 (exit by pushing (F10), and then
select "Continue Accident” on the first screen).

7. On Screen 2, change the time of analysis from 1015 to 0915 and make
the corrections to the met data and enter "RUN".

8. Note that each data entry screen (0930, 0945, 1000) is displayed in
sequence to allow you t> make any other necessary corrections.

9. The computer prints out a corrected set of off-site doses for the
last quarter-hour interval as well as an updated map.

10. Exit by pushing the (F10) key.

Summar y

In this lesson the 9:45 analysis was deleted by continuing the accident
and changing the time of analysis back to 0945. The new met data was entered
on Screen 4. The 0945 projection was deleted and replacsd with a real-time
result. A new 1000 projection was made assuming persistence of the 0945 met
conditions.

The scenario then proposed that after the new 1000 projection was made,
you were informed that the met data for 0915 was incorrect. The 0915 met data
was corrected by continuing th2 accident (time of analysis 1015) and editing
the second screen back to 0915. The corrected met data was then entered on
the fourth screen.

After exiting, each subsequent data entry screen was displayed in

sequence to allow other corrections to be made. The computer printed a
corrected set of off-site doses and a corrected plume plot.

-102-
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PLEASE ENTER DATE AND

UNMONITORED RELEASE
STEAM LINE
CONTAINMENT RELEASE
ANALYELS

LAST SCREEN
NEXT SCREEN

S913R/18.174

TIME OF SHUTLOWN AND DATE AND
MO/DA/YR MR § MN
wl/=)/=] =1t+=]
“1/=1/=1 “11=1
i Libat ¥ Lok =istel
10/25/87 Y145

FIGURE 4.7.2

Lesson 7 - Second Input Screen
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SHUTDOWN
ANALYS1S:

UPPER

DATE 10/23/87

DATE  10/23/87
MET

WIND SFEED

WIND DIRECTION

DELTA TEMPERATURE

FRECIPITATION

SOLAR RADIATIO

DATE SCREEN

5913R/18.

.

STACkK

LOCATYFE

Y

~ - -
IME 0%y
TIME REFY §-
nNATE
Ll M
7. I
e, VO
0,00
&

FIGURE 4.7.3

MF M
DEG FROM
DEG F

Lesson 7 - Fourth Input Screen

74
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RETPAC V4.0 «~ PLUME TRACKING AN DOSE A3SESSMENT PRQERAM 10:38 1l

DATE AND TIME OF AO/DA/YR wWRiwN AO/DA/TR WiiWN SEABROOK STATION
' . PLUME FPOSITION AT 09145
SHUTDOWN 10/23/8)  ¢9:00 RELEASE CONTINUING
STACK RELEASE 10723/87 05:0%

ANALYSLS 16/23/87 08115 10/23/67 09:48
_METEOROLOGY: (FROM 10/23/87 , 09:30 YO 10/23/87 , 09:495)
TOMER LEVEL mo SPEED WIND DIR (FROM) DELTA TEWPERATURE PRECIPITATION SOLAR RADIATION
(WPH) (W/S) DEG  SECTOR  DEG F/DW DEG C/100M STHE IN/LS KIN LANSLEY /RN

ELEVHED 1.0 13 W0, 11 0.0 0.0 £ .00 0.60
M 0/23/87 9 i ) / /B7 , 09:4%5)

LOCh = 3

FIELD TEAR DOSE RATE  2.0000€+02 mR/k}

FIELD TEAM BROSS [OCINE  0.0000E+00 oli/CC

FIELD TEAR LOCATION 1.6 MILES SR

STACK CONCENTRATICN 3,0000€+00 oCi/CC  STADK RELEASE RaTE JSwvErl8 w01 SEC FLOW RRTE 1. S000ES0E covsee
1S0T0PICS USED I CALCULATION

_S1TE BOUNDARY INFORMATION AT 09:45 ELEVATED RELEASE

1000 m RADILS EAL LIMIY - BENERAL
TOTAL ACCURULATED GAmmA [OSE |, gekel: af TOTAL ACCUMGLATED THYRQID 0OSE  7,%38451 6
10TAL CURIES RELEASED  2.12€+08 L TOTAL CURIES 1001NE FitﬂSiD 7.0088 G
' BO0Y DOSE RATE INFOEMATION INEANT TwYRQ(D 008 .‘H INFCRmAT K
PLUNE DIST ANS L & Th REL PA'S 150 TELb weh Wi isv
N A BEe (ﬂlll) (oR/ne) AL (Glaises) VSt (RN (kiney Al tuladeecs (5K
0 0.6 200, 3.03!002 2.086+02 0.9 1.2eEe%h 1058402 . 0.2 3.90Ee08 Y o 40E-08 2.01E-08

_PLUME POINT INFORMATION AT 09:45 ELEVATED RELEASE PLUME NO. 1

£ RATE INFORNLT

. A
REICN FRCIORS

PLURE DIST AN TEAD Lo 3

LI 1 (BR/Ar)  (oR/Dr) W) «Li/see) ..E oL TT MR AT
¢ 352, 7.1“001 GO0 12 L3N ) - 103 v 8300 2.BeE-08
3 L. !!002 1036002 1.0 T.80Ee0) 0.0 2.6 1 CRIE-0h 2.95E-0e
i 1.7 200, 0% 038402 0.7 1.288¢08 . 0.5 J.9tEe08 v g A1E-00 D 45800
| 0.1 240, 2.908002 1728402 0.5 10808 O.Mdl - 0.0 3.806e0% v S.43E-00 0.008-C)

FIGURE 4.7.4

Lesson 7 - 9:45 Plyme Position Qutput
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MTPAC VA0 =« PLURE TRACHING &AD TOSE AEBERSS{NT FROCAIN ETMOA SR L E

ELEVATED RELEASE PLUME FROJECTION FROM §:30
STRAIGHT LINE PLUME PROJECTION IN! QRMATION
DIST AN: ARR|VAL 1IN Ganas LR, W ey R FARAL  1/G SAPLEYED LG LERCEITION
(R]) (DER) (W) FLEELE ko RR) SEC/mnT SETMR D A
0.60 2. )8 JOISER0T  L.adREe02 ..or:{-o. TOLIE-08 L.edE-10
1,00 40, 05:30 LUAED 470060 0. 52800a T ARNESLT UL pBAEOS
0 200, "o 2.003{-02 n.%m S.5%00-00  2.0708-00 1.50eK-0
L0 200, 09158 19766000 1, O ¢.§m-u 2500806 1.9736-00
. 1004 1501682 13936000 33030 L.30eE-de 1. 38uE-08
00 0, 10113 12736007 1. 1908000 3. 8E-0s I E T 1S
§.00 0, 19: 2 LOMTEM2 1 O21E4 TaTE0r  LoplE0e LollEelE
1.0 ;ao. 10: 30 S, 108001 B 80BET 1,948¢- (s LI 250600
.0 0, 10139 1.0kl T, 0738000 L ST I | S N S
LM W, 100 1.6008¢0, b M4 eLd ARy L BeTEey kL eflEe0R
10.00 240, 10:%6 50026001 59708000 [P 54 €871 LN T LSRR Y ST
PROTECTIVE ACTION RECOMMEMNDATIONS
2 MR Eval 2 MR SMEL 7 MR TVAL 2 XA Sall AMREval 4 wB EWEL 4 NS [0 & %R SHL
DIST AW GAMAA [OST BAMAA COSE IwF Twy O M TH: (5 DIST Gx3  GaMAl 0238 Gammd IUEE IW Ter C0 INF Te (3
Al 108 L8k ok %) 1] ) CUEs) L e 4 )
.40 200, S.0886000 S AB2E400 3. 298000 1 ATES0E 0.0 245, . 5900 00 1092608 .3 .13
1.00 240, S ABRE000 S OA0E07 0. ALBEeU: .UOTELD 1,08 40, 1L AsEebs Ll LeBENN] ), 145504
.80 . 2040007 44838420 3 1218004 Q2.C41Es A .80 240. 1YIBEur T teefed) o, S.btked
300 200, 3.USBEe07 3.5e3e02 N.i7efe04 2.CR0E00 3.00 . 5.0l 1.0G8EeC0 . R L)
GO0 240, 31220407 Z.8308460 2.787€+04 2.05080 0 00 200, G21%Eed SoaadEely 4.3 LENTH
.00 240, 5070000 2.2928007 2.3BAEeCH 1, JREESA S0 . 0L t? N T TR0
.00 200, 0306000 1.8208402 2.001E004 (. LHIE004 600 0.0 3.303keey DEMIEAND .1 P 2 H (0|
1.90 246, 10266007 1 038007 1. Ta2Ee04 1 I2NE04 1. 24 PR ¥ LS 11 TR PR
.00 240, 15008007 1,4290+07 1.83%6000 1 1518000 §.00 40, L A50T S REEEe(D G PR LI
.00 240, 10006002 1. 2008000 1. 3AREA04 1 R1TE000 L0 . LAY . Suie? ) 4. stibvid
4. 40, Lo260E0Y 11280007 1. 1958e04 B, %0eE00) 19. N, 19500000 2.00TEelY 1 GRAReN 20970404
HNMH".ONNOHOHNH“NNHNONONNHHHH"0"NHHNNIHN"MOOHNNNNOHNQNNOONOIMHNOQONH.NNOHHH
¢ EvRCURTE EVACURTE « SALTERLSY, NERBURYVECRT, b NiWRJRY .
¢ EVRIUATE EVACUATE - MERRINT ASESA 6y, Miniin '
o PRl EVACUATE « &, wavpI0N, oEwdinatin £, 0 IN35'0N '
v EvaCuatt - EVACURTE - N, BERBIIN, mali 10N, mali 0N FéLLS '
¢ Evaluatf - EVACUATE » SESB400 '
0 SWELTER - SALISRURY, WEWRURYPCRD . miwklk SHELTER o wEwguky, BRENTOOCD, fTRATHAN '
o SMELIER - MERRIMAC, ARESRURY, REWICN SHELTER - CREVER, o lwed'in, NI 10LLS '
R N N L O GfLER - EREEN BN, TORTIAOUTR, R0 '
NILTER - N WARPTON, WAAPTOM, AW ION Fh. DLTER - WEw CRSILE '
o SMELTER -« SEARROD SHALTER - wEw (RS0 ‘
‘ '
Hl““‘."."'!‘."lMHHI“HOINMOONNOOHNHNNHlH‘lIHHHMNCNQHOOMMNNNHNHNONCQHHHHOMOONHHOHOO
o MR EVAL o wh SkiL g WB [VB[ 8 R EDy Bowh fval B oeb Seiy B b (VR B e B
BIST ANE  GAMRA DOLE Eammd QUL IMF ey 1D W fwr 0D DIS' ONB  GAMRR D350 baMmd (oSE 1w T 02 IWF mr )
i B k) ok, ) k) ) (e s R hi »
0.00 0. 9.5080400 1. a3NE003 S.T1RECY S.0NT00NT 0.40 40, .00 402 2. 1056000 S 218802 1.230000)
1.60 W 1.005€¢0) 1.752€903 1. GaAEe0d 2 ahi(el0 100 24, 1 CO%Ee0) S.iefe0) 1 GedEadd D SU0feNd
5. 00 248, 10100002 1. 00%E0) A a200e04 B 00 o In. 00000 L7000 G ei0Ee0 1 100008
.00 240, 8. 2010007 1. 04%E00) S.008E000 B 114N 1.0 180, 6. 200000 1 A2SE00) L.008ke0d 1L 101ELY
.00 200, 80150007 0.0308007 4. 208E00 7 gadieid .0 240 015000 12800 4 20REe0t L0 eLS
.00 240, JAESEeCY . 07200 L A2UEeNE o L. G0 Lot 28, S 4556000 . iiMe0d T.0GIEe0t B.92%000
8,00 20, AR S.741E00 313000 S 4ilied b0, 10020007 70810002 NICIEe04 T A%
1,00 W, 20020000 40096400 7.56%E000 4 BUA 0 AL D PR Y L T O Y R | L I T YO
‘.w 200, ANE02 2WTE0Y 210304 420000 000 Y LT TR U e U e O
00 0, 1030000 37006007 1 7706000 3700000 5 e 10030600 L.0006000 1. 7700000 S 0TEE04
10,00 240, 1. 950€007 3. 310002 ). ARAEeCH 3 08300 0.0 0. 1LASCEe0] L ARAEe0] ) MRl T
OINHNO"OHHNMNNNNNNN"NNNHNlNNHHHHQNNMOHIHOHHNNHHHNHOHNNNIHHNHNNOHHNHNNOl|
¢ EVALUSTE - SALISBUKY, NEWRURYPORT w. NEwE# SVRCURTE o CALILELEY, impserlal B RiwbYY '
o EVACORTE ~ MERRIMGC, AMESBURY, WEniOw EVeluklt - -mmcl EMiShuRr, wERi0W '
o Evacoatt - 5. wamide, rinsindion, (. tINESD (VBCUATE « §. wa®iliw, m=:mux €. 1INE310w '
CEVACURTE - B, WAMPTON, WAMPTON, WAMPION ia.6 EVRTLATE « N, WENTON, woMR 10N, Wa®ZIOM FRLLS '
o EVALUATE - SEaBROOL fvacedti - SEABRDD '
o SWELTER - wEwhyky, BRENTOO00, STRATMEM CSMELTER o« NERRLRY, BRINTILE, STadTeAR '
o SMELIER - ERETER, rimeSTON, mief LS INCLUES < EENER, dINIII0N, NENTIELES '
o SELTER - ehbcw dag, PORTSROL K, R SWELTER - ChEENAns, §oaTiRaTe, Rk '
o SMLTER - niw Casict P - Nw LNt '
] )
NHNNHNMOMMONHNNONHHNnunuuuonlncnunnnlouuuunnnnnnuclnnnonnunununununulnu

FIGURE 4.7.5

Lesson 7 - 9:45 Plume Projection Qutput
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STRL

SHUTDOWN: DATE 10/23/87 TIME (R F A RIW
ANALYSIS: DATE 10/23/87 TIME 1Ot 00
FIELD TEAM DOSE RATE =]« 00 MR 7/ HR
FIELD TEAM LOCATION 1,00 MILE
GROSS I10DINE =1, 000E+Q0 uCi1/7CC
STAC aTACk CC ENTF 0 C
STA REL -
ISOTOF1IC N N
MCN] TORE T ~ "
NATE ME T

5913R/18.174



SHUTDOWN:
ANALYSIS:

UPPER @

PRECIFITAT

SOLAR RADI

S913R/18.174

DATE 10/27/87 TIME w910
DATE  10/23/87 TIME 10100
MET DATA

WIND SPEED 2,00
WIND DIRECTION 60, OO
DELTA TEMPERATURE 0. 00
1ON
,‘.,'X "IN -

LES - '
3!’?4:’

AL t
FIGURE 7.8

MFM

DEG FROM

DEG F

INCH TR KR
MY
- RELEREE STOFFED
- RELEARSE CONTIN

™

Lesson 7 - Fourth Input Screen for Projection
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RETPAC VA0 -- PLUNE TRACK NS AND [OSE ASSESSMENT PROGRAM 1023/87 11

DATE AND TIME OF:  RO/DA/YR  WE:AN RO/LA/YE i RN SEABROOK STATION
- PLUME POSITION AT 10:00
10/23/87 9:00 RELEASE CONTINUING
TACK RELEASE 10/23/87  09:05
AMALYS(S 10/23/8) O9:1% 10723187 10200
METEOROLOGY: (FROM 10/23/87 , 09345 TO 10/23/87 , 10300)
TONER LEVEL mo SPEED wIND DIR (FROW) DELTA TEMPERATURE FRECIPITATION SOLAR RADIATION
) (W/8)  DES  SECTOR  SER F/OM DES C/100M SMaB IN/LS AIN Ll!oL£VIlll
CLEVATED 7.0 313 ae ENE 0.0 0.0 £ 0.00 o.o:
(FROM 10/23/87 9:45 T /22/87 ., 10:00)
LOCh = 3
STACK CONCENTRATION €. 00008e00 wCi/CC  STAD) RELEASE RATE  S.20008e08 yCi/SEC FLOW BATE  1.30LOE+%8 cc/vee
180T0P1C3 m:axu.acuancu
SITE BOUNDARY INFORMATION AT 10:00 ELEVATED RELEASE
1000 M RADIUS EAL L1M7 - BENERAL
TOTAL ACCURULATED BARMA DOSE  ©.8%E+0) of TOTAL ACCUMULATED TWYROLD DOSE  1.31E+¢2 B
TOTAL CURIRS RELEASED  3.73Ee05 G TOTAL CURIES TODINE RELEASED 1.178+07 G
LI [NEANT TWYE £ BSTE INFORMATION l“%ﬁ;ﬁgl FACTOR:
'Lkﬂ &15? Y 9 Vi i ' 1114 | - v i
L LI 1 (oR/he)  (aRine) W) ulr/sez: LBE (Rihr) (Rine) Al tulireee V3E [g/M08]) \UIH}» VLU
0 0.h 200, J.93Ee02 2.0%002 0.5 1L78EeCE 2,206007 . 0.2 5.208s0% v e ABE-0b 7.8)E-CB  1.8)E-10

PLUME POINT INFORMATION AT 10:00 ELEVATED RELEASE PLUME NO, 1

£ R&E |

NFANT THvR POSE RATE INF 1108 elg ! i E Npgl
'lm NS: M ‘ W ‘e 4§ - 13 1Sy 44 ou.
L P 1 (MR/N ) (eR/hel W oLiiser U3 (Ribe) Rihr) Rl (wli/em) VS (R/MN0D)  (a/Mea])  (|/man,
H 55227. 5.13001 LB e 3N 4 RE0] 1.9 1 30Be0% v 3. 28606 2,2:E-06 1.356-08
¢ LM 1.0 02 S SR 9. 71603 . 1.3 2.6080% v 339608 2.00E-06 ). MAE-03
3 LS. 1 BBE02 LATEeOT 1.1 1.20Ee08 1oa1Es 00 1.0 3.90Eeh v A, 026-08 2.558-08 1, 808-08
2 13 ?‘0- 3818002 S BT 07 75608 1. 926404 . 0.9 S.20840% v S.96E-00 2.27E-06 1. 03508
I {1 3296400 2.22007 0.5 129008 0.00€-01 0.0 S.2060% 1 S A3E-06 0.008-01 ©,006-01

FIGURE 4.7.9

Lesson 7 - 10:00 Plume Position Qutput
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RETPAC VA, 0 <« PLUSE TRACYINE AnD DCSE ASSESSMENT FROSAAA {071 AT L]

ELEVATED RELEASE PLUME FROJECTION FROM 9§;4%
B HT i N FORMAT N
BIST ANE ARRIVAL TIRC GammA DB, [N TwY U GANML 1/§ DUPLETED 1/ SEPOSITION
(A1) (DE6) (R mN) o (R/MR) (SEC/Meel)  ISEC/ MY (yimee?
0.0 248, 0% 30316002 2.199€002 O BE-08  LALIESCE 1L eME10
100 0. oS 4,2036002 5. 3058403 926800 T WBNE-0T A MBAE-GS
§.09 4. 19:02 3. 3018400 s.ﬂllo\‘ol S.8%4E-00  2.4706~08 l.gtbl-él
0. 101 25046000 21186000 0105000 1514608 1.873E-04
L0 e 10:19 .00 l.p&wt %.m&-h 2.206E+06 1.3000-C8
.00 10122 Is W02 1,589 J18E-08 PLOBRME-08 | 181E-03
00 0 19538 I R U T 2000006 La1%E-0h 101163
1.8 20, 10: 49 1 IR3E00Y 1L 104604 1,049E-08 1. 094E-08 §.7056-08
.00 240, 10054 10296002 1, 0238004 1695808 L2ME-08 7. 8018-00
.00 0, 11:62 §.0880001 B.593E002 LARE-s 1. 087E-08 o.0BlE-GH
19.00 180, 1y B.0876e01 7.9208403 1. 3336-C8 S MRIE-07 S.921E-09
PROTECTIVE ACTION RECOMMENDATIONS
MR EVAD D R SMTL 7 MR Eval D MR SWEL oW EVAL € #R SREL 4 WA EVAD 4 WA e
DIST ANE SArsA LOSE BAmm D05 v Twr O xl: ey (D DIST NS CARpA 0OSE Gamms D038 INT Yo [ INF 'er |
() (BE6) e e s ¥ (R (L8 ok e ) i
0.80 248, 1RIEe02 2.L77E402 4.39SEeLY  J.399802 0.8 210, FoedlEe0d L MISEN0S  DLSITEN0T DL e88K
1,60 200, B A0OEe0D 7. 56007 1, 780Ee00 S 4SBEW! 1.00 400, 1000003 1.RI3E400 23106000 2.700feld
3.00 28, O TUIEET 4. 0870002 4 181EeC0 31210004 .00 240, 1. 083800 l.§i!i°€.—2 boeESEeut T 750000
.00 200, SAEe0T  Calefeld 4. 2350000 To1Tekud ol 345, Il PR ] L O B N B
4.00 2400, LR A (. Joatibed? L706E6000 2.0878004 00 4. S.010E007 1. BEe02 b u7efeM LD
.00 240, 3.3006007 2.9206+05 3. 178000 7. 304fe00 .60 200 SIABE007 S.8030007 € SREEALA & falieln
6,00 200, 2.'0‘!00‘ SABBEA0T 2. 121004 2041800 .00 W0 CUE02 ATEEe00  LLSI3Iet 008000
1.00 244, S 3058000 2.1090000 2. 248(e00 1 JalEe0M .00 M. 3048000 0800, TIEC0d AL 11N
§.00 240, 20570007 1 8826007 2.040EeCH 1. 9358004 §.00 . % IM'»Z o 1006007 30008000 . SHIESN
.00 20, LOBLAESY 1. 4326000 1.708Ee00 |, JAREA04 §.00 240, LMIGE00Y 12088607 2.583Eed Y 10000 0M
10.00 240, LoITE0T 1. 05eE002 1.SWAEe0H |, 1958000 10.60 40, 2210(-.‘ UL CITREt L0880
LR R R R R R R
¢ EVACUA'E - EVACURTE » SALISBURY, NEWBUR(FCRT W, ANIaBUA¢ '
¢ EvRluR'E - EVACUS '€ « MERRIMAC AMESEUS: wiglln '
* EVRCUATE - ' EVACUSTE - . NAmPION, 1ERBINEIEN. ©, 01853 10K '
o fvatiate - Evalus £« w, umg. Wb T, RARETON FALLS '
* EVACLA'E - EMlUATE ~ a8 \
OS LTER - SALIShURY, wiwBusviOR! . wiwpJiy SHELTER uum BENTE00D, s'u'nu '
LIER -mtvuc TUSTIT m'a- SHELTER  « EIETER. kIwGSI0N, wEwE 105 '
'L - . WARPTON. FEnSiwiiOn, €. 1iwESTON SELIEN - eatimdad, PORTSAOLTH, Bf '
" SaELTER - - NN TON, wAR:TCN, dmc-u SHELIER - niw Castd N
: SHELTER  ~ SCaMRO0t SMELTER « wEw CASTLE '
L
R oo
OO Eval & »% SHEL & WP Eal 4 wR WL §wh Eval & W SWEL B vo TVRD 8 »R S\
DIST AW  GAMMA DOSE GammA DISE (N Wy £ WP Twr () DIST GAD  GAMAA DOSE GanmA DOSE W i LU Iwb Twr 33
LIRT 1% W n. 3 §) TR W (oh) N &
.00 4. 1326000 21.#43 T.800640) 1, 2108003 .00 200, 1L32E0)  2.8316003 ?...7(002 LI
1,00 300, LAO2Ee0. T.I700e01 . 11tEetd 3. 4a8Ee00 100 240,  LAOTEe0) 100000} 2.1108¢04 €.779( 00
3.00 500. 1ORIEA0) 1 8200003 &, 0800000 ), 100Ee0t .00 0. OR300 20078000 . 0020¢%0 1, 8800008
5,00 200, WAL 1 BRNEA0D 2. 207Ee00 1 0aNEet 3,00 260, BIDMer L EMEe0T Yoo tEeds )43
L0 M, S AAEA0T 10000l G 000Ee00 1. G226 008 .00 . obltEesd 1 0%eE00: 4.CTeEeCt |,
$.00 240, SOABE00T  R.SURTA0] 4 QUBEe04 B TA2e0 $.00 M0 CPRBEen) | 1BRLDY A SEENOC ).
6,00 240, LT L ST PN T T N T 11 | 00 00 RO R T BN T
1.00 2. §.NS!052 I DI aE R L T8 W L LT 1.60 W 002 05100000 32186000 )
§.00 200, SI03000Y S SS%Ee07 D.08Me00 G.al2ent .06 L. 51038050 74006007 C.tiskend 1,
.00 200, LAISEOGY L RR0E0] 2 5830000 4 data it 9.00 240, TMMNT 08007 200Nt )
10,00 8. LT 20000 2178000 4380 10,00 22, LAWY S BI2E02 21796004 8.8
00.0.00.0"‘000"0“0000OOOOOHHQOOOOOOONNHQN"“"0000"Hl..b".."..'b..'..'."HQOOOQQOHODOIQOQHH'HOOQMMQNH"N
¢ EVACURTE « SAISOUR Y MEWRB P08, u, wiwhuny EVACUATE - SOLISOURT, Misp biS0AT, w. Madukt '
vEvRCuaTE - ININ‘ ARE3H .5 mm EVACUSTE - MERRIMAC AmEShUr, WEa!0A '
v EVACUATE - §. wamite, winiivdion, ¢, EINGET O GvaCuall - §. wamsthw i iniindon, €. rineston '
v EvACue 'i . l WA ION WA Om nll!Ytu FoLd CVACURTE « M. WRRPICN. wa®hin, wids ih 6,05 '
¢ EVACUATE - SEABRDGL EvaCUR!( - SERMOCDM '
¢ SMELTER - mEORAT, Bin'e0D, STRaTnan SHELTER - wEmbgbY, BFENTAOLD, §TRaTman '
¢ SRELTER - EIETER, b1msiiom. aiof gL 03 SMELIER - CLETER, YIMG3T0N, wiwil§.23 '
o SMELIER - BPEEw NG LR L STREI 1 SMELTER - BRECMANG, S[atteayia, BV s
v oL tER - e Chind SR - wie Casiid !
' '
HNOHUNHOOOOONOHH'HHHHl”nMlnuHllH0lMHHHIHHNNHHHNHﬂllllnun|unn.unINNI-INHH“'NNHI

FIGURE 4.7.10

Lesson 7 - 10:00 Plyme Projection Qutput
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PLEASE ENTER DATE AND TIME OF Sw=HUTDOWH A&ND DATE AND TIME OF RELEASE

MO/DA/ YA MK M
UNMONITORED RELEASE -{/=1/=] -li=1
STEAM LINE -1/=1/=1 ~it=}
CONTAINMENT RELEASE -1/=1/=1 -ii=1
ANALYSIS 10/23/87 093 1S

LAST SCREEN
NEXT SCREEN

FIGURE 4.7.12

Lesson 7 - Second Input Screen for Error Correction
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o

SHU I VUWN! 'eilE W/ et
ANALYSIS: OATE 10/23/87 i M= ¥1
FIELD TEAM DOSE RAIE -1, 00 7
FIELD TEAM LOCATION 1,00  MILE
GROSS I0DINE -1 . QLICE #.M wlad LG
STACH = TACH C. -t - ula C:-
STACH RELEAS B Ci/SEC
ISOTOFICS N
MONITOREL ] 1 i ~-MON THY /2 ~GAl
MET ¢ FROMF

FIGURE 4.7.13

Lesson 7 - Third Input Screen for 9:15
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DML LULUWING Lk
ANALYSIS: DATE
STARCH

DATE SCREEN

S913R/18.174

Lz aoits | e

.0/:3187 T 1M 3 1
FIELD TEAM DOSE RATE 1,0
FIELD TEAM LOCATION i 0
GROSS I0ODINE -1, QUOE«OO
STACK. CONCENTRATION s k4

STACH RELEASE RAT
[SOTOFICS
MONITORED VS 1€

MET SCREE

zw

FIGURE 4.7.15%

Lesson 7 - Third Input Screen for 9
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SHUTDOWN: DATE 10/25787 TIME L0

ANALYSIS: DATE 10723787 TIME 09 20
MEY DATA
UPFER : WIND SFEED &, 00 MF
WIND DIRECTION 40, VO DEG FRQOM
DELTA TEMPERATURE Q.00 DEG F
FRECIFITATION : e DO INCH/0TR MR
SOLAR RADIATION 13 Q.59 LY/MIN
RELEASE CONDITION
- RELERSE STOFFEL
RELEASE CONT I
LOCATYFE o 1 OF
DATE ZCREE RAD SCREEN RUN FROM

FICGURE 4.7 .16

Lesson 7 - Fourth Input Screen for 9:30
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. SHUTDOWN: DATE 1O0/203787 TIME O S TRl
ANALYS1S: DATE 10/23/87 TIME OS:dl
FIELD TEAM DOSE RATE el TG IATRT MR / Mk
FIELD TEAM LOCATION 1. 60 MILE

GROSS I10DINE Q, OOOE =011 uCi 70

STAL STACH. CONCENTRATION VOE » w1

STARCH RELEASE RATE Y EeLE ol EX

ISCTOFICS N . "

MONITORED vS 13aTOFICS | ~MUN/ 1 =THY /T =GAM
DATE SCLREEN MET SCREEN FROMFT

FIGURE 4.7.17

. Lesson 7 - Third Input Screen for 9:45
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. SHMUTDOWN: DAYE  10/23/87 TIME (%9100 S1ACH
ANALYSIS: DATE {O/235/87 T IME 1O OO

FIELD TEAM DOSE RATE -1, 00 MK / HR

FIELD TEAM LOCATION -1.00 MILE

GROSS I10DINE -1, 000E=QU wCi ZCC
STACH : STACE CONCENTRAT!ION 4, U00E D wCi 7CC

STYACK. RELEASE RATE S QUDE-LB uCi 7SEC

ISOTOPICS N Y / N

MONITORED VS ISOTOF.ICS 1 O=MON/1~THY, 2~GAM
DATE SCREEN MET SCREEN FPROMET

FICGURE 4.7.19

. Lesson 7 - Third Input Screen for 10:00
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METPAC V4,0 -~ PLURE TRACKING AN [DSE RSSESSMENT PROGRAM 16/22/8) 1658

Tev

DALE AND TINE OF: /DAJYR MR AN RO/DAIYE ke SEABROOK STATION
- - PLUME POSITION AT 10100
SHUT 00NN 10/23/87 05104 RELEASE CONTINUING
STACK RELEASE 10/23/87 €9:08 .
ANALYSES 10/23/87 09:1% 102387 1ude
NETEOROLOGY: (FROM 10/23/87 , 09:45 10 10/23/87 , 10:100)
TOMER LEVEL WIND SPEED WIND DIR (FROQW) BELTA TEMPERATURE PRECIPITATION SOLAR RADIATION
(WN) (N/S)  DES smoa 066 F/Dw DEG C/100m STAD LR LANBLEY/NIN
ELEVATED 7.0 3.3 W, 11 0.0 0.0 £ 0.0 0.60
_RADIOLOGICAL: (FROM 10/23/ 9 ' 2 10100)

LOCA = 3
STACK CONCENTRATION 4.00008+00 ¢Ci/0C  STALN RELEASE RATE  S.20008+08 oCi/SEC FLOW RATE |, JOQ0E«08 cc/sme
1S0TOPICS USED n CALCULATION

SITE BOUNDARY INFORMATION AT 10:00 ELEVATED RELEASE
1000 N RADIVS EAL LIMIT « BENERA,
TOTAL ACCURMULATED GAmma DOSE  7.858¢ ] of TetaL AlCumy LATED TWYROID OOSE  1.216802 0
TOTAL CURIES RELEASED 1.73EsS Oy 10T CukitS [DDINE RELEASED 1.176+07 0y
L zmm'"u [NEANT THVROID RATE [NF 110n |SPERSION FACTIRS
PLURE DIST AN

. {38 14199 . Va. .Y
L P 11 (WR/Nr)  (aR/nr) *umwﬂi (R/Nr) (R/he) L (utnlmiust (/M0 (a/MeRd)  (Limael

amsan wmas sme SRR ERENEE SEBEEIE NS ST AREEERERT AEE  AESAAEEEN SEEANSIEE SREES SESesstAs see CadsEanss BABsBAARE AEsenscenn

0 0.6 260,  LAMNI 24500 0.8 LIVEASE 020600 - 0.2 S.20000 T 6.406-0s D016~ D.edieid

PLUME POINT INFORMATION AT 10:00 ELEVATED RELEASE PLUME NO, 1

INSDERLT 10N INEANY THYRAD ?ﬁ? m! Immaugu gggmm u:riog

PUFE NST .‘ ) j vl . 13V ¢ ’ . o4 IUN
LI P 1 ] toh/hr)  (OR/NM I R Diisees S (R/br) (Bihe) A (wCiveee) USE (/MeeY)  (e/MY) (R,
S S42%. S0 Y4kt 1o LN 4aREe0 . 1.9 1.308e08 ¥ 320806 2.22-046 1.3%¢-06
LI TR 1086002 7.108e8) 1t 7 sdfel §. 71603 - 1.3 2.00600% v 3,800 2.310-06 1. 0ag-i
b 3.4 40, 1006402 1.278e00 ! s e LoalEs0t 1.0 3,808 v GLGIE-08 3. 5%-00 1808~
? 1.7 360, S OME002 2. 0BT L7 [ TSEeE 1,926 +04 0.9 S.20Ee0% v SheE-00 2.276-06 1 028-L8
) 0.1 240, .29002 2.23400 0.5 1.7%gek 0. 0001 0.0 S.20Ee00 ¥ SASE-08 00001 CL00E-0

FIGURE 4.7.2]

Lesson 7 - Corrected Plume Position Qutput
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4.8 Lesson 8

Learning Objectives

1. Use the 1ight pen to retrieve doses from each plume segment at a
given plume point when the plume blows back on itself.

2. Review the procedure for summing dose when there are ground leve)
releases (e.g. steam line, unmonitored, or containment leak) a;
well as a stack release.

Scenario
At 1002 you are informeg that the stack is as shown in Figure 4.8.1.

The 1000 met data shows the upper and lower winds are now coming from 240°.

Lesson

1. Select the Eliminate Last 1/4 Hour option to eliminate the 1000
projection.

2. Change the stack monitor reading as shown in Figure 4.8.1 (the 0945
reading).

3. Change the wind directions to 240°.

4. Note that the map shows the plume has blown back on itself. Doses
must be retrieved at the given plume point via the light pen.

5. See location "X" on plume plot. Press F8, Light Pen. Press the

11ght pen to the corresponding portion of the screen and note the
dose reported.
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SHUTDOu"‘l:
ANALYSLIS:

r

DATE

174

W

10 =o/787 114¢ v
10/723/8 T IME 10
FIELD TE&M LQOs¢ RaT1E
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GROSS 10D INE

-1, MK /N
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SHUTODCWN: DATE 10/23/87 T
ANALYSIS: DATE 10/23/87 Tl
MET
UFFER 1 WIND SFEED
WIND DIRECTION
DELTA TEMPERATURE
FPRECIFITATION
SOLAR RADIATION
RELEA

Ly

= R

-

LOCATYFE

DATE

A
e
m

o
'8

ME

DARTHA

FIGURE 4.8

’ Lesson 8 - Fourth Input Screen

240, 00

Q, 00
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METPAC VA0 == PLUME TRACKING AND DOSE ASSESSAENT PROGRAN 1072387 15:08

DATE AND TIRE OF:  WO/DA/YR Miimw MD/ba/vE  wEmw SEABROOK STATION
REUDE FOS TION AT 10400
i bon 10/23/8) 09:00 RELEASE CONTINUING
TACL RELEASE 10/2387 09:08
[N 23R 081S 1L 1w
~NETEQORQOLOGY: _(FROM 10/23/87 , 09345 TO 10/23/87 , 10300)
TONER LEVEL WIND SPEED WING DIk (FROW DELTA TENPERSTURE PRECIPITATION SOLAR RADIATION
(W) (/6) DES  SECTOR  DCG F/DN OGS C/ICOM STAR WIS MIN LANRLET/AIN
GEATED 7.0 3.3 200, wa 0.0 0.0 i 0.00 0.8
1 (FROM 10/23/87 , 09:45 T0Q 10/23/87 , 10300)

k csucmimou 4. 0000E+00 oli/C0  STADL RECEASE RATE 5, 2000€+08 oCi/SEC FLOW BRTE 1 30OCE008 coisee
1S0TOPICS USES N CALCULATION

_SI1TE BOUNDARY INFORMATION AT 10300 ELEVATED RELEASE
1000 K RADIUS Ef. LINGT - c(l!‘n

TOTAL ACCURULATED BAMRA DOSE  1.a%« ] of 10TAL ACCUMGLATED TWYRGID 0OSE L. J1Esd &
1074 CURIES RELEASED 3. 136005 G TOTAL SURTES ICDINE RECERSED 1.178407 L

INFANT TRYROIL DOST RA'E INZQRea'I0
PLURE DIST ANS R : 3 f 1% R oRE M v
Noon 'EE (BN} (RNl B (glyiees .EE Roae) Rine 8 fula/sec USE
¢ 0.4 W 3938002 L3407 0.8 1. 7980 i 1. 208402 » 0.9 S.008e07 ¥ 5. li!no PO 11 S5 Y S S
PLUME POIN m ORMATION AT 10:00 ELE!ATEQ aggg SE Pj._y_ﬂ_ﬁ NO, 1
& FRITiRS
'Lll “5" INS . ! . N R AT TR
LI - RN M/m L} n ) '\.SE MY (S /RNY  (1/ReND,
s 3l S 136401 :.h(o:‘ ¢ 2‘&- 4 oRE0) 1.9 LEwY ¥ SoobE-0e 2.3M06 13N
‘ 1.9 228 1.006002 7.108¢01 1 € 7,44k, §. 716003 1.3 S.48E%0 7 coottelt 3. 30606 1 0aE-00
: 0,034 193802 1. 30602 [ Y O 1 BYE e ¢ L.SCEe0% v L6t 2.938-00 ).03(-8
F SR LMENT 07 1058 1,826 04 6.9 S.okedY v et L:'E-G. 1. 42808
] 0.1 o002 2.208402 S L% 08 6. 06-01 0.0 $.3%8«8 v S 03E-00 0.008-00 C.008-%
FIGURE 4 8.4

Lesson 8 - Plyme Position Output
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Lesson 8 - Plyme Projection Qutput
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4.9 Lesson 9

garnin ectiv
Terminate the release and track the detached plume.

§;,nar19

The TSC reports to the EOF that the release from the plant terminated
at 1010. The 1015 met data shows the winds have shifted around again to
60°. At 1030 there has been no change in the met data (1.e., 1018 stil)
applies). Track the plume.

Lesson
1. Produce a 1015 plot of the plume. Since there 1s a segment being
emitted from 1000 to 1010, the release should not be terminated at
this time.

¢. The release 1s assumed to terminate just after 1015,

3. Use the continue accident option tc produce a 1030 amalysis. Go to
the met screen

4. Set the cursor on stack release status and change the “1" to a "O"
to indicate the termination of the release.

S. Note: The stack monitor reading does not have to be set to zero.
6. The map now shows a detached plume. The program wil) display the

plume Tocation out %o the 10-mile radius from the plant. However,
calculations will continue to be nerformed out to 20 miles.

-138.
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Summary

Termination of the release was demonstrated in this lesson. In the
scenario the release did not stop until 1010. Therefoure, radicactive material
was emitted for 10 minutes in the 1000-1015 met data interval. 3irce the
plume was still dispersing, the release was not terminated in METPAL unti! the
1015-1030 interval, when the detached plume wat: foliowed.

However, if the release had been terminated a* 1001 for example, it
might have been appropriate to terminate the release in the 1009-1015
interval. A general rule cannot be given as there are many variaties. Ffor
example, a stack monitor reading of a few R/hr (or highe«!) may be tocC
significant to terminate in the 1000-1015 interval even if the release
terminated at 1001. The judgement of the METPAC operator mus* be relied upon
in these situations.

The plume plots in this lesscn show tha detached plume as it 5 tracked
over the countryside. The METPAC program will dispiay the plume out to the

10-mile radius. The program will continue to calculste dose rates owt to 20
miles.
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SHUTDOWN: DATE 10/25/87 TIME O9:00 STACH,

ANALYSIS: DATE 10/23/87 TImME 10318
FIELD TEAM DOSE RATE =1.00 MR/ HR
FIELD TEAM LOCATION =1, 00 MILE
GROSS I0ODINE _=1.000E+Q0 uCi /CC

siTe {
LR Rt o ¢ did - -

D

Ch 3 STACH CONCE »
STACK RELEASE RA it - BULESOT wCi1 /SEC
ISOTQFICS t -
MONITORED VS JS80TLE]
DATE SCREEW MET SCREEN

(14

wn

Lesson 9 - Third Input Screen at 10:15
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SHUTCOWN: DATE
ANALYSIS: DATE
ME1
UPFER : WIND SFEED
WIND DIRECTIUN
DELYA TEMPERATURE

PRECIFITATION :
SOLAR RADIATION

ELE
STACH
LOCATYFE
DATE SZREE RAD *REE

10723787 TIRE w9100
10/232/787 TIME 101G

DATH
7,00
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FIGURE 4.9.2
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Lesson 9 - Fourth Input Screen at 10:15
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RETPAC V4.0 - PLURE TRACKING AND DOSE ASSESSMENT FEOGRAN 10/23/87 1544

DATE AND TIME OF:  WO/DA/YR WR:MK RO/DA/YE HE:*N SEABROQOK STATION
PLUME POSITION AT 10:15S
SHUTDOWN 10/23/87 09:00 RELEASE CONTINUING
STACK RELEASE 10/23/87 09:08
ANALYSIS 10/23/87 09:15 10/23/87 10:1%

METEOROLOGY : (FROM 10/s23/87 , 10:00 TO 10/23/87 , 10:15)

TOMER LEVEL WIND SPEED WIND CIR (FROW) DELTA TERPERATURE PRECIPITATION SCLAR RADIATICN
(NFH) (R/S) DE6  SECTOR  [Es F/OM DEE C/100M STAB IN/LS MIN LANSLEY/KIN
ELEVATED 7.0 313 & ENE 0.0 ¢.9 3 0.00 0.7

RADIOLOGICAL: (FROM 10/s/23/87 4 10:00 TO 10/23/87 , 10:15)

LOCA = 3
STACK CONCEVIRATION 2.00J0E400 «a/CC  STACH BELEASE BATE  2.000CE«08 C1/SEC FLO® RATE  1.30002+08 co/sec
1SOTOPICS USEC Iw CALCULATION

SITE BOUNDARY INFOEMATION AT 10:1S ELEVATED RELEASE

J000 M RAJIUS EAL LIMJD -~ BENERAL
TOTAL ACCUMULATED SARMA D032  3.18E+02 ## TOTAL ACCURULATED THYRDIC BC3E  1,586402 ¢
TOTAL CURIES RELEASEL 0.S7t+08 C: TOTAL CURIES IODINE RELEASEC 1.408¢(7 Gy
WHOLE BODY DOSE BETE [wFdamaT!ly [NPANT TWyR200 [OSF BATE INFDAMATION QISEERSION FRTTORS
PLURE DIST ANS RODEL FIE.U Lok 1L " REC ReTC 1o WICEL TIELD Li” SV " RE. RWit 1ov GoRMKI 1 % GEF. 478 VEPusliion
N3 Al DES (8R/hr) sR/ne ) M} Lelyigec. i (4N} Fibe) mi tela see it S/, Lsi Rl (1M
0 0.6 200, 2.04E402 1,3B8002 0.5 631607 1. 10€¢02 0.2 .45 b.4BE-06 C.00E-"3  1.elf-il
PLUME POINT INFORMATION AT 10:1% ELEVATED RELEASE PLUME NO., 1
__WHOLE BOTY DOSE FATE INFOSMATICN INFANT TWYRDID DOSE RATE [NFOEMATION DISFERSION FACTORS
PLURE CIST ANE RODEL PIELD LUF BIU'R REL ERIL Tso WOUEL  TUELY Lo BILTA REL FRATE 15U EWRREX L% Utr, T/W GEFeziTIoN
L L 1] (oR/Ne ) af/be)  RD tglaiser) V5E (R/be) Einr) Bl twlilsec) US S/RORD)  (g/ReA3) (/R
o L9 2. J.00E001 T.68E001 2.0 L1760 3.678+03 . 1.8 13080 Y 2 S0E-08 [ 74808 1,098-00
S 5.3 331, T.04800)0 S.298001 1B 784007 7458403 . 1.1 60800y Y .5e8-08 |.70E8-C5 J.11E-C3
§ 1.7 2. 1. 33402 B.978001 1.0 f.isbelB 1, 35E404 - 14 3908408 v 2.846-00 7.04E-00 ). JAE-(8
0.0 329, 2.318002 1, %8Ee02 1.1 1. 79Ee(E 2,228+t - 1,0 S.206+0% Y s B0E-08 2.838-06 1.850-03
i 1.7 240, 1. 088402 1.276402 0.7 §.31E007 9.58E407 . 0.5 2.608¢08 ¥ S.90E-06 3.07E-08 1. 000-08
1 0.1 280, 1718002 1.16E%02 0.5 5. 31EW0) 0.00€-01 . 0.0 2.608+0% ¥ S, 43808 0.00E-01  0.008-01

FIGURE 4.9.3

Lesson § - 10:15 Plume Position Qutput
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METFAL vy -~ PLUNE TRRCKING AND BoS1 S23i3i%:

ELEVATED RELEASE

FLUME FROJECTION
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Lesson 9 - 10:15 Plume Projection Qutput
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SHUTDOWN: DATE 10/23787 TIME OF:300
ANALYSIS: DATE 10/23/87 TIME 108 20

FIELD TEAM DUSE RATE -1.00 MR/ HR
FIELD TEAM LOCATION -1,00 MILE
GROSS IODINE -1, QO0E+QO uCi 7CC

STACH

STACK. CONCENT TiC 5~ Ci/CC
STACY RELEARSE t £-01 C1/78¢
1SQTGF IC Y N
MONIT : S C

FIGURE 4.9.6

Lesson 9 - Third Irput Screen at 10:30
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SHUTDOWN: DATE 1C 1Mk :
ANALYSIS: DATE 10/23/87 TimME 10: 2C

MET DATH
UPFER : WIND SFEED 7.00 MFH
WIND DIRECTION 60,00 DEG FROM
DELTA TEMFERATURE Q. 00 DEG F
FRECIFITATION INCH/QTF
- RELEA

FIGURE 4.9.7

ourth Input Screen at K
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RETPAC V4,0 == PLURE TRACKINB AND DOSE ASSESSRENT FROGRAM 10/23/87
DATE AND TIME OF:  MO/DA/YR WR:NN_MO/DA/YR WR:AN 0 2
10/23/87 09:00 8 [

SKUTOOBN
STACK RELEASE 10/23/87 08:05 10/23/87 10:1F
AMALYELS 10/23/87 08:15 10/23/87 10:30

15

N
A
T

SEABROOK ETA
PLUME POSITI
RELEASE TERM

-0~
ZZw

T 10:30
ED

_METEOROLOGY: (FROM 10/23/87 , 10:15 TO 10/23/87 , 10:30)

TOMER LEVEL WIND SPEED WIND DIR (FROM) DELTA TEMPERATURE PRECIPITATION SOLAR RADIATION
(W (N/S) DEE  SECTOR  OES F/DW (&G C/L0OM STAB IN/1S RIN LANBLEY/NIN
ELEVMED 7.0 343 80, EXE 0.0 0.0 t 0.00 9.70

jRDJQLOGICRL: (FROM 10/23/87 . 10:1% 10 10/23/87 , 10:30)

3
S'-E CO CENTRATION 0.0000€-01 4Ci/CC  STACK RELEASE RATE  0.0000E-01 uli/3EC FLOW RATE  1.300CE+08 cc/sec
1S0TOPICS USED [N CALCULATICN

PLUME POINT INFORMATION AT 10:30 ELEVATED RELEASE PLUME NO. 1

WHOLE BODY POSE RATE [WiQfmaTIDN [NFENT TMVRDID [CEE RATE '; "'"""N DISPERSION FARCICAS

PLURE DIST ANG v 0 VIR RLL it 19y ' 4 : J JSITT N
X Rl OES (oR/he)  (oR/nre) M) (uCi/sec) USE lllhrl LR L ...1lsrt1 Ust Y TRt '1!“"

& 5.6 209 S.168401 2.138e01 2.4 327807 2.95€403 . tie L €Y o 2.008-06 1. 40€-up

H) L9 2. b, 16k+01 4, 18840 2.7 T, 8dEelT S.92803 . TR Y L Y . 58E-Le 1.00E-Ce

{ 3.8 200, 9.938001 4.70E001 1.8 1.20E0E 101804 - 1.8 2.508408 212808 1,80E-0p

PooLaw 1996002 1076002 1.4 |, 788008 1L edEsd . 1.4 S.20840% ¥ Job2k-0s | S4E-08

2 3.5 M0, 1.188002 7.958¢01 1.1 9S.00ee 5836400 . 1.0 2.80840% ¥ s ibE<Ge 3.3 )

) 1.1 280, 108602 " 1.276002 0.7 9, 31E+07 §.588400 . 0.5 2.60E408 1 $.988-08 2

FIGURE 4.9.8

Lesson 9 - 10:30 Plume Position Qutput

-144-
5913R/18.174



0 et

Z »w Vn X Z TOCE o oron
L7 Lol = [T |F3 ) = Au « My QSMDSBRNUR
OHEODCOM =X COOHE S~
e oo« o« PR |\ [« S [« PRy D o0 0

= N O I R w0 a_m
By - ONTUIO 00T et $ :

9.9

-145-

URE 4

FIG

74

5913R/18.1



4.10 Lesson 10

Learning Obiectives

1. Begin analysis when the release has been proceeding for an hour
prior to your arrival at the EOF.

2. Use METPAC to analyze a ground level and elevated (stack) release.

3. Use the Batch Option 3, "Project Using New Data,” to quickly bring
METPAC up to date.

4. Produce the total integrated dose report.

Scenario

This is a new accident condition. The rea-tor shutdown at 0800. At
0905 a stack release began as indicated by data in Figure 4.10.1. At 0920, a
radiocactive release of undatermined origin was detected at the site boundary.
The site boundary dose rate and the stack monitor readings are as shown in
Figure 4.10.1. A total integrated dose report for 0945 has been requested.
You activate the METPAC computer at 1000. Begin your analysis.

There has been no change in plant status since 0920.
Lesson
1. Gather all met and rad data from 0905 and later.
2. Select Batch Execution and then specify 3 - project using new data.
3. Give the computer 0905 as the start of the stack release and 0920

as the start of the unmonitored release.
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. 4. Specify 3 quarter-hours to project (9:15, 9:30, and 9:45).

§. Enter met and rad data for each 15-minute period as each screen fs
presented.

6. Note that a map of the ground level release has been produced,
separate from the stack (elevated) release.

7. To see the map of the elevated release at 0945, type F6 (redraw).

8. Press "2" (elevated gamma) then (Return) in response to the prompt
“enter type of plume."

9. Note that this plume map shows three segments--one for 0905-0915,
another for 0916-0930, and a final one for 0931-0945.

10. Dose rates from the elevated and ground level releases must be

added (at the same plume location) to arrive at the total dose rate
. (gamma) .

11. Remember to save the batch execution.

12. The first step in producing a total integrated dose report is to
calculate the total integrated dose by depressing 8 (Return).

13. The selection of 9§ (Return), then entry of 0945 (Return) will
result in the total integrated dose report for 0945 being printed.
The first section is a total for the entire accident, and the
second section contains the current quarter-hour's doses.

14. Time of analysis is now 1000 and you are ready to enter current
data as it is received at the EOF.
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Summary

This lesson demonstrated the METPAC program's capability to track both
elevated and ground leve! releases. It also demonstrates how to operate
METPAC in batch mode well after a release has occurred. Each of the plume
maps is viewed separately by using the redraw function (F6) on the color
monitor. Total dose rate at a given location is determined by summing the
dose rates due to the elevated and ground level releases. The total
integrated dose report was also produced. This report shows the summed doses
for both ground and elevated at predetermined distances from the plant.
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SHUTDOWN:
ANALYSI1S:

L4
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10/2e/8

10726, 867
FIELD TEAM
FIELD TEAI
GROSS [0DI!
S0T

Lesson 1C

FIGURE 4.10.5

- Third Input Screen at 9:15
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SHUTDOWN: beTe

ANALYSIS: DATE 10/26/87 Tire 7: 15
MET T
UPFER $ WIND SFEED 8.0 MF
WIND DIRECTION 180, ¢ DEG FROM
DELTA TEMFERATURE 1,0 DEG F
REC! T -
f

z w N

Lesson 10 « Fourth :QDUt Ban

gen at 9:19
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SHUTDOWN: DATE

10/26/87 11t 1o UNMONI TORE]L
ANALY3IS: DATE

10/726/87 Tie R gt

FIELD TEAM [

DOSE RATE

-1, 00 MR/ HF
FIELD TEAM LOCST 10N -1 .00 MILE
GROSS I10DINE -1, QOOE+QQ uCi /7CC
UNMONITORED @ SITE EOUNDARY DUSE RATE 200, G MR /HA
ESTIMATED FLOW RATE -1 QUOE+OQ CC/8EC
ISOTOFICS N Yy / N
5‘-;1‘t’
180TGF
MONIT 2
JATE CREE! ME

FIGURE 4.10.7

Lesson 10 - Third Input Screen at 9:30
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SHUTDOWN:
~sNALYSIS:

UFFER

r-
O
E
m
n

n

' 7
"

™ N

f

A

DRTE l Bt ik
DATE {1/ 26/8° I Me

MET £ ¥
WIND SFEED = =i
WIND DIRECTION L&, LEG
DELTA TEMPERNATURE CEG

WIND SFEED o MFH
WIND ZiRECTION ! . DEG

DELTA TEMFERATURE ., CEG

FIGURE 4.10.8

Lesson i0 - Fourth Input Screen at 9:30
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SHUTDOWN: LT 1Q/25/87 TIME SRR UMMUNITC

\J tune U

ANALYSIS: Dm™ 7 10726787 TIME 9 45
~IELD TE4M DOSE RATE -1 00 MR/ HR
~1ELD TEA™M LOCATION -1 .00 MILE
GROSS 10DINE -1.,.000E+0OUV uCi 7/CC

UNMONITORED : SITE BULUNDARY [DOSE RATE 200, 00 MR /HR
ESTIMATED FLOW RATE =1, OQOE+QOQ CC/SEC
ISOTOFICS N f / N

-4 t
DATE ESCREE

FIGURE 4.10.9

' Lesson 10 - Third Input Screen at 9:45
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SHUTDOWN: DnilE 10/26/87
ANALYSIS: DATE 10/26/87

MET
UFFER ¢ WIND SFFED

WIND DIRECTION
DELTA TEMFEFRATURE
LOWER : WIND SFEED
WIND DIRECTION
DELTA TEMPERATURE

FRECIFITATION
SOLAR RADIATIO
’—-u.
UNMONI TORED
STACH
..I,:A.\' 'FL
DATE ZCREEN Ré) SCREE'

{ Xrt
TIME

FIGURE 4.10.10

St UNMONM L TORLL =21AC
9145
DATS
8. 00 ME M
180,00 DEG FROM
1.00 DEG F
6. V0 MFH
160, 00 DEG FROM
Y, O DEG F
as Cri/C b
By o L 1
ASE o 1
- Rkl 5E STCHFFED
| EmSE CONT INUDOUS
FROM

Lesson 10 - Fourth Input Screen at 9:45

S913R/18.174

«158-



RETPAL vA, 0 == PLUME TRACHING &ND [ORE A33E3EMEN. PROBAAR 10/26/87 08:%%
DATE AND TINE OF: MO/DA/YE  MRIAK MO DR YR KK RN

SEABROOK STATION
PLUME FPOSITION AT 09:4%
SHUTDOWN 26/87 08:00 RELEASE CONTINUING
UNMON | TORED RELEASE 10/26/l7 29:20
ARALYSIS 10/20/87 08:18 10/20/87 v5:4%
METEOROLOGY: (FROM 10/26/87 , 09:30 TO 10/26/87 , 09:145)
TOMER LEVEL WIND SPEED WIND DIR (FROW, DELTA TEWPERATURE PRECISITATION SOLAR PADIATION
(WPH) (W/8) DES  SECTOR  [DES F/DW DES C/L0OM STAE INLS MIN LANGLEY/MIN
SROUND 6.0 2.66 160, 3t ved VoV t VeV 0. 40

BQQIQLQQ]QAL; (FROM 10/26/87 ., 09:30 TO 10/26/87 , 09:145)

LOCA =
SITE IMMV BOSE RATE  1,0000E+07 ahine
SITE DOUNDARY READINGS USED IN CALCULATION
SITE _BOUNDARY INFORMATION AT (0%:45 GROUND RELEASE
1000 B RADIUS gAML LIMIT -- §17E #REA
TOTAL ACCUMULATED BAMAA DOSE  1.5z+07 o 10Tae mlCURuua'el TAVROIC D238 v, 062-01 &
TOTAL CURIES RELEASED  1.076¢05 Oy TOTAL CuilE: 1SOINE BELEASED ¢.i0E-01 O

[NEAN] Te1BO(0 £33E BATE INGDAMA°ION

PLURE DIST ANE ' e L % tis Lu® 010" Pz, RmIt i3y " 1
N Ml LEB (oR/hr) uﬂ nu L u.lt‘. i (R/hr) Bone Al waioeest USE MR T U T
3 0.4 34, 300(002 . e $ ! £~ 0,008-%1 . Vd Wiskeul 150808 J.I%-0% 1.7%..0

_PLUME POINT INFORMATION AT 06:45  GROUND RELEASE PLUME NO. 1
[LoRd Y DOSE SATE INFORRATION INFANT “wef D 0 TOIE RLTE INFJEMLTION CISFERSION FACTOSS
PL sli 0IST AME  “TOIRL  TITLU CoR WIUTH Rl WETL T RODEL T i.v J- SIVTR PR, FAIE 4 LM . 4 “

L B v "

Al DEB (WR/Nr) (LIl A igla/eee! LEE (R/N) Lone L sec) USE (LI LI ) R
IooLS . 18602 0 5.9 9.00€-01 © A S0 S.11E-3% o960 30600
¢ LS 1716002 I U 0.00€-01 . vl 0.00801 B.50E-0e 1.208-C0  &.07E-l8
} 0.1 W 2.01E+03 Voo S.5ite07 0.006-0) 1300801 1LOUE=04  1.388-00 &, -0y

FIGURE 4.10.11

Lesson 10 - 9:45 Ground Plume Position Qutput
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RETEAC 70,0 == BLURE TEACKING AND D23E m33E3iv

GROUND RELEASE

T PRUBRAN

PLUME FROJECTION FROM

9: 30

STRAIGHT LINE PLUME P T FORMATION

DIST ANG ABRIVAL TINE SANRL DA INFOTHY DR BANRA 1/ DEPLETEL 1/G DEFOSITION
(M) (DEB)  (WRiMN) (98 /WR) (hIKR) (SEC/maad)  (SEC/mesll (1 M4
.00 0. il 2. 0008402 0. 000€-01 1.49%€-05 3, 2836-00 1, 745807
100 340, 0914 o aSIE02 G 000E-01 1,1226-05  2.001E-00 1. 078E=07
LW 0. 09:%0 1.37S8e03 0,006 6.(53!’00 §. 16508 5.017E-00
Lo M. 10: 00 §.80eke0) 0 CUOE-v! 4. 588E-0e 6. 535k -ve ,.es¢s-ca
6,00 A, tot ¢ T.555E001 0L 060E-01 4.7btl~06 3.001E-0e 1.009E-08
: C :‘J~ 1v ‘v :.;-;E':; q'ex 1'Vl O‘OE.J. :-.ibt‘». i 5\?!'06
oo . ‘.::a LRV T Nl L :.S:TE-in o 188k-00 1.170E-08
Lt v, 01 &¢ EI T ..\.ni-al o leTlela 1.7978~08 §.4038-05
.3 W - 3IROEe0L L O00E0) 1. BBAE-06 1, 4808-0¢ 7,777E-05
LN VI S [10v 3008 Q4% ) Lotsie=be  1.220E-0s &, S43E-05

10,00 346, ;::l‘ o, Coeedl [ 48080 1L0ME-p S.8LE-08

PROTECTIVE ACTION RECOMMENDATIONS

CERE ST 1 - eI I « LRI T T B S S

A L cAris [OTE INF Ty 05 1w b wial N §oMAn JOSE BAMMA BOSE INF TR/ [T INF Ty [

Rt " . H L3 ib ¢ Ll ’ &
.00 45 3,0006400 S 000EeUS W i* vty A B.oF08el] 1 CB0Ee0S 0,000E=01
100 S40 3022007 4 (ERIG 0. L 38, e.oi0koL  8.1058402 0, G65E~0)
. 240 3,70k 4415600 g - 4% Ay, s.bb2Ev D 4, 7506407 0,048 -01
SAv ok . SelBeld i L et S Gy o R TR GO -E
5% S, Logdifesd 1.latde0? ¢ 2. 00t 0, 1760800 2. 708402 v-QOCf'GI
S.av o 1 a1Ee03  1.0888 40 v. Ut -( b L P {7 T L} {1 0,000E-01
8.00 Ay, POIBEeLl 5. 1adEe0) € ¢, Q0CE- o.iv o8¢ oSBEets 1.835E000 N4ee Sy
R LT 86958001 Y.BIskel1 0 0. 00k L N LOBTESCS 1, 5650%02 0. 0606 41
.60 4., 15006001 b.0obEeu] U, 0. k- .00 g.000te01  LLabIEe0 0,0008-0!
’ W ke, ¢, o8] E"l 6. 0018401 ¢, v 0EL - .00 340, e O R SN b 0,003-0)
10,00 245, G OBEeDL S, 3000001 w00l 0.0UE- 19,00 340 S.NABEC0L  LLCTIRe0T G GOOE-01 0.000E-C1

BRI LRI LR IR e bR R R RB LI RO L AR b NI O RN OO RE R ERE e R IR R RO ENYbebhh
 WARETON, MARETON FALLS, SEAIRO0

+ SHE.TES

SHELTER
'

R R N N T

VAL o L L 8 8 We EVal & =R SmiL i A E--C § WR SRE,

DIST eNS  pAMmA [OSE Gammi DOST INF Twe [ INF Twr ] BIST ANB ERMAL COSE EmMAL D05E 1N ¢ §0 INF Wi L3

N Y11 . 'Lh : B Rl (DEG) i s i It 3]

0 IS e 40 T4, 8090600 Z.1e08e0] 00040 '003 C.

1L.00 b, 8. 300E402 1, 3 L0 MG, g 3708000 10218000 0.000E-ui

i TR LIRS 0 200 M, coobibend CEMENLT U1K 0.0CAR-S

40, M0l &, 0s s W G UBE G T oelEets dtevl 0.000€-5!

4,00 140, 17608000 &, s 0 .30 A boreblevs S MGE+00 §oub-Ul 0. 0006~y

.00 40, loodvkeb? 5. Ve .00 M, 1ooedbev? A0 G G0k vl 0.00E-v:

.50 340, l.oskEe0? 2. i 0 Y5 1. 350005 C.etdlell G.OOCE-Cl  G.OLOE-0)

1,00 240, 1L08TEe02 2. 02 . 39 o K, 1 OBTEN0D S "E°C. . 00uE-01 0.000€-0!

8.00 34, B.0208¢01 2, 041E007 0. 000F-0) Z.U\OI- ! §.00 340, B OLCEeC)  2.7220000 C.00LE-01 0,000€-0)

9.00 v, T.A03E001 1 BVOE*02 v COE=ul 0,000 ) 8.% 3% logeskeel . 0006007 0.00uE<0) G.GO\E'Q.
.00 3. S.00BEe01  ).o08EeU] 0.007E-01 o.M 0.8 8, TR0 2.1 EOv. Q. 000821 0.00E-0)
o0000l00000000000000000000000ooooooooooooo.oooooooooooosn.-ooccooooocoococoooaocococ000000000.00000!0000000!lcooooooooooooooooooo
b OSMELTER - wAMPTON, MaMPTON FaLL5, SEABAII: SMELTER - SRLISBUR: . ARMESBUSY S, waA:TCN '
¢ SeELTRR - SHELTER - FENSINGTON, N, MAMSTDw, STRATHAA '
¢ SHELTER - SMELTER - EIETES, mEwPIELLS, 5‘5!1&-l~ ‘
¢ SHELIER - ELIER - Wal2T0N, wamBTON FaLl3, FERBROD '
' '
L A L R N T oo

FIGURE 4.10.12

Lesson 10 - 9:45 Ground Plume Projection Output
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. RETFAC VA0 == FLUSE TRAC) NG =h:

DOSE ASSITIRENT PEUGham 10/.6:87 (3:01
DATE AND TINE OF:  MO/DR/YR WR:MN _RMO/Lh +F N&:WY SEABROOK STATION
PLUME POSITION AT 09:4S
SHUTCOWN 10/36/67 (8:00 RELEASE CONTINUING
STACK RELISOE 10/20/87 05105
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‘ Lesson 10 - 9:45 Elevated Plume Position Output
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FIGURE 4 .10.15

Lesson 10 -~ 9:45 Elevated Plume Projection Output
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FIGURE 4.10.17

Lesson 10 - Eighth Input Screen
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RETPAC VERSION 4.0 10/20/87 09120

B
ted2

INTEBRATED DOSES AT TIME (08148
WHOLE BODY DOSE (oR) FROW START OF RELEASE T0 09145

|

1.0 2.0 3.0 4.0 3.0 6.0 10
13866402 B, 1096001 4. 301E+01 2.3976401 1. 9736401 . .
L LN Ute

WYEOI0 DOSE (81 FRSN START OF BELEA 281 4%
i - B

FIGURE 4.10.18

Lesson 10 - Total Integrated Dose (9:05 - §:45)
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SEABROON STATION  METPAC VERSION 4.0
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FIGURE 4.10.19

Lesson 10 - Total Integrated Dose (9:3) - 9:45)
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4.11 Lesson 11

Learning Objectivas

1. To perform a containment venting what if analysis. This will
determine the length and strength of such a release.

Scenario

Due to existing conditions, the pressure in the containment has been
rising and s now above the design basis leakage, as shown in Figure 4 11,1,
Without destroying your current METPAC accident, you have been asked to
precdict the duration of a venting release and the accompanying dosages. The
time of shutdown ang the current met conditions are also shown in
Figure 4.11.1,

Lesson

1. Since a containment venting analysis can only be performed in batch

.

mode, press 7 (Return). Run Batch Option 3.

2. Enter time of shutdown and the time of proposed containment venting
release.

3. Enter | quarter-hour. When performing a containment venting
analysis, the duration is determined by the computer. One
quarter-hour is the entry for this analysis,

4. Enter the rad and met data. Be sure to enter "Y" for
"STACK VENTING."

S. Note that the plume is as seen before, but the printout is slightly
different. The printout has been tailored to the duration of the
venting.

-168-
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6. Do not save the batch execution. The previously existing METPAC
accident will be needed.

Summar y

This lesson demonstrated METPAC's ability to produce the resultant
doses from an anticipated containment venting release without destroying the
current METPAC state. This aspect of METPAC can be usefu! in other
situations, such as “what-if the monitor reading was ..." and “what-if the met
conditions changea to ...".
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i= FROJECT USING CURRENT ANALYSIS WITH FERSISTENT MET AND R&D DATA
o= PROJECT USING CURRENT aNALYSIS wiTH USER INFUT MET AND RAD DATA
= PROJECT USING NEW DATA

4- RETURN TO LAST SCREEN

Lesson 11 - Sixth Input Screen

alle
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FLEASE ENTER DATE AND TIME OF &u

SHUTDOWN
UNMONITORED RELEASE
STEAM LINE
CONTAINMENT RELEAEE
STACK RELEASE

LAST SCREEN
NEXT SCREEN

€913R/18.174

MO/DA/ YR
1C/7256/87
-l/=3/=1
s /=)/=]
10/26/87
«-l/=1/=1

Lesson 11 - Second Input Screen

HR 31 MN
G7100
1=}
wit=
12:1495
=131~}

FIGURE 4 11

UTDOWN AND DATE AND TIME

.3
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. SHUTDOWN: DATE 10/26/87 TIME

7300 CONTRINME!T
ANALYSIS: DATE 10/26/87 TIME 1400
FIELD TEAM DUSE RATE -1t MK/ MR
FIELD TEAM LOCATION ot PLL MILE
GROSS I0DINE -{al £ wCi /CC
CONTARINMENT : CONTARINMENT DOSe hwTE SO0 F/Hr
CONTAINMENT FPRESZURE L On0, F31G
FINAL FRESSURE S0, FSIG
ESTIMATED HOLE ODImMETEF v =T
ETAC VEIMT ING
IsOQTOrRIC
MON] TOREL TO

DRTE SCREEMN Mt

FIGURE 4.11.5§

’ Lesson 1) - Third Input Screen
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SHUTDOWN: DATE 10/26/87 TIME RV CONTAINMENT
ANALYSIS: DATE 10/726/87 rime 1dg
METY D104

LOWER : WIND SFEED 7 .00 MP

WIND DIRECTION 120,00 DEG FROM

DELTA TEMPERATURE -2 ) DEG F
FRECIFITATION : o O INCH/DTRE MR
SOLAR RADIATION . L1/ MIN

AT Rl

FIGURE 4.11.6

Lesson 11 - Fourth Input Screen
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FIGURE 4. 1!.7
' Lesson 11 - Plyme Projection Qutput
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FIGURE 4.11.9

Lesson 1) - Eig
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5.0 PROBLEMS

5.1 File Protection

FORTRAN programs are protected from editing. The only prodlem that can
occur 1s 1f one of the METPAC files is purged from the system. To help reduce
this possibility, all METPAC files will be placed in a DOS subdirectory.

There 1s no absolute protection from having these files deleted; therefore,
the only resolution to the problem is to maintain plenty of backup. HWith the
backup diskettes and the following procedure., one wou'ld be able to restore
METPAC to 1ts original state. The procedure to relcad METPAC 1s as follows:

Turn on system.

After entry of date and time, lcad the METPAC Reload Disk . into
Drive A,

Type A:RELOAD.

Follow any further instructions as specified on the screen (usually for
loading other disks).

This procedure should return METPAC to ity original state. Any
1alysis previously performed will be lost.

5.2 Operation

If (CTRL) i?g;:‘]) key depressed by accident and the screen

displays "abort batch procedure”, type N.

If the computer 1s turned off during METPAC execution, attempt to
restart the computer. [f the elghth input screen appears, 4o not save the
batch execution. Depending on the state of METPAC when the machine was turned
off, the prev'ous accident data may be lost. It is safest to eliminate the
last quarter-hour and perform that analysis again.
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If a printer off-1ine error or out of paper error occurs during METPAC
erecution. rix the printer and type R (for retry). If the printer is not
“Orking, type A,

If the user 15 in the input program and the cursor control keys fall to
work, depress the (Numlock) key once and try again.

If the utv shuts off the computer or loses power during the execution
of the dispersion or dose mode!, data loss will result. Use Option 4 of
Screen 1 to e'iminate all the quarter hours that were being analyzed.

When 'n prompt mode, certain prompt messages read "TO" when what !s
meant s "CR". For example, the release condition 15 efther 0 or 1. Also,
prompt moce will always go through both Screens 3 and 4, regardless of data
being previously entered.

If a wing speed of 100 mph or mrre 15 entered, the printout and the
goaphics screen will reag "*"*** MPH",

Review the PAG printout carefully as there 1s no blank 1ine to aid in
the separation of "Evacuate” towns from “Shelter” towns.

Round off of values in prompt and error messages can occur. For
fnstance, a maximum value of 99.9 will appear in the message as €2, and the
value 1E2 will be rejected. These round-off errors occur because of space
1imitations.

Once isotopic values have been entered for the unmonitored pathwav, the
only way to not persist those values, without eitering new values, is to enter
a dose rate of 0.

When viewing multiple quarter-hours of data, the best practice s to

return all the way back to Screen 1. In some cases. a quarter-hour cannot de
viewed unless this s done.
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SEABROOK STATION
METPAC INPUT DATA SHEET (VERSION 4.0)

SHUTDOWN:  DATE 7 TIME
ANALYSIS:  DATE - TIME

Radliological Data

Unmon | tored Steam Line
ite Boundary Dose Rate - mR/hr Steam Line Dose Rate gl mR/hr
timated Flow Rate - cc/sec Steam Line Pressure psig
topics . y/n Steam Line Pathway T I-srv / 2-arv
Isotopics L y/n
Monitored Versus [sotopics O-won/)-thy/2-gam
Contalinment Stack
tainment Dose Rate R/hr Stack Concentration - uCl/cc
tainment Pressure _ pse Stack Release Rate - uCi/sec
nal Pressure . psy Isotopics yla
timated Hole Diameter - . ft Monitored Versus Isotopics ~ D-mon/l-thy/2-gam
ack Venting - yin
topics I y/n
itored Versus Isotopics B O-won/i-thy/2-gam
A-2

13R718.174



SEABROOK STATION
METPAC INPUT CATA SHEET (VERSION 4.0)
(Continued)
Lower
Wind Speed _ mph
Wind Direction - deg from
Delta Temperature deg F
Precipitation in/gtr hr
i Solar Radlation ly/min
|
Release Status
oni tored Steam Line ) Containment
OCA Type 1 or 3

Fleld Monitoriry Data
Field Team Dose Rate

Fleld Team location
Gross lodine

L913R/18. 174

Upper

deg from
deg F

Stack

mR/hr
mile
uCl/cc



METPAC DATA SHEET B

Release Path
Sample Time

[SOTOPIC INPYT

KR83M O uCt/ce nyn o {th uCl/ce
KRBSM R uCi/ce 1132 3 o uCl/ce
KR8S AP uCt/ce 1133 pOEPONY. | uCl/cc
KR87 R uCi/ce 1134 L uCi/ce
KR88 R uCt/cc 1138 M Nl uCl/cc
KR89 R uCi/ce BA140 g uCl/cc
XE13IM R uCl/ce LA140 - uCi/cc
XE133M R uCl/cc SR9) a uCl/ce
XE133 o uCi/ce SR92 P uCi/ce
XE) 35M - uCt/ce Y9) N uCt/ce
XE135 R uCi/ce Y93 o uCl/cc
XE137 R uCl/ce IR9S I uCi/cc
XE138 R uCt/ee NBIS R uCl/ce
£s134 R uCt/cce NB97 s uCl/cc
CS136 R uCli/cc RU103 el uCt/cc
Cs137 R uCi/ce CE143 I uCi/ec

NP239 uCl/cc

A-4
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Advection -
Batch Procedure File -

Beep -
Byte -

Cursor -

Deposition -
Diffusion -
Dispersion -

Dose Rate -
Gamma Dose -

Gausstan Plume
Segmented Mode! -

Floppy Disk -
Harg Disk -
Kilobyte -
Light Pen -
PAG -

PC DOS -

5913R/18.174

SARY
The process of transport of an atmospheric property
solely by the mass motion of the atmosphere.

A file that contains one or more commands that the
operating system will execute one at a time.

A tone /4 of a second duration at 800 Kz.

A unit of computer storage defined as 8 bits on the
IBM.

A movable marker on the display screen that indicates
what data 's to be entered.

Trhe fallout of airborne materis] onto the ground.
The exchange of fluid parcels between regions in space.
The act or process of scattering.

The rate at which an individual at the ground is being
exposed to radicactive elements

Dose received to the entire body due tc exposure to
raglation

A statistical analysis performed on finite sections of
the plume

A secondary gata and program storage device that
writes to media which 15 removable.

A secondary data and program storage device that
writes to media which ‘s not removabdle

(KB)-1024 bytes of memory.

A 1ight sensitive device that !s used to select a
location on the display by touching the screen with
the pen.

Protective Action Guidelines.

IBM Personal Computer Disk Operating System.
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o

Plume -

Plume Segment -
RAM -

Screen -
Shutdown -

Source Term -

Stability -
Thyrold Dose -

»

variable Trajectory -

WROM -

S913R/18.174

A cloud of radioactive elements.

Discreet portions of a cloud of radicactive elements.
Random Access Memory.

A display of text or graphic information on a monitor.
Stop the fission process.

The guantity of radifoactive matertal released to the
blosphere.

The displacement tendenclies for a parce! of ailr.

Dose received from the inhalaticn of 1odine which is
deposited in the thyroid glang.

A path that changes with time

Wide Range Gas Monitor.
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