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ABSTRACT

O METPAC is designed to provide current site-specific estimates and

predictions of dose rates for a nuclear power station immediately following an
accidental airborne radioactive release. The guidelines of NUREG-0654,

Criteria for Preparation and Evaluation of Radiological Emergency Response
Plans and Preparedness in Support of Nuclear Power Plants, were followed in

the program design.

METPAC is a series of computer codes designed to calculate dose rates

and grapht'cally displ&y 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 unmonitored
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 determined.

.

,Tb! hearts of the METPAC program are the dispersion and dose models.
The dispersion model is a Gaussian, cariable 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 model can track plume location and magnitude as a

function of time, given time-varying meteorological data. It can also project

plume location, magnitude and travel time as a function of distance from the
plant assuming steady-state meteorological conditions. Plume centerline i

Idiffusion factors (depleted and finite-cloud gamma) and deposition factors are
provided for both continuous and intermittent releases from various release

|;
pathways.

The dose model 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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5912R/18.173
N

,



. _ _ _

,

b !*

: i

,

i

i i

; '

g applied to an estimate of the dispersion of the radioactive release to!

| \J./ determine off-site dose rates. Where measurements of specific radionuclides I

have been made, these measurements can be used to replace the assumed mixture
'

j mentioned above. -
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1.0 INTRODUCTION
O
V

1.1 Purpose

HETPAC is a software package developed to produce dispersion and dose

estimates during a radiological emergency. The purpose of this document is to

aid the user in the execution of METPAC. The METPAC system will operate at

any user-specifiea location and has been designed to run on an IBM PC-XT or
PC-AT computer,

1.2 Hardware

The hardware required to operate METPAC is:

o an IBM PC-XT or PC-AT computer with at least 512 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 disk.
'

o monochrome monitor and driver

o color monitor and AMDEK driver card

o Epson FX-100 printer

o 8087 floating point processor
o FTG light pen

The monochrome and color 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 3.1 operating
system using the IBM Professional FORTRAN Compiler, IBM MACR 0 Assembler, and

,

the HALO Graphics Library.

.

O
-1-
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p The user can execute METPAC by running a batch procedure file. The

U batch procedure file schedules all of the METPAC programs '.n their proper

order. The end result is a graphic display of plume position and dose
estimates.

1.4 Description

HETPAC is a versatile tool 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 multiple 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 is persistence, but all parameters
may be modified given knowledge of expected changes.

-

The result of the program execution is the calculation of the ga.nma

n (whole body) dose rate, and the infant thyroid dose rate. These dose rates

U are calculated for specific plume centerline points which are determined by
wind speed and direction. They are also calculated on the straightline
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 integrated doses for the straightline direction, and
determine protecti'.1 acticn recommendations based on those numbers. Plume

configuration is displayed 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 i

Information necessary to execute METPAC must be entered manually. The

system aeeds a minimum 3. mount of information 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 detes and times have been

entered, they cannot be changed without rerunning the program. The input of

V meteorological data produces the dispersion estimates (depleted and gamma
CHI /Q) and plume location,

s

-2-
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I

To produce a gama dose rate, radiation monitor information and flow-

i rate information must be provided. Thyroid dose rates will be calculated
I using a site-specific noble gas i.o todine conversion factor. For a more ;

i refined thyroid estimate, Iodine-131 through Iodine-135 isotopics must be .

entered. When noble gas information is provided, the program will use those
readings to override the radiation monitor readings in the. production of the1

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
forthyrdiddoses,ortheuseofisotopicinputforbothgammaandthyroid:

i doses.

The program produces plume segments or puffs in fixed 15-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

j en the past 1/4-hour boundary.
~

i
*

On continued operation of the program, persistence of most conditions
i are assumed unless the user modifies the input data. In this way, projections

' '

may be made, either by stepping through the time periods one 1/4-hour at a
i
; time or by use of the batch option for up to 32 1/4-hour periods. Field team,

]
readings do not persist.

i

Only one plume type may be displayed at any time. There is no i
2

| significance to the shading of the plume. Portions of a plume may not be
j 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.

I
!

I -

i
1

'

i

I

iO
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C'g

(w) 2.0 THE KEYBOARD ,

\

1

The Keyboard is divided into three sections: the Typewriter area, the
function keys, and the Numeric keypad (1). All the keys are typematic. This

means they repeat as long as you hold them down.

2.1 The Function Keys

1

$7Q '

%%

b The function seys coerate only during the graphic
k',~f Cptions cf METPAC. The definition of the keys are
~ ~

Wr-W displayed t0 the right of the graphic screen. To

;. execute any cf tne cotions depress the appropriate key.
,75 .?q An example c' a t;.pical screen is shcnn in Figure 3.12.

'

_.

A
fy 2.2 Cursor _ Controls' i

|
1

p Cursor Up "c'es t e cursor one line up.

*
1

<
1 l

ps
1 Cursor Down ecve the cursor one line dOwn,

f '

-

'P
m * .

f Cursor Right moves the cursor one character positiCn to
'

,

the right.

4
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Cursor Lef t raoves the cursor one cMracter position to
,

4 the left.
h

When presented with an input screen the user will be able to select any
input in any order and change Or correct values as the user sees fit.

2.3 Special Keys
,

p .

The Caps Lock key = hen pressed Cnce, ICcks the

characters A through 2 in the uppercase position. YOU

[k can get icwer case characters while Caps Lock 15 on by
- J pressirg the Shift key. Press the Caps Lock key again

and uccercase rcce fer cnaracters A through 2 is
released.

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

defined by the programming language or application you
,

are using.

_

p .

-5- K

5912R/18.173 |
I
l

.
|



_

When the Print Screen key 15 pressed iong w'th the

Q Shift key, a copy of the information displayed is
'

Esc * printed on the printer. If the information on the
'

display 15 alphanumeric characters. Such 45 a program'

,

listing, Print Screen will duplicate this information on
the printer. If the information is a graphic

" 7 representation, it can only be reproducect on a printerg
that Supports graphic printing.swa

The Backspace key when pressec, erates the last

cnaracter typea anc moves the previously typeder m,

characters one ;ositten to the right.
w. xs

.

'

[ ;
U

V h,eii If control is decretted along with the Scroll Lock key,~

LOCH the PETPAC progrl.m will Come to a complete stop.

7 N'

Ctti
A J,

.

4

*
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3.0 OPERATING PROCEDURE j

O ;
The following sections will discuss the theory of operation of METPAC |

< and the procedure needed to produce dose estimates. The dose procedure is f
f t

i written with a full description of each input step on the left and an |
abbreviated description on the right. The abbreviated delcription can be used

f
q when writing emergency plan procedures. j

!

j 3.1 Theory of Operation

i i

] METPAC is designed as a tool for assessing the radiological |
| consequences of an accident at a nuclear power plant in real time. Therefore, j

iMETPAC assumes the user is running the program as the accident is occurring,

3
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 elther a |
: 15-minute average value or a 15-minute maximum value.

,

Because of the continuous operation assumption, if the user starts

; execution of the program after the start of the release, the user will have to
,

j start the execution of METPAC at release time and then cycle through 15-minute !
j runs until tne user brings the analysis up to real time. This will require |
i that the user have all of the inputs over the elapsed time between the start I

Iof release and real time. A batch option is provided to facilitate this.
!

[

| What-if scenarios can niso be run in batch while retaining the status f
I of the real-time accident. The batch option can provide projections for a )
I future time period, including a predictive containment venting analysis and a

predictive containment failure analysis, neither of which is available in
real-time mode. _,

.

|O 1
-T.

-
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i )
'

i |

3.2 General Flow

I

! In order to execute METPAC, the user need only type in METPAC, followed I

by (Return). This starts the execution of a batch procr u e, The batch !
I

procedure turres 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 proccdure will go to plot
processing. If the user chooses to display a printout, the procedure will go ;

to print processing. If the user chooses to calculate Total Integrated Dose !
(TID), the procedure will go to TID processing. If the user chooses to print I

ftotal integrated dose, the procedure will go to TID print processing. All
other options lead to dose processing. ;

I

iUnder dose processing. the procedure will execute either the ground ;

level dispersion analysis or the elevated level dispersion analysis or both -- [
(~pending on the lesels the user chose to analyze. The Dispersion Prog am is [
run twice per level of analysis: once to analyze the current position of the |
plume, and once to calculate a straightline plume projection.

!
-

After the Dispersien Program finishes, the Dose Program starts '

executing. This program calculates doses based on the results of the !
iDispersion Program. After the doses are calculated, the procedure will start

print processing, followed by plot processing. After plot processing, the {
procedure will loop back to the input processing program. i

!

Print processing is responsible for producing text printouts of the
!dispersion and dose results. It also produces recommendations for protective ;

actions if requested. If the user chooses to perform only print processing, f
the procedure will loop back to the input processing program.

{
I

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,

u

8-
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Total integrated dose processing is responsible for calculating the
J total integrated dose over the plume path. After the calculition is 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 total integrated dose calculation. After
the printout is obtained, the procedure returns to the input processing

;

program.
.

Under exit processing, the procedure will delete some files on disk and '

print "Program Terminated". The batch proce. -- %en terminates and the
normai operating system prompt appears. Ex ria; a s not destroy any of the

,

input or output data.

.

The rest of this manual explains in more detail the operation of the
following programs in the batcn procedure: Input, Discersion, Oose, Printout.

.

Text and Graphics Display, TIO, anc TIO Prirt.
,

d 3.3 Dose Estimate Procedure

This section explains in more :etail how to perform various functions
with METPAC.

3.3.1 Starting a New Accident

!

It is assuued that the IBM PC system is
assembled correctly and in good working order. If it

is not, please refer to your Theory of Operations -

Manual (1). -

4

The first steo is to turn on the computer, TURN ON:

line printer, and color monitor. The IBM system will COMPUTER -

responc by executing a RAM memory test. The monochrome LINE PRINTER

screen will display the number of kilobytes of memory COLOR MONITOR

that have checked out.

|.g 1
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M.ien the test has checked out 512 KB, the

floppy disk drive light will turn on for 1 second,
followed by a beep. Then the floppy disk drive light
will turn ou for 4 seconds, followed by the hard disk
drive light for 2 secol.Js.

The monochrome screen will then display current ENTER CURRENT DATE

system date and will request a new date to be entered. MH-DD-YY (Return)

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 typiig the following-

HH:MM (Return) where HH - current hour on a 24-hour ENTER CURRENT TIME

clock (0-23), MM current minutes (0-59). HH:MM (Return)
The system will respond with C).

_

The user will now type in METPAC (Return) and the ENTER
'

system will begin executing the METPAC procedure. METPAC (Return)

4

The first program to execute under METPAC is
the input preprocessor to the dispersion and dose
calculation programs. The input preprocessor is a
full 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 TYPE 1 (Return)
situation that HETPAC is executing. If the user is TYPE Y --

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 !O

.

'

-10-
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m 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". i

Note th:t the "N" will not appear and that a cursor
control key must be user to reposition the cursor
on the list 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 finishe' with ENTER DATES ANDd

the input screen, the user should move the cursor to TIMES

the "NEXT SCREEN" position and depress the Return key. M0 +

DA +

NOTES: Please note the following: YR +
- HR + -

o The program accepts only 2 characters. MN +

p Backspace may be used to edit. input. M0 +
V OA +

o Hith the exception of the "LAST SCREEN"/ YR +

"NEXT SCREEN" location, it is unnecessary HR +

to hit the Return key; moving the cursor NN +

to the next location makes the previous NEXT SCREEN

inputted value accepted. (Return)

o All items in the list must have proper
values. No error checkir,g is done until
after the user indicates he is done with

.

the input screen. If there are scrors
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 is in

error. The correct values must be input,

p the cursor located on "NEXT SCREEN", then
\, / press (Return). The program will then

continue error processing.
44
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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 LINE PRINTER HUST

Screen 4, the user must make sure the line p'rinter is BE ON-LINE NOW

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 DISPERSION AND

of the dispersion and dose estimates will be printed DOSE ESTIMATES

on the line printer (Figures 3.9 and 3.10). Then the PRINTED

pertinent information concerning the accident will be
printed on the monochrome screen (Figure 3.11) and

~

the color monitor will activate and clear whatever
was previously on the screen. Next, the background
map and Function key menu will appear on the screen
.(Figure 3.12). The user will specify by use of the
Function key menu the design of the display to his
choosing. The Function keys allow the user to do the
following:

F1 - draw or take off 5 and 10 mile radius circles SELECT FUNCTION
and 16 cardinal direction sectors. KEY FOR SPECIFIC

DESIGN

F2 - Draw or take off evacuation roads.

F3 - Draw or take off points of interest.

F4 - Draw or take off town names.
_

.

O
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F5 - Zooms in on specified area of the map.g
() The program will request the user to depress |

the upper left corner of the zoom box with
the light pen. The user should dete.rmine ;

the desired viewing area and depress the
light pen on the upper left corner of this
viewing area. If the user doe 6 not wish to
execute this option, depress the light 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 is suitable,
the user must depress the light pen to the
word "ACCEPT" and the program will start to
draw the new map. If the box is unsuitable,

the user must depress the light 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.

F6 - Redraws the map. This option allows the user y
Ito go back to the original map dimensions *

after a zoom. This also allows the user to
view plumes of different types and elevations.

F8 - |Jses the light pen to retrieve doses. The

program will request that the user depress
the light pen to the desired location. When

the U!sr 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 SCREEN IF
r g
{j copy the screen by depressing the F9 key. DESIRED

To EXIT the METPAC program, depress the F10 TYPE 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 TYPE 2 (Return)
obtain a new printout of protective action guideline
recomendations (Figure 3.10), the user nust enter a
2 (Return) in response to Screen 1 (Figure 3.1). This

,

allows the user to update the release based on the

next 15-minute radiological and meteorological data.
-

The second screen (Figure 3.2) will appear, but TYPE (Return)

((m) the time of shutdown and the time of the chosen release
path will not appear. The date and time of analysisi

will appear above the "LAST SCREEi," 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 EDIT NEW DATA

data fields, except field team data, filled in from THEN POSITION

the previous quarter-hour input. If the data has not CURSOR T0 "HET
.

changed, then type (Return). If new data must be SCREEN" AND

entered, the data can be modified as in the previous TYPE (Return)
section. Then, position the cursor to "HET SCREEN"
and press (Return).

,

.

$

\_
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:

The fo"rth screen (Figure 3.4) will appear with EDIT NEN DATA |

all data fields filled in from the previous quarter- THEN POSITION

hour input. If the data has not changed, then type CURSOR TO "RUN"

(Return). If new data must be entered, the data can AND TYPE (Return)

be modified, as in the previous section. Then,

positlen 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 the accident without TYPE 3 (Return)

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 -

radiological and meteorological 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 TYPE (Return)

in the same way as in Section 3.3.2. Typing a carriage EXIT OATA.

return will take the user out of Screen 2. Then, on POSITION CURS.OR

Screen 3, edit the data as in Section 3.3.1 positioning TO "MET SCREEN"

the cursor to "MET SCREEN" and typing (Return) when AND TYPE (Return) .

done. On Screen 4, edit the data as in Section 3.3.1, EDIT DATA.

positioning the cursor to "RUN" and pressing (Return) POSITION CURSOR

when done. The program will then calculate the TO "RUN"
*

dispersion and dose estimates and display the graphics AND TYPE (Return)

information.
-

.

/"T
U
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3.3.4 Eliminating a Quarter-Hour

k-
Starting at Screen 1 (Figure 3.1), to eliminate a TYPE 4 (Return)

quarter-hour analysis, the user should type 4 (Return).
Screen I 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 Viewirig a Plot .

.

Starting from Screen 1 (Figure 3.1), to view a TYPE 5 (Return)

plot that was previously generated, the user should
type 5 (Return). At the bottom of Screen 1, the user ENTER TIME (Return)

will be asked to enter the analysis time of the plot.
If the user does not wish to execute this option, then
type (Return). If valid times are entered followed by a _,

(Return), the program will display the requested plot.
Valid times are be, tween 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 TYPE F10

Section 3.3.1. To exit, depress the F10 key. This
will return the user to the first input screen.

3.3.6 Obtaining a Printout
,

Starting from Screen 1 (Figure 3.1), to obtain a TYPE 6 (Return) .

printout that was previously generated, the user should
type 6 (Return). At the bottom of Screen 1, the user ENTER TIME (Return)
will be asked to enter the analysis time to be printed.
If 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.

O i
-17-
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to project. After the user has pressed (Return),
Screens 3 and 4 will be presented in the same manner EDIT NEW OATA

as a continuing accident. Data values can remain the THEN POSITION CURSOR

same or be modified as in Section 3.3.1. After TO "HET SCREEN" AND

positioning the cursor on "RUN" in the final AND TYPE (Return)

quarter-hour and pressing (Return), the dispersion
and dose will be calculated and the graphics will be EDIT NEW DATA THEN

displayed. The user can now design the plot screen POSITION CURSOR

as in Section 3.3.1. To exit, depress the F10 key. TO "RUN" AND TYPE

Thiswill[causetheeighthMETPACscreen, figure 3.8, (Return)

to appear. The user will enter "Y" (Return) to save
the batch generated data, or will enter "N" (Return) TYPE F10

to keep the accident as it was before batch execution.
After pressing (Return), the user is returned to the TYPE "Y" (Return)

first input screen. OR "N" (Return)

-

When an entirely separate analysis than the
cu.* rent accident must be performed, Batch Option 3 TYPE 3 (Return)

is chosen. After pressing 3 (Return), Screen 2 is
disphyed. Please note the following: ENTER DATES AND r

TIMES, POSITION

o Valid input, cursor movement. and error CURSOR TO "NEXT

validation are as described in SCREEN" AND TYPE

Section 3.3.1, with the following exception. (Return)

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 ENTER NUMBER OF

next. At this point, the number of quarter-hours to QUARTER-HOURS -

be projected is entered. Next, Screens 3 and 4 will TO PROJECT .

l

be presented,in the same manner as continuing an
'

O 1
-19-
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accident. After the first quarter-hour, data values ENTER NEW DATA. THEN

will be shown on all screens. Data values can be POSITION CURSOR TO

entered, remain the same, or be modified as shown "NEXT SCREEN" AND

in Section 3.3.1. After positioning the cursor on TYPE (Return)

"RUN" in the final quarter-hour and pressing (Return),
the dispersion and dose will be calculated and the ENTER NEW DATA, THEN

graphics will be displayed. The plot screen can new POSITION CURSOR T0

be designed as in Section 3.3.1. To exit, depress "RUN" AND TYPE

the F10 key. This will cause the eighth METPAC screen, (Return)

Figure 3.8, to appear. To replace the existing
real-time accident with the batch-generated one, TYPE F10

type "Y" and (Return). To retain the existing

real-time accident and reject the batch-generated one, TYPE "Y" (Return) TO
,

type "N" (Return). The first input screen will again REPLACE. TYPE "N"

appear on the screen. (RETURN) TO REJECT

.

3.3.8 ralculating Total Integrated Dose

'

In order to calculate total integrated doses, TYPE 8 (Return)

METPAC Screen 1 (Figure 3.1) must be visible. The

user needs only to type "8" (Return). This must be
done before an up-to-date TID printout can be obtained.

3.3.9 Obtaining a TID Printout TYPE 9 (Return)

Starting from Screen 1 (Figure 3.1), to obtain ENTER TIME (Return)

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). If

valid times are entered followed by a (Return), the _

program will print the requested analysis. Valid
times are between the start time of analysis and the
end time of analysis. After the TID printout is
obtained, the program returns to Screen I for input.

-20- <
5912R/18.173



.

3.3.10 Editing Data

O
To edit a mistake in a previous quarter-hour TYPE 2 (Return)

data record, the user should proceed through the first
screen as if continuing an accident. When the second ENTER TIME OF

,
,

screen is presented, the user should enter the ANALYSIS TO EDIT ,

quarter-hour that the error occurred in the time of-

analysis input line. This is done by typing the left MOVE TO "NEXT

arrow key three times, entering the hour, typing the SCREEN" AND TYPE

right arrow key once, entering the minute. When this (Return)
data has been edited, the user moves the cursor to
"NEXT SCREEN" and types (Return).

When the third screen is displayed, the user may EDIT VALUES

change any value by moving the cursor to the error
,

location and typing the corrected value. After all MOVE TO "HET SCREEN" _

editing has been completed, move the cursor to TYPE,(Return)
"HET SCREEN" and type (Return). The fourth streen
will be displayed. Again, the user may edit any EDIT VALUES

value by moving the cursor to the error location

and entering the correct value. After all editing MOVE TO "RUN"

has been completed, position the cursor to "RUN" TYPE (Return)
and press (Return). Since the program uses

persistence when continuing an analysis, the program VERIFY NEXT RECORD

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 will TYPE (Return) TO '

not change the field that was in error. If the user ACCEPT -

finds that the error did persist, it can be corrected CONTINUE UNTIL ALL '

at this time. The program will do this for all RECORDS ARE VERIFIED
quarter-hours from the time of the error to the d

last time analyzed. -

1

.

O
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After the last quarter-hour has been verified, TYPE F10
the program continues as in Section 3.3.1. All quarter
hours from the time of the error to the last analysis |

v

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 TYPE'2 (Return)
(Figure 3.3), the user should proceed through the first
screen as'if continuing an accident. When the second ENTER TIME OF

screen is presented, the user should enter the quarter ANALYSIS TO VIEW

hour that is desired in the time of analysis input
line. Then the user moves the cursor to "NEXT SCREEN" MOVE TO "NEXT

and types (Return). The third screen will appear for SCREEN" AND TYPE

review. After reviewing the rad data, verify the (Return)
>

cursor is positioned on "HET SCREEN" then (Return).
_

When the user is done reviewing the MET screen, REVIEW DATA MOVE T0
type right arrow twice to move the cursor to "DATE "HET SCREEN" AND

SCREEN" and (Return). This brings the user TYPE (Return)
back to the second screen. At this time, the user
may continue the accident, edit data, or return to REVIEW DATA

the "LAST SCREEN" which is Screen 1.

MOVE TO "DATE

SCREEN" AND TYPE

(Return)
.

MOVE TO "LAST SCREEN"

AND TYPE (Return) -

3.3.12 Starting Another Release Path

-.

To start an additional release path, the TYPE 2 (Return)
user should proceed through the first screen as if
continuing an accident. When the second screen is ENTER TIME OF

O presented, the user should move the cursor to the line NEW RELEASE

on which entry of the release path date and time should
,

en -
I
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occur. The user can then enter data for the dat? and MOVE TO "NEXT |
time, as is done in Section 3.3.1. This date and time SCREEN" AND TYPE |
must be after the date and time of the first release (Return) {
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 UPDATE VALUES

data for_the first time of analysis in which the
-

*

release started. The user may update this record to MOVE TO "MET SCREEN"

contain 'the appropriate radiological measures. Then TYPE (Return)
;

choose "HET SCREEN" (Return). The meteorological data
1values can then be updated appropr.iately. Once UPDATE VALUES
!jthis has been done and the "RUN" option has been MOVE TO "RUN"

chosen, the program will display the input screens for TYPE (Return)
the next time of analysis. This will continue until
the user has had a chance to update all input screens
up to the current time of analysis. UPDATE NEXT RECORD

After the last quarter-hour has been updated, CONTINUE UNTIL ALL
the program continues as in Section 3.3.1. All quarter RECORDS ARE UPDATED

hours from the time of the start of the new release
path to the current analysis time will be reanalyzed, TYPE F10
but only the last quarter-hour will be printed and
plotted. Type F10 to continue.

3.3.13 Using Prompt Mode

Prompt mode can be used whenever the user is H0VE CURSOR
'

shown Screen 3 or Screen 4 with the "PROMPT" option TO "PROMPT"
available. The use of prompt mode will walk the user TYPE (Return)
through all required fields on Screens 3 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 Type (Return)
fields have'been prompted for, Screen 4 will be shown

O
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,

', 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 HETPAC

To exit from HETPAC, the user should type "Q" TYPE Q (Return) ;
'

and (Return). The program will terminate without losing ;

any data.
1

-
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1

METPAC VERSION 4.0 CURRCl4f ACCIDLIJr COf1DITIOf 4 I
|

START OF END OF |

MO/DA/NR HR MN MO/DA/YR HR: MN |

SHUTDOWN 10/20/87 9: 0
STACK RELEASE 10/2./87 9: 5
ANALYSIS 10/23/87 9:15 10/23/87 9:30

i

|

I- START NEW ACCIDENT
2- CONTINUE ACCIDEtJT WITH STRAIGHTLINE PAGS
3- CONTINUE ACCIDENT WITHOUT STRAIGHTLItJE PAGS
4- ELIMINATE LAST 1,' 4 HOUR At4AL4 SIS
5- VIEW PLOT.

6- OBTAIN PRINTOUT *

!7- BATCH EXECUTION
8- CALCULATE TOTAL INTEGRATED DOSE
9- OBTAIN TID FRIt4 TOUT
O- OUIT

,
.

_,

.

;

i
.

e

f

f

,

\'

.

:
i

.

__

FIGURE 3.1

) First METPAC Input Screen
.
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,

!

!

PLEASE ENTER DATE AND TIME OF SHUTDOWN AND DATE AND TIME OF AELEASE

MO/DA/YR HR MN
SHUTDOWN 10/23/87 09:00
UNMONITORED RELEASE -1/-1/-1 - 1 -- !
STEAM LINE -1/-1/-1 -1 -1
CONTAINMENT RELEASE -1/-1/-1 -1 -1
STACK RELEASE 10/23/87 09:05

i

LAST SCREEN
NEXT SCREEN

4

.

E

3 _

O.
I ;

.-
i i

e

i ;

; ,

i

!

I

|*

|
'

I
1

; -

I

1
- FIGURE 3.2 |

Second HETPAC Input Screen

!
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[d 3HUTLOWN: DsTC 01/01,57 TIME 01: e; 1 UNMONITORED CON 1AINMCNT 'o1 C ANL I NE STAu
At4AL Y S I S : DATE 01/01/ t3 7 TIME .1:1G.

FIELD TEAM COSE halt -1.00 M6/Hh
FIELD TEAM LOCATIOrJ -1.00 MILE
GROSS I OD I!4E -1.00CE+00 uCi/CC

UNMONITORED : SI TE E40UNDARY DOSE RATE -1.00 MR/HR
ESTIMATED FLOW RALE -1.000E+00 CC/SEC
ISOTOPICS N Y / N

STEAMLINE : STEAMLINE DOSE RATE -I.00 MR/HR
STEAMLINE PRESSURE -1.00 PSIG
STEAMLINE PATHWAY -I 1-SRV / C-ARV
ISOTOPICS N Y / N
MONITORED VS ISOTOPIC 5 0 0-MON /1-THY /C-GAM

'

CCNTAINMENT : CONT A INMdf 4T DOSE RAit. -1.00 RiHR
CONTAINMENT FRESSU6E -1.00 FSIG
FINA. FRESSURE -1.00 FSIG
ESTIMATED HOLE DIAMETER -1.0:1 FT
STACI 'ErnING N r / N.

ISU1CfICd tJ V e N
MON! TCAt:1> VS 130 TU;: IC; O .~. -MOf J.' ! - i l e , / . -G AM

JTACi : fit ACI C(U' FNTR AT l uu - 1 . .o. i . . E + - uC)/t -.
.

31ACl Ib.LCASd RATC - ! . . ioni. + 0i.. u C 1 / .al .t'.

ISOTOPICS tJ y / tj
MONIIORE!; VS 190Tt;r ICE O .r10: . 1 i n i , ;;- y.. r-

I? ATE SCREEN ML:T SCREEN i NOM: T
~

(oh

.

.

|

|
i

!

~|
1

-

FIGURE 3.4

\ Fourth METPAC Input Screen~)
1
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1. PROJECT USING CURP: NT ANALYSIS WITH PERSISTENT HET AND RAD DATA

2. PROJECT USING C'.1;. DENT ANALYSIS WITH USER INPUT HET AND RAD DATA

3. PROJECT U3ING NEH DATA

4. RETURN TO LAST SCREEN

.

O

.

-

,
FIGURE 3.6

Sixth METPAC Input Screen

O
-30-

5912R/18.173 ,.y.

f
u.___--___..____.,___-.__

- . _ - - ______ _ _ _ _ _ ___ __



. - . - - -. . - . -.. .. .- . . .

@
.

I
|
|

I

i

.

i

,

TOTAL NUMBER OF QUARTER HOURS TO EXECUTE (1-32)? i
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_ FIGURE 3.7<

; Seventh METPAC Input Screen
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00 YOU WISH TO SAVE THE LAST BATCH EXECUTION ?
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FIGURE 3.8

!Eighth HETPAC Input Screen
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P!! PAC V4.0 -- FLL'E TEACKlW6 AnD ICSE A33!!!"E%I F;0; san 10/*:!!7 07:i?

('m DATE As3 TIPE Of: 50/0A/1E H8:mN M3/tAlvl *5$ SEABROOK STATION
FLUME POSITION AT 09t15

SHUTD0s4 10/23/97 C9:00 RELEASE CONTINUING
STACKRELEASE 10/23/07 09:05
ANALil!S 10/23/87 09:15 10/23/97 09:15

METEOROLOGY: (FROM 10/23/87 09:00 TO 10/23/97 09: 15). .

T0mER LEVEL tinD SPEED hiht D!R (FRO'll CELTA TEM;ERAIL3E FRICIPliAllCN $1 AA RA31AT10N
(MPH) (R/S) CE6 SECICI CE6 F/DH CES C/100R STAB lh/15 M!h L ANSLE rl.914

CLEVATED 5.0 2.23 180. S 0.0 0.0 E 0.00 0.5:

RADIOLOGICAL: (FROM 10/23/87 09:00 TO 10/23/97 09: 15). .

LOCA ' 3

S1ACX Cth Enl5Alltu 1.0000E*00 vC /tt STA*E RELEA!E saii 1.:CNE 45 uti/SEC FLCa Rail 1.3n(E.ti cc.sec
MON!!CR F.EA:In6S USEC 14 CALCutAi!Ch

SITE BOUNDARY INFORMATION AT 09: 15 ELEVATED RELEASE
1000 R FA:luS EAL LIMil ilfE ACE
TOTAL A: CUMULATED 6AR54 00!E 3.34E+Cl s; TOTAL A;CLP.tATEL inf 3!D C:1E 0.0(E-01 f.5

TCIAL ClitlES FILEASE3 2.14E+C4 Ci TCTAL CLilii ICalk! E!Lisi!L C X E-01 Ci

uw0LE 100f 005! #Aff hfCC'Af t:N IkfA%f TH F0!D fC?E 8 tit h:C'?!.f f Ch C!!CEG!!C4 FA *5 3
FLEE DIST AWS mont FIELL LLk alsin hit AAli 155 N;it Flita c;k misIn su RAIL 155 6AMA Ies siF. lis Li %iii:i%
no fil CE6 (eA/ht) (etthri R1 (i.Ci/se:) US: (R/hrt iR /tr ) 91 (utilse:)'JS! Is,9eC, istP'G! 'liaiG

,

0 0.6 0. 1.34E*02 0.5 3.27E*07 0.C;E-01 0.2 0.00E41 E.42 H e 1.9:(-0! : :*- -

*

PLUME POINT INFORMATION AT 09: 15 ELEVATED RELEASE PLUME NO. ]w

v$' OLE IS f CCSE patt tttCs*Af t:t !%FA%f tw'notD ::!E SATE terce,Af tCg Cf?pfts;Cg re !:ss
FLtel C15i AtB pcML Fiits cai sisin sit 6Ali Isa Nsit Filic c;i sisin stL pali 15s 6A"A lis siF. Iis siF.51ii.~%B0 M1 CE6 (aR/hr) (aAltr i al - tutilsett es! (R/hr) iAthr) P! tuC /seci LSE i s t R* 01 (5/Mn3

......... ......... ....'...(It *C..... .... .... ......... ......... ..... ......... ... ......... ......... ..... ......... ...
2 0.8 0, 1. 4 M +02

.

0.5 1.2?E*07 0.00E 01 - 0.3 0.CCE 01 4.1:ES 3. Cit 07 .:i! ;
-

I 0.1 0. 1. l M'C 2 - C.5 3.27E*07 C. C *E-C l - 0.0 0.CCE 41 7.i! H i ~.'. ( C: 0.csi ';

,

ow

7

.

.

. FIGURE 3.9

(' Typical Plume Location Output
*
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.

METF AC V4.0 -- FLpl 11431h5 AhD L0i! Ai!Eliahi HCif a 10.23/67 07:!ip
h ELEVATED RELEASE PLUME PROJECTION FROM 9: O

STRAIGHT LINE PLUME PROJECTION INFORMATION

DIS 1 A46 ARAlVAL 11ME 6A'.*A t.E. Ihr T H LR 6:24 110 |EFLETED liG tiiC5111C4
(Rll IDE6) (hAMi ubhu (FlHO 15EC/Mee31 iiEC,Mee3) (llMee2)

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

0.60 0. 09:07 1.336E 02 0.000E 01 6.479E46 1.946bCi 3.71 Cell
1.00 C. 09:12 1.451002 0.0XE01 9.206DC6 7.70CE07 3.442E-09
2.00 0. 09:24 1.196E+02 0.0XE41 7.565E46 3.019E-06 1.35CE C9
3.00 0. C9:16 9.16;D01 0.0%E41 5.624E C6 3.223E-06 1.441b03
4.00 C. 09:45 7.273D01 0.000E 01 4.615E06 2.894E-06 !.294E43
5.00 C. 10:00 6.0906 4 1 0.000E-01 3.864F06 2.921E06 1.306E4B
6.00 0. 10:12 5.151D01 0.00CE-01 3.26EE-06 2.661E-06 1.li9E 05
7.00 0, 10:24 4.319E41 0.000E01 2.785E-06 2.243E-06 1.003EC8
8.00 0. 10:36 3.tHE41 0.000E 01 2.474E46 2.226E-06 1.02 DCE
9.00 0. 10:48 :.41EE01 0.000D01 2.169EC 6 1.940E-06 6.674EC9

10.00 0. 11:00 3.075D;l 0.C0tE-J1 1.951b06 !.i92i46 2.456E 09

PROTECTIVE ACTION RECOMMENDATIONS
2 HR EVAC 2 M SHEL 2 HR EVA: 2 4 54L 4 4 EVAC 4 4 !KEL 4 4 EVAC 4HR54L

DIST A%S GAMA C05i EAM*A CCSE lhF fo t) !he Dr C3 DIST A% EA'IA COSE D'?A C;it Dr Te CJ lhi f*(f D3
(PI) (CE6) (ab (eO (b til IRll itiB1 (eH 1a4 (h 10
.... ..... .......... .......... .......... .......... .... ..... .......... .......... .......... ..........

0.60 0. 2.671D02 2.4MD02 0.000E-01 0. X;E41 0.60 0. 3.515E*02 4.illi42 0.CMb01 0.%0bst
1.00 C. 2.902E42 2.612D02 0.0XE41 C.00;E 41 1.00 C. .696E42 5.*24E42 0.MCE-01 0.0MH1
2.C0 0. 2.391D02 2.152DC2 0.000E41 C. M E-01 2.00 C. 2.605D22 4.::4E42 0.0M E-01 0.00CE-Cl
3.00 C. 1.836E42 1.652D02 0.00CE41 0.00CE 41 3.0u Cr. 1.971E+02 :.!;5D02 0.00CE-01 0.00CE41
4.00 C. 1.416E42 1.309D02 0.000E 01 C.M'E 01 4.00 0. 1.416D02 2.el5D0" 0.CC CE41 0.0XE-C l
5. M 0. 1.064DC2 1.096D02 0.000E-01 0.MCE 41 5.00 0. 1.06dE42 2.192D02 0.KCE 41 0. W E 01 -

4.60 0, 1.030D02 9.27'E 01 0.000E41 C...;E-M e.C0 0. 1.142 N 2 1.654DC 0.0'.C E41 0.000i41
7.00 0. 9.779E01 7.901E*Cl 0.000E41 C.0 .E-01 7.00 0. 6.f 5;901 1.!iOE42 C. M E-01 0.C0;E-Cl
1.00 0. 7.09:E*01 7.C16D01 0.00CE 41 C.NCE-01 0.09 C. 7.093E*01 1.404i+02 0.CL;E41 ).90CE 01

. l.00 0. 5.526D01 6.15|E41 0.000E-01 0. hCE Cl 9.Cv 0. 5.526E41 1.2:lE42 0.CC0F01 ).00.!-01
10.00 0. 4.356D01 5.535D01 0.00CE41 C.v0;E sl 10.0) 0. 4.356D01 1.107D C2 9.00C v
einesisteeeeeeeeeeeeeeeeeeeeeeeessessissaiseaseiseaseseiseneseisieeeeieneeeessiseessesseieneeisiseesseessine I 01 ee. CME 41
e

-

ie . eieseieseines
e

seesessesseeisseesseeisteeseeiseteseessiseesiesessessiseeseeseeesineesinees iesiseesseesienseeeesiseeiseesesseeeeeeeeeeeeeeeeeee,

6 KR EVAC 6 4 SHEL 6 kA EVA0 6 H !LIL 6 hk EVAC 8 .a $ 4L 6 4 Etat 9 4 f t,
!!$i 84 6APMA C3!E GA''.A C05E lhF f u C0 th N t; tisi A% EWA t;it n"A t.5E th; Nf C0 IkF TH ~3
(RI) (CED (ab iah (O ta inli <!EG) ab ish 10 10
.... ..... .......... .......... .......... ...... ... .... ..... .......... .......... .......... ..........

0.60 0. 3.515D02 7.216E42 0.cxE41 6.:::E41 0.e0 0. f 515E4- 4.e ;!q2 0.(0Cb01 0.0;CE..!
l.00 C. 3.696D02 7.937D 02 0.000E 01 6.000! VI 1.M 0. 3.696DL2 1..a:E+03 0,(M E 41 0 RE pl
2.00 0. 2.805D 02 6.4560 C2 0.00C H I C.0CCE-01 2.t0 0. 2.8%D02 f.evCDC2 C.000E 01 0.vCCD01
3.00 0. 1.971 0 02 4.957D02 0.000D01 0.000E-01 3.00 C. 1.971DC2 6.6C9D02 0.00D01 0.000E41
4.00 0. 1.416DC2 3.927D02 0.v00E41 0. MC E -vl 4.00 0, 1.416E42 5.236D02 0.000E-0! 0.0XE Ci i

5.00 0. 1.064D02 3.289D 02 0.000 H 1 0.000 H 1 5.00 0. 1.064D02 4.;i5E42 0.0%E-01 0.000!-01 '

6.M 0. 1.142E42 2.762D02 0.000E41 0.0c;E 01 6.00 C. 1.142D02 3.709E42 0.00CH1 0.00C H I
7.0 0. 8.952D01 2.370D02 0.00 CHI 0.CXbol 7.00 0. l.952D01 3.160D02 0.000H1 0.00cE41
0.00 0. 7.083D01 2.105D02 0.000E41 0.0ME ul 6.M 0. 7.CBIE+91 :.607E*C2 0.000E-01 0.0ME 01
9.00 C. 5.526E41 1.946D02 0.MCHI 0.00CE 01 1.00 0. 5.526E*01 2.4 ale *02 0. MCE-01 0.000D01

10.00 0. 4.356E*01 1.6600 02 0.00CE Cl 0.Cv".f 41 10.00 0, 4.356E 41 2.214E+02 0.C.
eteneeeeeeeeeiseeeeeeeeeeeeeeeeeniesesseissaiesessesseeiseeiseeesiseessioneeeeesesseeeseieseieeeeesseeissee 0E-01 0.000E01iiesiseeeeeeeeeseisee
e $ MELTER SPELLER - N. M91C4, >ACi[4, MUICM F ALLS e

-

e 54LIEA 54 LIER - SEAF:% e
.

e e .

sienesieesseessesseseisisiseiese insieseiseesseiesie eeeeeeineseiseiseeiseessee ei.. sesseeieseiseieseisisesseeiseasessese . iie

--

|
.

FIGURE 3.10 l
-

Typical Straightline Projection Printout
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.

O
~

/' FUNCTION
Nt{J

(# 2 r,
'
i

! I
- KEYS

| ( / ,f I .) 1-RADIUS
-

..

' ,' a-ROkDS-2 J'I t' ,_'' /, /_l
.

.

3-PUBLIC
',_., 4-LABELS,

.' -f 5-200Mf
'-,~ .7 -

6-BEDRkN' ' .-
., 7_3

/ 8-LT PEN
|i k l 9-PRINT

10-EXIT'
% (."I,,?___.-
9-

.1 .h. ;.i
-

i, ELU GAM'

T=09:15,' . 's |\ 1 5.0 HPH
180 DEG'',

~' .", % %~g f.w~ E STA-

O d* 1. v4:d' -_ 4-420.eeM-

.
STATE.

.,
' i -- T ONNS.

'. --- RI U ER''

'.'.
. ... . poayS.

-

i

)
.

!

'..

1

'

FIGURE 3.12

Typical Graphics Output Screen
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|
I
I

'

f SHUTDOWN: DATE 10/23/87 11ME 04: 0u S Ti,C)

ANALYSIS: DATE 10/23/97 TIME. vv:lb
'

FIELD TEAM DOSE HATE -1.OU MR/HR
FIELD TEAM LOCATION -1.00 ti!LE

GROSS IODINE -1.000E+00 uC2/CC

.

STACK STACh. CONCENTRATION 1.000E+00 uC1/CC
STACK RELEASE RATE 1. ;~ 00E + 06 t C 4 i s t_ C
ISOTOPICS TJ r / IJ

MONITORED VS ISOTOPICS 0 U-MCN/1-THY /2-GAM
DATE SCREEN MET SCREEf1 FROMPT -,

'

f
I

!
,

t

4

.
.

I

!,
t

_.

t

-

FIGURE 4.1.4

t.esson 1 - Third input Screen
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. _ _.. ._ _. .._.-- . .._ . -

.

SHUTDOWN: DATE 10/23/87 TIME 09:00 51ACL
ANALYSIS: DATE 10/23/87 TIME 09:15

MET DATA
UPPER WIND SPEED 5.00 MFH

WIND DIRECTION 180.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F

i

|
.

.

4

'

: FRECIPITATION : 0.00 INCH /QTR HR
'

* SOLAR RADIATION : 0.50 LY/ MIN
RELEASE CONDITION

i 0 - RELEASE STOPFED
j 1 - RELEASE CONTINUOUS

] STACK : 1

! LOCATYPE : 3 1 OR 3
!

DATE SCREEN RAD SCREEN RUN PROMPT -

|O
-

.

'
,

f
.

*

i
1

t
.

:

.

l
!
i

! ;

i

!

<

-

,
-

.

*

FIGURE 4.1.5

! Lesson 1 - Fourth Input Screen

;
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METPfC V4.0 -- PLLimi TERK!hi AkD Kil A$5E554ti HC6Fa" 10lH/87 07:56

ELEVATED RELEASE PLUME PROJECTION FROM 9: 0

STRAIGHT LINE PLUME PROJECTION INFORMATION

0!$f ANS ARRIVAL !!AE 6A9 A D.5. IV INY IE 6MLMA itt

(SEC/s.3It (EFLETED 1/G CEFC$li.2)(Mil (DE6) IHR M41 t e RikR) (R/nR) ell tittinee3) (line
... . . .... .......... .......... .. ...... ............ .... ....

0.60 0. 09:07 1.136E*02 0.000E-01 8.479E46 1.94BE-06 8.710E !!
1.00 0. 09:12 1.451E*02 0.0XE41 9.2C6E 06 7.700E G7 3.442E49
2.00 0. 09:24 1.196E42 0.000E41 7.585E-06 3.019E C6 1.35CE43
3.00 0. 09:36 9.16M.01 0.000E 01 5.624E-C6 3.223E46 1.441E-08
4.00 0. 09:48 7.273E*01 0.C00E 41 4.615E 06 2.196E 06 1.294E48
5.00 0, 10:00 6.09 M * 01 0.00CE41 3.664E46 2.921E 06 1.3:6E-08
6.00 0. 10:12 5.151E*Cl 0.000E41 3.268E46 2.661E 06 1.1595 4.4 -

7.00 0. 10:24 4.389E41 0.000E41 2.785E-C6 2.24M-C6 1.M3E48
0.00 0. 10:36 3.699E41 0.000E41 2.474E 06 2.236E-C6 1.022E ti
9.00 0. 10 48 :.41EE41 0.000E 01 2.169E-C6 1.94M-06 E.674E-C9

10.00 0. 11:00 3.075E41 0. C M E-;l 1.951E-C6 !.692i 4 6 8.456E-04

PROTECTIVE ACTION RECOMMENDATIONS

2 HR EVA: 2 hR $HEL 2 HR EVA: 2=454L 4HREvC 44$4L 4 >A EVA: 4 A EkEL
Cl$1 Aki 6AMA KSE EAMA CCSE lhT THY 20 IU NY 03 Cl5T A45 Bura (03E iW. D:iE lhr THY to IV TMr c3
(MI) 1:I6) teu let) (b (U (PD (tis) ten in ) LO (R)e

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

0.60 C. 2.673E42 2.40!E*02 0.000E-01 0.M Ci41 0.60 0. 3.!!M42 4.EllE42 0.C CE41 0.00:(-01
1.00 0. 2.902E42 2.612E+02 0.CXE-Cl 0.CX!41 1.00 0. 3.696E42 5.:24E42 0.CXE--)) 3.C X E-01
2.00 0. 2.391E*C2 2.!!!E42 0.0CCE-Cl C.XCE41 2. M 0, 2.605E42 4.D4E42 0.00CE41 0.00CE 01
3.00 0. 1.836E42 1.652E*02 0.000E Cl 0.00M 01 3.00 0. 1.971E*02 2.305E42 0.0EE-01 0.0XE 01
4.00 0. 1.416E*02 1.309E*02 0.000E Cl C . MC E-01 4.00 0. 1.416E42 2.61!E*0" 0.CC E-01 0.000E41
5.00 0. 1.064E+02 1.C96E42 0.00;E41 C.0X E 41 5.C0 0. 1.06 4E 42 2.192E*02 0.000E 01 0.CN E-01 -

6.00 C. 1.030E*02 9.272E*01 0.000E 41 C ZCE->l 6.C3 0. 1.142E*02 1.E!4E42 0.0ME-01 0.000E-01 *

37.00 0. 9.779E41 7.901E*01 0.000E41 C . < . .'E 01 7.00 0. 6.852E 41 1.5sM*C2 C.CXE 01 0. CME Cl
B.00 0. 7.093E*01 7.C16E 01 0.000E41 C.( dE-01 9.00 C. 7. 063E *01 1.4'4E*C2 0.000E41 0.CM E 01 '39.00 C. 5.526E41 6.153E41 0.000E41 0. XC E 41 i.cu 0. 5.526E*01 1.2:lE*02 0.C X E Cl 0.C0C E41-

s e. s e ss ee.ieeeeeee eee ee siis es es se eie,.0ME 01...C. 00 E41is...... 0..M.....0... . . . . . 35 6.E.4. 1. 1. l.C.7.E.4. 2. . 0. 00.M. 01. 0. 0h. .t. 01. . . .. .|110.00 0. 4.356E41 5.535E 41 0 1 4;

eeessee ....iiiii . . . .. . .
e e

seeeee.eeeeeeees. ieeseesseeeeeeeeeeeeeeeeeeesi ei............. . ..................... .........................,.e .............

6 G EVAC 6 >A SHEL 6 kR EVA: e *8 !**L 9 FA ES A: I 64 54L $ *n Eut 8 *A $4L
O'$f Ak6 6AMA |MI EU'A C;5E Inf iki 23 lii f a : t!st A4 6u u ( ME iesa; ;ME 18 isy ;0 Inc ing ;3
tal) ttill feu teal to di P D (IEEi teO iO tu #U
.... ..... .......... .......... .......... ...... ... .... ..... .......... .......... .......... ..........
0.60 0. 3.51!E42 7.216E42 0.CXE 01 0. M cE 41 0.e0 0. 3.515E+0; 4..;;E*02 0.CMi 01 0.0X E 01
1.00 C. 3.616E*02 7. 8 3 7E * 02 0.00CE41 9.ZCE 01 1.C0 0. 3.696E*02 1..e5E*C3 0.CXE 01 0.00M 01
2.00 C. 2.lME42 6.456E*C2 0.000E 01 C.MC E 41 2. M 0. 2. 90M *0 ? 8. iEE*C2 0.CCM 01 0. MCE 01
3.00 0. 1.971E42 4.957E42 0.000E 01 C. 00E41 3.00 0. l.971E 4 2 6.6:9E 42 0.00:E 01 0.000E-01
4.00 0. l.41&E*C2 3.927E*02 0.000E 01 0.MCE 01 4.C0 C. l.416E42 5.236E42 C.CCM-01 0.MM-C l
5.00 C. 1.064E42 3.289[42 0. CME 01 0.0Gi41 5.00 0. 1.C64E*02 4.315E*02 0.0XE-01 0.CXE41
6.00 0. 1.142E42 2.782E42 0.f 00E-01 0.MCE 41 6. M 0. 1,14;E 4 2 3.;09E*02 0 0CCE-01 0.00CE 01
7.00 0. 8.95M41 2.3 ?M 42 0.0XE41 0.0ME 41 7. 00 0. B.852E*01 3.locE*02 0.0ME-01 0.ncE.01
0.00 0. 7.083E*01 2.105E42 0. CME 01 0.CtCE 41 8.00 0. 7. C 63E *01 2.IME*C2 0.0dE 01 C 0ME 01
9.00 0. 5.526E*Cl 1.846E*02 0.000E41 0. CME 01 9.00 C. 5.516E*01 2.461E*02 0.003-01 0.tCM 01

10 00...0... . . . . . 3 56 E * 01. 1. 66.C.E.4. 2. . 0. 00C.E.4. 1. . .C . M. . .E. 4. 1. . . . . . . . . 10. 00. . . . 0. .. . . . 35 6.E.*4,12. 214 E.*.02. . 0. 0. ;.0.E. 0. ! . .C. 0.N. .E. .C. l . . . . .
'

4 4

. . ie. . . .e .. . . . .ei . . . .. i .
* S4 LIER 5xELTER k. MWTC%. kWICW, NWTCii F Au5 e

-

* 54 tin - switTER - SEAH;01 e i

e !
-

.....ee .............iesei................e........................... ..e...... ......... ..... .............. .......i..........

I
,

.

FIGURE 4.1.7
O
V Lesson 1 - Plume Projection Output
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I
4.2 Lesson 2

Learning Objectives

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

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

Scenario
'

j

It is now 0916. The met data from the period 0900 to 0915 is now ;

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

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

-

Show the EOF coordinator where the plume actually went during the4

!period 0905 to 0915. The stack read',ng is as shown in Figure 4.2.1. -g
V| ,

j Lesson

!

1. 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. :

i

2. Proceeding to screen four, only the wind direction is changed in - I

accordance with the 0915 met data.
~

,

I

'

3. Hove to RUN and press (Return). This produces the off-site doses

,
and a new map which shows where the plume actually went from 0905

'

"

to 0915. Note that the plume is moving in a different direction.
This is the opposite direction from our initial projection using -

*

0900 meteorology and the assumption of persistence. It may be good

; pcactice to consider holding an off-site team in reserve to chase
the plume in an opposite 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.)

5. 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 sc.eraged over a 15-minute
interval. Radiological data (e.g., the stack monitor) is usually
available instantaneously. It is net logical to use instantaneous

| radiologicel data with a program that averages met data! Be

consistent in your decisions as to how multiple radiological data -

points are utilized. The radiological data can not be changed
during the 15-minute interval.

Summary
,

t

!

In this lesson the edit capabilities of METPAC were used to eliminate
'

the projection generated in Lesson 1. The actual meteorological data were

| used when they became available to show where the plume actually went--not
,

where it was projected to 90.

It should be kept in mind that radiological data is available almost f

instantaneously from the various monitors. However, meteorological data is
avera'ged over 15-minute intervals. Therefore, judgement must be used when

selecting radiological data for use by HETPAC. 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.
,

6

O
-49-

5912R/18.173
*

4

7

|
- , . - _ . - - , - - - . . _ , .- ._, - - . . . - - . . ..- -... - - -



. _ . . - - _ _ - - . . - - - . . - - . - .- --. __ - - . ._.._- -- -. . - - - . . . ._ _

!

f

'O

9:15 9:20
,

Wind Speed (Mph) 5,

Wind Direction (Deg) 0
,

Delta Temperature (Deg F) 0

i

Precipitat:c (inch /Qtr Hr) 0

I -

Solar Radiation (1y/ min) .5

Stack Concentration (uCi/cc) 1 2'

,

Stack Release Rate (uci/sec) 1.3E8 2.6E8
|
,

]
Loca Type 3

i

*

Field Team Dose Rate (mR/hr)

i
; Field Team Location (mi)

| Gross Iodine (uci/cc) -

i
!

I
_

.

j FIGURE 4.2.1

Lesson 2 - Stack Readings and Times
i

;4
1 -50-
j 5912R/18.173

l



- . . _ _ _ . . _ _ . . . _ _ _ _ _ . _ _ _ _ _ . _ . _ . . _ _ _ _ . . _ _ . _ _ _ _ . _ - _ _ . _ _ _ _ , - . - _ . , _ . . _ . - . _ _ _ -___.-_y--

4

,

5

i
'

! .. .
.

PLEASE ENTER DATE AND TIME OF SHUTDOWN AtiD DATE AND TIME OF RELEAGE:

.|
,

i

MO/DA/YR HR MN-

i - UNMONITORED RELEASE -1/-1/-1 -l a -i
-

|

I STEAli LINE -1/-1/-1 -1 -1

]! i CONTAINMENT RELEASE -1/-1/-1 -1 -1
,

ANALYSIS 10/23/87 9: 15

| LAST SCREEN
j. NEXT SCREEN
i

i-

i

i
i i
i

4

1 I
T !

l

; -
-

i
^

,

i

.

i .

!

$

<
;

i
:

)

i

i

i
| -

1

!

,
-

:
;

4
4

1

|
, _

.

FIGURE 4.2.2..

| . Lesson 2 - Second Input Screen

!
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ST Att

O- SHUTDOWN: DATE 10/23/87 TIML 09:00
ANALYSIS: DATE 10/23/87 TING 09:IS

FIELD TEAM DOSE RATE ~1.00 MR/HR

FIELD TEAM LOCA110N - 1. 0'.i MILE
GROSS IODINE -1.000E+00 uCt/CC

STACK : STACh CONCENTRAT1UN 1.000E+00 uC1/CC
ST All; RELEASE hmlE 1.!00E+0ti uC1/EEC
ISOTOPICS N Y / W

MONITORED VS ISOTOL ICS O 0-MON /1-THY /2-GAM
DATE SCREEN MET SCREEN FRCMF T -

. .

i

.

1

.

!

|

|
--

|

FICURE 4.2.3

Lesson 2 - Third Input Screen
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p SHUTDOWN: DATE 10/23/97 T I NF. v9:00 ST AC6

I ANALYSIS: DATE 10/23/G7- TIME 09:15(
MET DATA

UPPER : WIND SFEED 5.00 MFH
WIND DIRECTION 0.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F

9

:

f

PRECIPITATION : 0.00 INCH /0TR HR
SOLAR RADIATION : 0.50 LY/ MIN

RELEASE CONDITION
.,

0 - RELEASE STOFFED
1 - RELEASE CONTINUOUS

STACK : 1

LOCATYFE : ; 1 OR 0

DATE SCREEN RAD SCREEN RUN ,
*

1

.

.

-

- FIGURE 4.2.4
.

.
Lesson 2 - Fourth Input Screen
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PETPAC V4.0 - FLUME TRACKin$ Ah! ICli Allisistni FFtitem 10/23/87 08:35

bl an SEABROOK STATIONCAff AnD fter cri nuitAltR Weint noi: Alit i
~ PLUME POSITION AT 09: 15

$4 lid 0th 10/23/87 09:00 RELEASE CONTINUING
STACK PEiEASE 10/23/87 09:05
ANALY5tS 10/23/87 09:15 10/23/07 01:15

METEOROLOGY: (FROM 10/23/97 09:00 TO 10/23/07 09: 15). .

IONER LEVEL Wind $ PIED ulnD DlR (FROM) DELTA TERP[$ATLS[ FPtCIPliAll N $0LARRAt!Afl0N
(MPN) (M/$1 CES SECicR CE6F/CH DES C/100R tiAl in/15 Mlu L4m6Lif/ MIN

.- __ ... . ... - ...... ....... .... ....... .. ....... . - ..

ELIV4f(0 5.0 2.23 0. N 0.0 0.0 E 0.00 0.50

RADIOLOGICAL: (FROM 10/23/97 09:00 TO 10/23/87 09: 15). .

LOCA e' !
liAct CCW:InTRAil:W l.0000t*00uti/CC STACKFELEASEfATE 1.3000E+C8 util5EC rLCa AAft 1.};ME*06 cc/sec
Roull3R REA lh65 USED 14 CALCULATICE

SITE BOUNDARY INFORMATION AT 09: 15 ELEVATED RELEASE

1000 R RA01U$ EAL L1917 " !!IE Atla
TOTAL AttynJtATED 6A*PA COSI 3.34E*01 a: TOTA. A:CL".".4TEI TeiQlO tali C. Cot 01 R
IQIAL CLRl!$ REL[A5(D 2.14[+C4 C: isfai CLE!ES IC*!N! LELEAliD 0. ;i si Ci

pott 900Y C0!! #Att thT08'Af!0n thTAtt Te r0!D t0!E 8t.it InF08'Afitu !!!PEsitch tr. ttss
PLtIME !!$1 AkB zni Fliu G4 ti;In sii F AIi 15a na;[L Flits WA misin hii EAIi iig 6 m A 1,e siF. Ils Liisiliist

R0 RI IIS teR/ht) (aRitri MI 16Calset) uit (R/ht) tRinr 1 ml tvC /st:1 USE tstrie3) is/Mes3) (1/ Mis 2s

t.: 0.ME-01 1.4i! C6 1.1;{ ;8 4.711 110 0.6 180. 1.34t+02 0.5 3.27E*07 0.0CE-01- -

PLUME POINT INFriRMATION AT 09'15 ELEVATED RELEASE PLUME NO. 1

N0tt 100Y CCSE SAff Inf0R'Af!"4 IkfAnf fe50!! 00?[ I!.ft thfCR*AflC4 Of $FEt$t(h Ff,CICl$
PLtFE Dili A46 EML FiiLD Wii sisin Eit sAli i5] Rg'[L i[[is G k alsin pii RAii 153 5AMMA lis siF. lie siFUillish

40 M1 CEE teR/hri teR/hri M1 tu i/sec) uit (R/hr) (RIhr i R1 tutilsec) USE ta/R663) is/R6 ell (1/ Ret 2)
..... .... . . ......... ......... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

2 0.8 180. 1.43E*02 0.5 3.27E*01 0.CCE 01 0.3 0.00f 01 9.Itt 06 3.ctE 07 1.38t C9- -

1 0.1 160. 1.13t+02 0.5 3.27E*07 0.0;(-01 0.0 0.0CE 01 7.!!! 06 0.00E 01 0.CCE 01- -

.

,

_.

- FIGURE 4.2.5
|

Lesson 2 - 9:15 Plume Position Output

.
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O PitPAC V4.0 .. FLt'.I 1RAttlNC A 4 105t A55t!!'Ehi f Mita' 1i123 17 (6:!e |

ELEVATED l'ELEASE PLUME PROJEC140N FROM 9: O l

STRAIGHT LINE PLUME PROJECTION INFORMATION
D!$1 Aill 41 RIVAL IlME 3ARPA O.R. Ibf I>T CR 6 A'm A IIQ ttPI,ElEt 119 !!FtliflC4
(MI) IDEll (Mt:MN) ist/hRl (Ath4) ($[C/ Pee 31 titC/ Pie}i il/Mie2)

0.60 190. 09:07 1.33es*02 0.0Mf 41 1.479E46 1.946E4 s 8.710E Il
1.00 lib. 09:12 1.451102 0.0M(41 9.200E C6 7.2Mt47 3.442t49
2.00 110. 09:24 1.196102 0.0%E41 7 !Ist46 3.019E46 1.3%C48
3.00 lit. 09:36 9.180E*01 0.000t41 5.!28! C6 3.22M4e 1.44tt 08
4.00 110. 09:48 7.2ME*01 0.00 X Cl 4.615E46 2.894E-te 1.294E46
5.00 110. 10:00 5.947E41 0.0XE41 3.774E46 ?.109E 06 1.122E 08
6.00 ISO. 10:12 4.991E41 0.0Mt41 3.166E Ch 2.166E-06 9.694E-09
7.00 180. 10:24 4.275[41 0.C0C( 01 2.712( 4 6 1.d4[46 6.423I 4 9

'9.00 180. 10:36 3.72:t*01 0.00CE41 2.361f 46 1. 6: Cede 7.376E49
9.00 110. 10:48 3.283E01 0.E(E J1 2.06*E46 1. 4! -E :6 6.51CE49

10.0v 180. 11:00 2.92iE41 0.0Mi41 1.tisi46 1.2%ide 1.765E41

PROTECTIVE. ACTION RECOMMENDATIONS

2 M EVAC 2 NR $Wil 2 FR Evat 2 i.t Swit 4 >R IVA* 4 Ft $*E'. 4 4 (VAC 4 h4 lx!L
!!SI Ahi 6AMA COSE 6MP.A C05E lhF THf 20 thF Inf 3 O!!T Ax3 GAN t;5E E A'3A t;5E Ik? TWf C thF THY CJ
LAll IEEGI (sti tell (R) (El titli (t[51 (au (all (U (#1
.... ..... .......... .......... .......... .......... .... ..... .......... .......... .......... ..........

C.60 190. 2.673E42 2.40!E42 0.0ME41 0, CME 01 C.e> li;. 3.51:E42 4.111t*G ;.G;i41 0.0001 01
1.00 160. 2.902E 42 2.612t 42 0.000E-01 0.0XE41 1.M 10. :.6e6E 4 2 !. 54E*02 0.;3i41 0.000E41
2.C0 160. 2.391(e02 2.152E*02 0.000E41 0. MCE 01 *0 !!!. :.t;5E42 4.htt42 0.%:(41 0.0%E-01

.

3.C0 160. 1.836te02 1.652E 42 0. MCE Cl 0.C.;t 41 00 160. ".:3?t02 3.%1t42 C.C.CE-01 0.0ME 41
4.00 16). 1.455E42 1.309E42 0. CME Cl 0.000Ewl 4.00 190. l.e6!t*02 2.eliE42 0.M0E 01 0.000( 4 1
5.C0 160. 1.ll9f*02 1.0711 42 0.00CE-01 0.0XE-01 5.00 ISO. 1.241(42 2.141t42 0.0ME-01 0.CCCE41
6.00 190. 9.9811 4 1 6.953E 01 0.0001 Cl C.0ME VI 6.0 150. 1.106(42 1.797E*;2 0.CXE 01 0.000E-G1 -

7.00 160. 0.550E41 7.6%E41 0.000E 41 0.C00E41 7. 0 160. i.e21(41 5?tE42 c.;C:E 01 0.0CC E 41
B.00 180. 6.761E41 6.699E41 0.CGE41 0.C :(41 !.00 180. 6.161t+01 14;!4: e. ME 01 C. CM E-01

9.00 110. 5.3C8t41 5.910(41 0.0;CE41 C.M:E41 9.M 160. i.;cti+0! 1.ll:E42 (MM 01 0.H;E4]

P 10.00 180. 4.150E41 5.27(+01 0.00Clil 0.0MI 01 :0.ti life. 4. !!C E 01 1.C:4E 42 2.00CI-01 0.0M E 01
testeeseiseieeeeeeetsieteessesseeistieseisseessioneisione.eisease. ieseesiseeeesieseieseiseesieseiseesseeeeiseesiseesseeeeeeesse,
e e

esiteitetteise,eiseestiseeeeeeeeisseesiasseesieseesiessesseiesiseseiseesiesseeienei ieseieseiseietieeeeeitetetees oiseseesseestii
.

6 kR IVat 6 >R $ NIL 64 fu: 6 kl 59tt i 4 Eva* 8 3 5*Et 6 d EVAC 0 kR $*fL
Dili Ah5 6AMA MSE SA94 C05! thF to to liF in 0; t!$1 45 6MA |0if ?WA C0!! Ihr 14 C0 lhF IM CO
(MD 1:161 feu leti (R) 10 tell (LEEl ieu t eM (O IR)
.... ..... .......... .......... .......... .......... .... ..... .......... .......... .......... ..........

0.60 180. 3.515t 42 7.216( 4 0.00;E ;l C.tctt u C.69 l i'> . .: lite:2 9.62;E*:2 0.:XE41 0.000t41
1.00 100. 3.696E 4 2 7. 0 71 42 0. % 0t 01 0.0.Ewl 1.00 lie. :.696E42 1.441E43 0.00.[41 0.CC0E 41
2.M 150, 2.805E 42 6.456E42 0.0001-(I 0.00E41 2.0 lE0. 0.60!!42 0.6tGE*C2 C.0CCE41 0.0Mt41
3.00 180. 2.283E42 4.957142 0.000E41 C.0ME 41 2.05 100. 2. 9'.E*02 6.609E 4 2 0.CXE-01 0.00;t 01
4.00 160. 1.66314 2 3.927t 42 0.0 ME 01 C.00:t 01 4.00 !!0. 1.663t*02 5.236t4: 0. CME 41 0.000t41
5.00 llo. 1.241E 42 3.21:f*C2 c.000E-Cl 0.0get 01 5.N ID. l. 41E+02 4.2i:E 4 2 0.00 E41 0.C00E 41
6.00 190. 1.106E 42 2.695E4 2 0. CME 41 0.000E41 6. 0( 150, 1.10eE42 3.19:(42 0.0Mf 41 0.0Mt41
7.00 180. 9.62 t(41 2.309142 0.0ME Cl 0.000E41 7.00 150. i.e21E41 3.075t*02 C. N(E 01 0.000( 4 1
8.00 180. 6.761E41 2.010E 4 2 0.0 ME4 1 0.0XE-91 9.00 160, 6. 761E 01 2.eB0E 42 0.MM41 0.0C0E 41
9.00 180. 5.30BEeCl 1.773E*02 0.000E41 0.0ME-01 9.00 '1 0. !.kiE41 2.;64E 42 0.MCE-01 0.00CE41

10.M 150. 4.1%E*01 1.5921 42 0.000E 41 0.C00E-01 160 4.150E *01 2.109142 0.C00E 01 0.00CE41
esteeseenesessenessaiesessesseiniesieseineeeesienseistiseeseeiesie.10. Meeeeeee.eeeeee ee ee eee s seiss eee e s eies se eeis ee sise et e s see s e e s

SdELi[A - S A'llitti. >M7 tCh. PM7 f;t TARS ee SKELTER -

54ELIEii -Str.lE008 e .6 SHELIER -

e e ,

eisensioisseesiesseseeiseieeeeeeessee ...... iiiionesissie iesieieseiseeiesseeieistisisinieseiseeie eiseiseeiseeiseiiiiiiiiiiiti. .

-.

.

FIGURE 4.2.6
,

lesson 2 - 9:15 Plume Projection Outputs
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1

O i / / FUNCTIONNt c'
2..c KEYS'i 1

-

[ / b I- J \'
-

1-RADIUS
2_ ,[ 2-ROADS.

'; c'
,_N,' /, 3-PUBLICa

4-LABELS i'
.

i,

.'* .f 5-ZOOM |'( ~.~

~T -
6-REDRkM i*'

- - .

[ ,) 7-
1 S

/ 8-LT PEN'

| k L 9-PRINT
r, 10-EXIT

.' s,;, $
~'

-

|
, , .

7~~~ ~~$_ ~
h|-

i, .;. -
(.

' v-1 ELU GAM'
',

T=09:15.' . 's i
', / I 5.e HPH -'

' ,~- % R./ hNg~. e__ E STfIB
' e DEGe

O }'' v 4-428. ees1
7%' STATE~

' TOWNSi-

i. RIUER,
''

'... .f \ poaps.
.

-

|

.

-

[IGURE4.2.7

Lesson 2 - 9:15 Graphics Output
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.

O
PLEASE ENTER DATE AND TIME OF SHUTDOWN AtJD DATE AND TIME OF hLLEAbE.

MO/DA/YR HR:MN

, UNMONITORED RELEASE -1/-1/-1 -1:-1
STEAM LINE -1/-1/-1 -12-1
CONTAINMENT RELEASE -1/-1/-1 -13-1

ANALYSIS. 10/03/87 C: 00

LAST SCREEN
NEXT SCREEN

_

O -

,

_

.

'

FIGURE 4.2.8

Lesson 2 - Second Input Screen for Projections

5912R/18.173
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. _

O STACi
SHUTDOWN: DATE 10/23/87 TIME 09: 00
ANALYSIS: DATE 10/23/87 TIME 09 : ~.0

FIELD TEAM DOSE RATE -1.00 MR/HR

FIELD TEAM LOCATION -1.00 MILE
GROSS 10 DINE -1.000E+00 uCi/CC

..

. _

STACK : STACK CONCENTRAI10N 2.000E*00 uCt/CC
STACK RELEASE RATE C.600E+v8 uC2/SEC
ISOTOPICS tl Y / N

MONITORED VS ISOTCF ICS O n -MON /1 -T Hy / 2-G AM
~

DATE SCREEN MET SCREEN

O

1

.

,

.

.

-

I
l

-

FIGURE 4.2.9

Lesson 2 - Third Input Screen for Projections

.
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1

I
l

I

I

b:
V SHUTDOWN: DATE 10/C3/87 TIME 09:00 STAC6

ANALYSIS: DATE 10/20/07 TIME 09:00
MET DATA

UPPER : WIND SPEED S.00 MPH ,

'

WIND DIRECTION 0.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F

,

.

PRECIPITATION : 0.00 INCH /DTR HR
SOLAR RADIATION : 0.50 LY/ MIN

RELEASE CONDITION

0 - RELEASE STOPFED
1 - RELEA3E CO 4TINUUU3

STACK : 1

LOCATYPE : 1 OR 0*
.-

DATE SCREEN RAD SCREEra RUN F h C;1; 1
~

O

_

- FIGURE 4.2.10

Lesson 2 - Fourth Input Screen for Projections
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1

RETFAC V4.0 -- Plunt IRACKING At> t $t Allillutki H06ta'i 10/i:187 Citil
j

BAtt Ab) fint Ort m0lOAlv8 NAimm 40ltAlYR W8:an SEABROCK STATION |
PLUME POSITION AT 09: 30 I

$ttifDOWN * 10/23187 09:00 RELEASE C0NTINU!NG |
$TACKRELEA$t 10/23/97 09:05 i

AhAltlll 10/23/87 09:15 10/23/87 09:30 )
1
1

METEOROLOGY: (FROM 10/23/87 09:15 TO 10/73/07 09*30) |. .

|

TWER LEVEL 111iD $Pif 0 WluD Dit (FROM) DELTA itMPERAfuRI PREClPliATICW $0I,ARRACIAllGN
LRPHI (R/$) Dil SICICR tElF/CH Cl$Cll00R $ TAI lhll5 Mik lam 6ttYlR!u I

ELEVAfte !.0 2.23 0. R 0.0 0.0 t 0.00 0.50

RADIOLOGICAlt (FROM 10/23/87 09: 15 TO 10/23/87 09: 30). .

*

LCCA 3 ,

if A?K COCDitRA11CN 2.0000t+00 ott/CC STACL REttA!! RATE 2.6000t*C8 uCilllC FLCs AAft 1.3*t+C6ctise: '
*

RChliCA RIADlk65 USI: Is CretVLAi!CM

SITE BOUNDARY INFORMATION AT 09:30 ELEVATED RELEASF
, ;

1000 R AltlVS ti.L L!Rif .. !!!! AttA I
,

( 10fte AC;cuAft) GARMA C;!! 9,93t*01 eR TOTAL, AttLM.'LAf t0 iMR0!; CO$t 0.Ctt 01 R
TOTAL cut!!S RELIASID 9. tit *C4 Ci TOTAL CUilti ICDikt IILEAi!D 0.0;t 01 ti

_ tw0tt 803Y C0st #Att thressat;Cs IgrAuf int 010 te?! tr.tt Inr04satt:s tis:Es51(nFAtt:11.

Plumi !!$f ANS nc;tL Filis (;h sisin pii EAit 155 PsstL Filla Esi sis;n hii, .RAii 155 sa'% lis sii. les itesilii;%
40 Al It6 (nAlhrt isR/hri R1 Intilsect Lit IR/ht) (Albr> P! tvCalle:) USE t s/ Re di (s/PtG1 (1 m e;
..... .... .... ......... .... ... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

0 1.6 190. 2.64t*02 0.5 7.64f+07 0.00t 01 0.2 0.00E 01 S. 45t-( 6 1.9 ( Ci 8.711 11 1
- -

O ,

<
.

PLUME POINT INFORMATION AT 09: 30 ELEVATED RELEASE PLUME NO. 1
'

_ 4XI 1007 C0!! satt tercenat!Og Wrsst tes0tD C0!! Batt brtt=Attty gtsetsti:n fl.tt 'O IW

PLUPt Illi Ahi Mn FIRE Esh bisin EEL EAii iis RC;it FliiG Esh misin iii Esii iis 6A V A lis GiF. Iis siksiiii;'t
40 Al til (eAlhr) (eR/hrt el f acilseci Uit (R/hri 1Athri ml 4,Cillet! Vit (s/ Ped) is/R*Ci tit **C
..... .... .... ......... ......... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

3 2.1180. 1.17t*02 0.7 1.27t+07 0.0:1 01
'.41t 06

0.6 0.';;I 01 .0st-(6 1.:it Cl- -
.

2 1.2180. 2.lll*02 0.6 7.64t*07 0.00t 01 9 0:1 C6 1.171 Cs 7.C*[ Ci0.4 0.001 01* -

1 0.1 150, 2.22t+02 0.5 7.44t*07 0.00[-01 0.0 0.CCE-01 7.Itt 06 0.0:t 01 0.ME Cl
- -

|
,

e

i

. *

i

FIGURE 4.2.11 |
'

Lesson 2 - 9:30 Plume Position Output
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/ h
() M!iP AC V4.0 PLL,?! IRAtilh6 AAD DOSE Alill!*Eni HDGRAM 10/23/07 CI:43

ELEVATED RELEASE PLUME PROJECTION FROM 9: 15

STRAIGHT LINE PLUME PROJECTION INFORMATION
91$1 Att ARRIVAL flPt GAMA D.R. Ihf ikt (R $4MA Il0 CIPLifED IIS (EF0$ lit;N
tRll (Dell (HR:MI let/WAl (t/HRi tittlReill ISEC/MeOI tt/R**:)

0.60 100. 09:22 2.636 D02 0.000b 01 8.4791 4 6 1.949E49 f.7101 11
1.00 190. 09:27 2.963E 42 0.000{ 01 9.20lE46 7.700F07 3.442E 09
2.00 110. 09:39 2.316E 02 0.00Cf 41 T.505bC6 3.019E 06 1.35CC C8

3.00 180. 09:51 1.8111e02 0.00Ct41 5.824E C6 3.223bo6 1.441t C8
4.00 180. 10:03 1.435D 02 0.00CE-01 4.615bC6 2.894b06 1.2f4E48
5.00 180. 10:15 1.173D02 0.00M41 3.774E46 2.509t C6 1.122f 48
6.00 180. 10:27 9.844D01 0.000E01 3.le6t46 2.16ti-06 9.694E 09
7.00 180. 10:39 8.43;D01 0.0001 01 2.712606 1.6!4b06 f.42;E49
9.N llh 10:51 7. 41( 4 1 0.00Cb01 2.36tt 06 1.65tt C6 7.376E41
4.00 110. 11:03 6.47&D01 0.000E41 2.Ci:( C6 1.45eb06 4.51C(49
10.00 10. 11:15 5.776D01 0.N0E41 1.6:it C6 1.MibCa :.749E09

PROTECTIVE ACTION RECOMMENDATIONS
2 KR EW A: 2 h154L 2 HA (VA: 2 ka $41, 4 M [VA: 4 >R Sk!L 4 4 Evt.: 4 kt Skt'.

Clli A4 GwA C;516AMA C 5! Ihr Ike C3 the int to Clif AG EA w C;it GA W. C;5! 16 f*e R Ikt Taf C3
~

thii 1:!5) Is0 tea (R) til all (!!31 teO teO tRI th

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

0.60 150. 5.272DC2 4.74!D02 0.CXE Cl 0.C0C E 41 0.60 lH. 7.!92E42 9.49;DC2 0.G;F01 0.MCt41
1.00 110. 5.725E42 5.153E42 0.00CE41 0.C4CE 01 1.00 160. l.006D02 1.031DD3 C.CCCE41 0.000t41
2.00 110, 4.7161 4 2 4.24:E42 0.00CF01 0.CXt 41 2.C0 10. 6.123D02 8.490E 4 2 0.CC;E 41 0.000[ Cl

: 00 10. 3.621E 42 3.2 tid 02 0.0 X bol 0 WCE41 3.00 10, 4.55D02 6.!!9142 0.CMbt! 0.CCCt41
4.00 10. 2.869DC2 2.ti D02 0.0Xb?! 0.0Xb01 4.00 160. .6:iE42 5.16!D;2 0.0%E41 0. CME Cl .

5.C0 10. 2.346DC2 2.ll:E4; J.0XI41 0.CG E 41 5.09 160. 0.741( 4 2 4.02!D C: 0.00;bC: 0.0hb01
0.00 113. l.969E*C2 1.77:D02 0.000E41 0.MCE ci 6.00 180. 2.421!42 3.544E42 0.04t41 0.0Nt41
7.CC 160. 1.697DC2 1.!!!!42 0.CXE41 0.0Gt 41 7.00 1 0. 1,9|lE 42 3.036Dt2 0.Ett41 0.0MH1
0.00 18C. 1.468[*C2 1.;;1t*0 0.CXb C! C.CXt41 9.0) 1.0. 1.!!7D02 2.643D02 C.GCF0! 0.00CE 01
9.00 160. 1.209D02 1.166D02 0.CXE41 0.0CC H 1 9.C0 180. 1.*09E42 2.331142 0.0%E41 0.CXE vl

10.00 180. 9.630DCI l.C4CDC2 0.00tb 01 0.000E41 10.00 1H. 9.630D01 2.CHE42 0.M;M1 0.000 H 1-

e m e m o m m m ete m m m m m m m es m o m ese m m m m m m e m m es m m ee m e m m ee m e m o m m m m m es m
S>EtitR . tal,lthRT, bA9f tli, 49f;n FAal e

o $4 LIER - *

5FntIR SEAIF0Cr *
e SkELIER -

e
e

em mte mmem m e sec es emie t e t e mm ee tm e m em e m e m e time em e mmme tte mm e em ete s e m me om e t e e mm e

6 >R (VAC 6 N4 FEL e 4 EVA: 4 kt Seit 8hlIVA: 6 H $4L i 58 (VAC i >R $ 4L
0111 Aki 6AMA ("'t SAMA ICS( lkF ikf 13 Inf TNf (3 Dili AQ 6AP*A Kit EAMA C i! Ikt inf :D lhF THf ($
(R!) (Ot6) teO (SRI (R) (R) all !!E6) teO (s0 (R) (R)

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

0.60 160. 7.592DC2 1.423H 0.C0CE 01 0.00CE 01 0.60 10. 7.59;D02 1.89BD0; 0.000b01 0.C0CI41
1.00 lH. 0.006E42 1.!41D03 0.00CE 41 0.00CE 41 1.M ID. 6.h6E42 2.06tt*03 0.NCHI 0.000t41
2.00 10. 6.123EeC2 1.273D03 0.000t41 0.0MH1 2.C0 16L 6.123E42 1.696D03 0.NCE41 0.C00E 01
3.00 180. 4.915t*02 9.778E42 0.000t41 0.0001 91 3.00 160. 4.95tE42 1.34DC: 0.0 ME 01 0.0C0t-C1
4.00 10. 3.639D02 7.747E42 0.0CCbol 0.CMbcl 4.M 160. 3.6 iD02 1.03;t43 0.0CCf 41 v 000 H 1
5.00 180. 2.741[42 6.33tE42 0.cMbt! 0.hCM1 5. N ISO. 2.741E42 9.447E*C2 C.0Xb01 0.CNH1
6.00 180, 2.42tD02 5.316f 42 0.000!41 0.000 H 1 6.C4 10. 2.42&D02 7.CISD02 0.000b01 0.0XHI
7.00 IM. 1.911D02 4.154t42 0.000141 0.00?E 91 7.00 110. l.911D02 6.072E 42 0.CM H I 0.0NH!
9.00 150. 1.517E*02 3.964E42 0.0XE41 0.000 H 1 8.N 18h 1.517D02 5.215DC2 C.000E 01 0.CMH1
9.00 1H. 1.209D02 3.497DC2 0.00Cb01 0.0ME-01 9.C0 !!0. 1.209D02 4.663D02 0.0XH1 0.00C H I

10.00 180. 9.4301 4 1 3.120D02 0.000H1 0.00C H I 10.00 lH. 9.630D01 4.160DC2 0.000E41 0.MC H I
~

-

esseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesiseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetooise
54LifR SALill%f, hieldtPGEI hiside e

e $4Litt - SALill'.;RY. WDi#fPCRT$. hist;lf I. >A9TCt- u mEuldt, A*Ill;lf[t. >A910s
ie SHELTER - s. Niet#1, A4580R1 k W ICn 54titt

e 5ktLiti r[h5th5fCN,n.HA9fbt,MWICW 54LTER LEkSltif04. n. m W I e
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_N,. ' 4-LABELSi ...'
." / 5-Z00M# ..,_

'
. 6-REDRAW/ ,.
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______7 7--

)'7
i f 8-LT PEN

|i k L 9-PRINT
i .' ,' 10-EXIT-
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Q_

'
' ELU GAM,
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'
..
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!
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! f
i

'

i i

4 .

F

4 9:25
i

i

f Wind Speed (Mph) '

;

i

Wind Direction (Deg)
.

|-

! t'
Delta Temperature (Deg F).

i i

j

!'l Precipitation (inch /Qtr Hr)
|

i
!a

J Solar Radiation (ly/ min) -

?

j .

Stack Concentration suci/cc) 2
'

9 1

i
i

I Stack Release Rate (uCi/sec) 2.6E8 !
i |

.I i
I

!
. Loca Type

1

i
l

.!

!
1 Field Team Dose Rate (mR/hr)
}
i

! Field Team Location (mi)
)
|

| Gross Iodine (uci/cc)

i
1

|
t

!

!
~
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O
1- PROJECT USING CURRENT ANALYSIS WITH FERS! STENT MET AND F.AD DATA
2- PROJECT USING CURRENT ANALYSIS WITH USER INPUT MET AND RAD DATA |

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

..

-

O

.

!
._

i
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|

|
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I

RETFA: V4.0 PLtRE ff Att!4 A4 :C:t Aliill*[nf ficGnta tv/:3la? Olitt

O tatt ne !!nt eri neltans he:nw *0ttanw we.nu SEAE4 ROOK STAT 3ON
PLUME POSITION AT 09:45

$41TD0tW 10/23/07 09tM RELEASE CONTINUING
$fACK REL(A$[ 10/23/07 C9:05
Ah4Lill$ 10/23/87 09:15 101:3/17 09:45

METEOROLOGY (FROM 10/23/87 09: 30 TO 10/23/97 09:45)..

'

10b(t LEVEL tlh0 SPEED tle Clt (F80m) DELTA timatRAtuRt PRECIPITA11CN SOLAt EADIA11CN

(MPM) (Mil) 0(6 SEC10R tilF/td C[6 CllCr0R STAl luil5 Alt LAN6LEYlRIE

ELEVATED 5.0 2.23 C. n 0.0 0.0 t 0.00 0.50 i

RADIOLOGICAL: (FROM 10/23/87 09: 30 TO 10/23/R7 09: 45)..

LOCA 3
STACK CCN!(tis Alltu 2.000C(*M u;oCC lia;kl!LIA!(EAll :.6 b l*C9 wCle!I* F.:s AATE 1. m (*Cl ecstet#

KaliBR REulh65 USED la Caitui ATICu

SITE BOUNDARY INFORMATION AT 09:45 ELEVATED RELEASEi

1000 R R 0!c3 (Al L1R!1 iltE At!A
TOTAL ACCURAATED 6AMA CC5E 1.66E*02 en 101Ai a:t W LAttg in g !t CCSE 0.00E-01 1
13fAL CURit5 RELEASED 1.74t+C5Ct I;fl.', Cctl[5 IC;lhi EELEAitt 0.0st Cl Ci

t<LE I:tf CMt satt tarct=1110% twenti te to!) t Mt sAtt Intenant!O% ttSFf 85tt% ta:*si
PtuRI Clli ed nant tiito csA tisih kit kaii 157 R;;il Fitte ich e nin hit vari iig Gana Its stk. Iis siFailiist

|
M R1 Cti leR/ht) (ellhri R! tutilset) LSE (Rihri (Ritt) Al tuttisett US( tilmee3) (g/Ree3) tilste:t
..... .... .... .... ... ......... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

C.2 0. cit Cl 8.4i! 04 1.1!! 08 f.711-!! -0.5 l.40t*;' O.0CE 010 0.6 100. 2.65(+02 --
t

'

PLUME POINT INFORMATION AT 09:45 ELEVATED RELEASE P L U M E,, N O . 1
'

u4LE 80tf 50!T Catt tattesatttg Intant ingS!) t!!! satt le tuatten etSt!#!!ct tattellc

PLUME t!!! Am8 MML FliLL LGR tisin lik FAi[ 15] RJ;[L FligD C;it tisin kEL kaii iis NCEF. Ile siksilII.4
O RI t[6 (eAlbri toRlhre M1 twCIseti LSI (Altri (Rlbr: Al tstilset) U5t tiemie31 ts/ Reel) tilnei2.
... .... . . ..... .. . .. ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

0.9 '0.00E Cl !.371 06 3.!!! 06 1.40t Cl1.0 3.;7t*07 0.CCE 01! 4 3.3100. I.46t+01 --

0.7 0.0;f ci 6.63E 06 3.211 06 1.45t Cl |0.8 7.64t 07 0.0ct.013 2.5 ID. 2.06(+02
' .-

0.4 0.0(E 01 9.03E 06 1.57f 06 7.C t Ci0.6 f.4E*0' O.00E 012 1.2 180. 2.02(+02 --

0.0 0.0CE 01 7 !!f 06 0.0C( Cl 0.00! 01 *

0.5 1.4;E*07 C.CCI 011 0.1 110. 2.23t+02 --

1

l

|

|

'

!

: . FIGURE 4.3.4 |
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.

PitfA: $4.t . PLtAt flattlu AhD IC$t Alit!!=t%t I AWM 101:3.17 tinte

ELEVATED ret. EASE PLUME PROJECTION FROM 9: 30

STRAIGHT LINE PLUME PROJECTION INFORMATION

(5ttin.Ill CIFLilEC 110 |tF0ilt!CN
Clli AAL ARRIVAL tlRt 6 ppa C.S. Ihr THY OR (A W

41 ($[CIPi41 til m :4tRin (Mll (Nimal totinO (ElhR)

0.60 II). 09:37 2.64i(42 0.00M41 8.479( 4 6 1.94st 48 9.710t il
1.00 180. 09:42 2.175(42 0.00Ct41 9 aC6t 06 7.70Ct.07 3.4421 4 9
2.00 180. 09:54 2.369t42 0.000(41 7405t 06 3.019E46 1.35CE.Cl
3.00 100. 10:06 1.819E42 0.000[4] 5.824( 4 6 3.22:( 06 1. 4 41[.Cl
4.00 180. 10:18 1.441E 02 0.00CE41 4.615E46 2.ltet 06 1J94t-09
5.00 180. 10:30 1.175t42 0. Mot 41 }.724E46 2.504 46 1.l!M48
6.00 100. 10:42 9.8841 4 1 0.000[ 4 1 3.166t46 2.169t46 9.694t49
7.00 110. 10:54 8.470( 4 1 0.C ME 41 2.712t46 1.8841 4 6 9.423E49
1.00 100. 11:06 7.374t+01 0.0Mt41 2.3611 4 6 1.65M C6 7.376f49
9.00 100. 11:18 6.50!! 4 1 0. CME 41 2.003! 4 6 1.45tt46 6.5tCE49

10.00 !D. 11:30 5.804E41 0. MCI 01 :. list 46 1.29:( C6 5.7i1[-0i

PROTECTIVE ACTION RECOMMENDATIONS
2 * IVA: 2 Mt Sk!L 2 kt tvat 2*kt SKIL 4 99 (VA2 4 >R Skil 461liAC 4 >4 I"ti

Ollt Ahl 6WA CC516AuA COSI thF thy 03 IkF int 00 Dill An6 (AMA005EEAvat:51 IkT THY C3 IAF taf C3
leu 40 GI irs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . .(mil (CI6) let) teO tR) (O Mll (Ilil

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

0.60 110. 5.*96t 42 4.7ett 42 0.000E 4 1 C.t0:t-ci 0.62 110. 1.25ft*02 9.5!!!4 2 0.00C1 01 0.MM41
5.751E42 5.176t.q2 0.C: ( 01 0.0;;i41 1.00 180. 1.7 ele 42 1.M5E43 0.C0 t41 0.Mvi h .1.00 110.
4.737(42 4.264! 02 0.00CE4: C.0.Ct Cl 2.00 l!0. 6.74:142 1.!27I42 CJGt41 C.CZI412.00 lla.

3.00 100. 3.6!It42 3.274E42 0.000t41 0.tWi-01 3.N 160. t.432i42 6.14tf 42 0.CZE 01 0.CCCE 01
4.00 180. 2.flM42 2.194142 0.000(41 0.C Ai 41 4.00 10. 4.016t42 5.IIII42 S.M;f 41 C.MCt Cl

5.00 100. 2.357( 4 2 2.1211 4 2 0.0001 01 0.0.M 41 5.M 100, 3.c4EE42 4.242(42 0.00M 01 0.CMl41
6.C0 100. 1.976t42 1.700E42 0.00M41 0.0XEN! 6.00 180. 2.666E42 3.!KE42 0.CXt41 0.0Mt.Cl
7.C0 110. 1.694[42 1.52!!42 0.CCCI-Qt C.CGlil 7.N 180. 2.13:E47 3.v44i42 0.WM41 0.CXE41
1.00 150. 1.475t 42 1.327t42 0.0Xtol 0.Mid t e.M li). 1.htt'u! 2.6t!!42 C.(0Cl41 0.0Mt41 -

9.00 180. 1.30l[ 4 2 1.171f 42 0.000!41 0.0M 01 9.00 110. 1.377(42 2.342[42 G.CXi41 0.0XE41
10. M 190. 1.11*[42 1.C4W42 0.00;[41 C. hcl 41 10.M lla. 1.112t42 2.(69(42 0.0iC141 0.0CC t41
mememmmmmmmmmmmmmmm mmim.mmmmmmmmmmmimimmmmemmmm.

SwtLitn $Atlll?Y NWICn. >A9ttu FAtt$ .* SkILitt . .

$ktLita . St&66 Ct i* SMII,itR .

e e

immmesmmmmimmmmimmimemmism.m mmmmmmmmmmmmemmmmmmmmm
.

6 HR (3: 6 ht Sktl 6 hA (VA: 66814L 8 >R tu: I ># $ wit I bt (30 8 kA ikti
c151 Ani sm :5! EmA C:St Int tav 0 Int 1 e (* M51 A'4 GuaA C05C GMA :*!E th' f>f |0 inF tav 0
(PI) tttEl teO teO ib 151 all (Ifil leu t eO tu (H
.... ..... .......... .......... .......... ......... .... ..... .......... .......... .......... ..........

0.64 180. I.*IlliO2 1.43tt43 C.CXI Cl 0.N 3 41 C.60 110. l.2 tit 42 1.9ht43 0.0Mt41 C.MM 01
1.00 100, 1.761[ 4 2 1.15![ 4 3 0.0XI Cl c.C;;tel 1. 00 160. 0.7e1142 2.07Ct43 0.0Mf 41 0.0Mt.01
2.00 110. 6.743( 4 2 1.219( 43 0 M01 Cl 0.CtM C1 2.00 160. 6.743E*02 1.7Ct143 0.0Mt41 0.0 ME 01
3.00 180. 5.432t+C2 9.12H42 0.000(41 0.0 20t 41 3.00 10. 5.432( 4 2 1J1ct43 0.CMt 41 0.C00E 01
4.00 180. 4.016E42 7.7tlE 02 0.0ttt41 0.CtC!41 4.M ID. 4.016( 4 2 1.0!II 4 3 0.00;t41 C. CME Cl
5.00 Ino. 3. Colt 42 6.363t42 0.00M41 0.ML(41 5.M 10. 3.C4!! 4 2 9.41!E*02 0.C0:( 01 0.0XE 41
6.00 110. 2.696(42 5.34NH2 0.MCt41 OJXt41 6.09 180. 2.686( 42 7.1191 42 0.0 %E 01 0.MCl41
7.00 lla. 2.132(42 4.574t 4 2 0.C00t Cl C.ca!41 7.M 100, 2.132E C2 6.c99f 42 0.CXt41 0.0%t 41
8 M 180. l.7C0!42 1.il:142 0.00Cf 41 0.0%I41 0.0 !D. 1.700E*02 5.M9[62 0.b0t.01 0.00CI-Cl
9.00 110. 1.37M42 3.!!3Eic2 0. Mot 41 0.CCC t 41 9.00 110. 1.377( 4 2 4.684(42 0.00Ct.01 0. MCt 01

10.00 100. 1.llM42 3.134t42 0.0CCE41 C.MM 01 10.09 10. 1.llit42 4.179142 0.txt-01 0.0Mt41
mimmmmmm mmmmim m mm mmm memismmm mm me me mimmimim mm m mim m m e
e swititR 5Atistunt. ntult w ent nisivo sxttttR satislett ueILwcat udst i

'

5 $4LifR s tielJtf. APillcti . n W i;n e
. s. niel AY, AmillJRTstustasica n. MAvih . Hapt:4e SHttttt

MA9tc9 srtLitp . ettslut:n. h. *wt =, kAvt:s ei f*ti.itR
e SMttita n W i:4Ftdts,st68::k utLita . kAvics FALLS, stAst::: i
. .
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6-REDRAW- .-
7-/ i

/ 8-LT PEN'
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: 4.4 Lesson 4

|O
Learning Objectives

3,
;

l
j 1. Update projections using Option 4 and the program's editing

capabilities to produce a "real-time picture" of the plume. ,

1 :

) !
Scenario ;'

{ It is 0931. 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 in wind speed and wind >

direction as noted below:

Upper 6 mph 40 deg
;

Lower 3 mph 40 deg
t-

| Show the officials where the plume was at 0930.
!

Lesson
'

,

1

1

1. The displayed current analysis time shown on Screen 1 is 0945. The
'

j 0945 and 0930 projections must be eliminated before continuing the
i real-time analysis,

t

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.

I
!
j 3. The 0945 projection has been eliminated. Do 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). |
1

l

1 4. Enter the new met data and execute "RUN."
i !

'
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.

5. Note that if Option 4 (Eliminate Last 1/4 Hour of Accident) had

i 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 input

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
illustrated in this lesson. Use Option 4 when more than one projection has
been made and current met data becomes available. Option 2 and 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 is not likely to change by much, if at all).

O
.

I

!

|
.

O
-72- |

5912R/18.173



Fi .
'

i

) |
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'

i

l

I -

!

i 9:30
)
!
i

Wind Speed (Mph) 6

;

Wir.$ D;irection (Deg) 40
.!

I Delta Temperature (Deg F) 0

I

Precipitation (inch /Qtr Hr) O

!

i
j Solar Radiation (1y/ min) .55
s

.

|
Stack Concentration (uCi/cc) 2

2 .

.

1

| Stack Release Rate (uC1/sec) 2.6E8

f

Loca Type 3

I Field Team Dose Rate (mR/hr) |
i li

1

Field Team Location (mi)

f Gross Iodine (uCi/cc)

|
i.

|

1

=

G FIGURE 4.4.1

'

j M son 4 - Stack Readings and T_imes

a

I -73-i suwm m -



.

.

METPAC VERSION 4.0 CURhCNT ACCILENT CONDITION

START OF END OF

M0/DA/YR HR MN M0/DA/YR HR MN

SHUTDOWN 10/03/07 9: O

STACK RELEASE 10/05/87 9: 5

ANALYSIS 10/20/87 9:15 10/20/07 9:30

,

?

3- START NEW ACCIDENT
2- CONTINUE ACCIDENT WITH STRA!GHTLINE F''GS
3- CONTINUE ACCIDENT WITHOUT STRA!GHTLINE FAGS
4- ELIMINATE LAST 1/4 HOUR ANALYSIS
5- VIEW PLOT
6- OBTAIN PRINTOUT
7- BATCH EXECUTIOtl
8- CALCULATE TOTAt. ItJTEGRATED DOSE
9- CBTAIN TID F RIN10UT
0- Ou1T

.

9

(-~ .

V
.

.

. FIGURE 4.4.2
*

Lesson 4 - First Input Screen
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l

.

I

i

AI AtJ .'SHUTDOWN DATE 10/05/87 TIME 09:00
ANALYSIS: DATE 10/20/07 TIME 09: 00 ;

MET DATA i

UPPER : WIND SPEED 6.00 MPH
!

; WIND DIRECTION 40.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F'

i

A

PREC1.PITATION : 0.0c INCH /OTR Mh
SOLAR RADIATION : 0.5% LY/ MIN t

tRELEASE CONDITION

0 - FELEASE STCFFED ;

1 - RF: LEASE CONTINU0lj3 !

STACh : 1

LOCATYPE : 0 1 06

DATE SCREEN RAD SCREEN RUN

i

1

.

1

i

4

i

l

i

|

!

r

1

,i

e

*
,

FIGURE 4.4.3
,

lesson 4 - Fourth Input Screenp
i
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(t l;mtfPC V4.0 - Plunt tha*llh6 AnD ::!t alitit=tti pi;p An 10/13I17 i

tatt As0 fin ( Cri m3rtant baien sp;&nt wts n S E A Es R O O K STATIONe

PLUME POSITION AT 09:30
$WT00su 10/23/87 09:00 RELEASE CONTINUING
STEtR[ LEA $t 10/23/07 C9:05
ANAL 1515 10/23187 09:15 10,23/17 01:30

METEOROLOGYr (FROM 10/23/87 09: 15 TO 10/23/87 09:30)..

1010 LIVil uld $ Pit 0 ulO lit (FICmi !!LI A IlmFIR4fuit PRICIPliAi!CW 10LARfJ:!Afl04
(RPio (Alli N6 litfCE tilFitM M6C/1004 STAI th!! R!u LAtlLit/R!t

(LtVAftt 6.0 2.65 40.- at 0.0 0.0 t 0.00 0.5%

RADTOLOGICAL: (FROM 10/23/07 09: 15 TO 10/23/87 09:30)_..

tCCA* 3
.lfEr CC4Cinitaf!Ct 2.0000f+00stilCC !!A;KllLtA!!8A't 2.s:XI*01 utill!C FLCs IAll 1.:000t*Clet/ set
Entttt ttultil USED In CALCULATIOh

STYE BOUNDARY INFORMAT!ON AT 09: 30 ELEVATED RELEASE
1000 R PA!!US ( AL Lirit " lif t A11A
TOTAL ACCcmutait$ $1mmA t;st t.ctt*01at fifAL A;tL'AAff0 Ins;!! 0*ll 0.0tt-01E
TOTALCURitiRittA510 9.l:teteCi TCTAL CLs!!! ItDInt si. tait 0 0.0(t 01 Ct

WH0tt 9005 00!r f att ter:ssatitt tht Att insett * ;t atti 16rta=:tt;w tilsteltCe ra:ttel
FLURI Clli Ahl unL HELL isa si&In its saii ita PenL FiiLi ;;a sisia 6ti i&It liJ is" a lis LiF. Iis siisisuse

......... ..'su hrt ml ist:Iseti Lit
(RIhrt inir.r i P! totilseil tit :simuli tilmed) (tiPu2iO RI til (aAlbra

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

0.2 0.C:( 01 7.;:(06 2.;11 ;I 1.24t KC.t 7.64t*;) 0.C01 10 0.6 220. 2.20t*C2
--

ELEhATED RELEASE PLUME NO. IPLUME POINT INFORMATION AT 09: 30
v 4tf I;:t t;$t tatt int: senti:n thrant totalt t*?T satt inr:saatts f,1$ptsit0g i g icsi

PLUPt tilf Ahi mat Hits E;a tisia ni anii ii; mtk Fitti i;6 ei&In hii a&It it; Es'?' les Eit. Ili Lit;iinit

43 Al !!6 taAlbri (stlhri 81 tutilsets -it (R/hr) t6stri P! tvCIset) til istme63) (t/P.elli ti'nes!).

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

06 1.dt ti
3.'h:(t 06

0.7 0.0Ct 01 e.l!! 060.8 3.27t*07 0.00t 013 2.2206. l.09t+02 -.

2. 1.191 09C.4 0.0(t 01 7.l:( C60.6 7.64f C 0.001-012 1.52:C. 2.45t*02 --

0.0 0.t:( 01 6.1:1 ?6 0.CCI 01 0.t:( ;l0 7.64t*:1 0.01-C11 0.1220. 1.92t*02 --

. FIGURE 4.4.4

Lesson 4 - 9:30 Plurne Position Output
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I p(IP4 V4.0 PWI flatilti 64 tCs! Allilietti H0ilam 1d/:3137 09:14

ELEVATED RELEASE PLUME PROJECTION FROM 9: 35

V STRAIGHT LINE Pl, U M E" PROJECTION INF'ORMATION

list 8a4 68tivat t!*[ Caman 0.t. thi TWY tt $4M4 IIC t(MTfD III t(PC5111Cn
Imli IMll IMaint) tot /ko (tien ($[C/ Pull ($(CI8nll (IInn21

0.60 220. C9:21 2.200b0{ 0.H0(41
2.334( 4 6 2.31M Cl 1.239( 10

1.00 220. 01:25 2. Ab0. 0. hcl 41 2.lt9E46 7.626f 47 4.091( 4 9

2.00 220. 09:35 1.993[42 0.0ME41 6.410f H 7.71M C6 1.4!6ECl

,
3.00 220. 09:45 1.$22b02 0.000(41 4.lt6bH 2.822b4 1.$14[49

i 4.00 220. 09:55 1.203t*02 0.HCt41 3.870( 4 6 2.5011C6 1.34:144
5.M 220. 10:05 9.124E 41 0.00N 01 3.160606 2.15?bC6 1.154bC4
4.00 220. 10:15 1.2341 4 1 0.00M 41 2.649t44 1.8500C6 9.925! 4 9.

2.M 220. 10:25 7.050( 4 1 0.000D01 2.2661 M l.60146 1.591t 09
l.973bC6 1.39H46 7.!0lbC4a

0.00 220. 10:31 6.135b01 0 NCE41 .

9. M 220. 10t4% !.41C(*01 0.CM(41 1.7Cl C6 1.MIE46 6.6 ht 09
> 10.00 220. 10:15 4.l:!bs) 0.NCb01 1.152be6 1. 0 9 M +. 6 5.leM 09

PROTECTIVE ACTION '"* C O M M E N D A T I O N S

2 A tv4 2 kt htL 2 WR IVAC 2 kn $4; 4 W1 D'A0 4 mA DEL 4 al (VR 4 4 bfL
Dili Ahl las t CCst (Ava t;lt thf int to thf twi C3 Illi Ah3 i&va C;5t 6Ava 1:11 !kT 7dfto Int in t;
tmll (Ctl> iso teu 10 io (mit <tts! Iso feo W W

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

0.60 220. 4.16;bC2 4.104I42 0.CXi41 0.00;t 01 0.60 |M. 6.d!bO2 l.M4bC2 0.W Iw! 0.0sCbt l
0.CX:41 1N 2M. 6.94tbt: 6.839E'C: 0.C 0tE 41 0.CD C I

4.911(4') 4.42C(*;2 0.C:Ct411.00 2M.
3.9861 4 3.197bO2 0.C M C1 0.C Xi41 2.0J N. t.;CI D 02 7.174E*C2 0.c0CE 4 1 0.M0b;l2.00 2M.

3.H 2M. 3.C44(4 2 2.74:( 42 0.(C;( Cl C.00Cl41 3.00 IM. 4.31(( 4 2 5.4fC( 4 ; 0.CCCbCI 0.6(4!
4.00 2:0. 2.406t*C2 2.161142 0.MC(41 0 N0(41 4.00 220, 3.212bO2 4.MIE42 0.MM41 0.0XE41
!.C0 2M. l.96tbO2 1.76tbC2 0.0Mt41 0.NCE vl !.M 2:0, 2.458b O2 !.!37bC? G.CM bcl 0. CME 4!

6.C0 2M. 1.447(42 1.48;f 42 0,0;0bCl 0.C0141 6.C0 2M. 2.196t42 2.96tI41 0.0.Cb01 0.00Lt41
7.00 2M. l.41CE 42 1 ;64(4 2 0. C E 4 1 0. XI41 7.00 2:0. 1.74M42 2 !!I!42 C.:Cei41 0.Mit u
8.00 2M. 1.2271 4 2 1.104t42 0.CXt Cl ( . C V.i d! 8.00 200. 1.01b02 2.2Cli+C.' 0.MM41 0.0%! il
9.00 220. 1.CIM42 9.731141 0.MM Cl C.0XI41 9.W 2M. 1.17M 42 1.941t 4: 0.CCC(ql C.C?M41

10. H 220. 9.69.b 01 l.6 tit 41 0.MM 41 C.CX!41 10.00 ;M. 9.6t?t41 1.73?bc: G.:CCI 0! 0.GCi41
mumnunum neninummunnmmmunnmunennumnenemumummuununmunununnumn

e
e

m muu n nnononumu nmo u n u n nu n o n mun n o nu n nm m u nmmmnu n nonun n mm u n n mn

6 4 (VA: 6 kl btL 6 kn (40 6 kn bit i H FVC I 4 bil i 4 (VC 1at14!
I!!! Ahi LAmmAt:StLAMAC;itint hi M thi ho (; t!!! W Stan C;1[ 6:9A L;it ikF to CD lhi St G
tm!) ttill feu teu tu to teli ittli leo loo iti W
.... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ..... .......... .......... .......... ..........

0.60 220. 6.6CM42 1.231b H ?.t M !! C.CXt41 C.60 2:C. 6.6'.!b C2 1.64 143 C.CCM C1 0.0C M41
1.00 120. 6.949( 4 2 1.3:6bO3 0.0ht41 0.CC;[ 01 1.00 2:0, e.H9(4: 1.7t6(43 C.CGidt C.Mit Cl
2.H 220. 1.306( 4 2 1.076b 0 C.0 Cit 41 0.0X( 01 2. M 220. 1.3Cll*C2 1.4:(43 0.XM-si 0.uCE01
3.00 [M. 4.116 b C2 9.!!:b C: 0.00;t41 0.MCl 41 3.M IM. 4.!!l(42 f.Ci6(43 0.f Mbt! 0.M0f 01
4.00 .M. 3.!!21 42 6.4 ht 42 0.0C;t 4 1 0.0Xbu 4.00 220. 3.2tM42 8.662102 C.0ME41 C.M;(41
5.00 2 M. 2.419( 42 5.3Ctl 42 v.C'.:( Cl C.CCCE41 5.H 2M. 2.459(42 7.C7;te:2 c.Cxt41 a.; ML Cl
6. H 2M. 2.196t42 4.447(42 0.CXidt 0.0.06 01 4.00 220, 2.196bC2 5.93Ct+;2 C.MM41 s.0N(41
7.C0 2:0. 1.7631 4 2 3.107142 0.0Mt41 0, CC:t wl 7.H 'M. 1.76M42 S.076t42 0.CXE41 0. v. '. [41

0.00 220. l.431b C2 3.313b 02 0.CC;E Cl C.NCE 41 1.M IM. 1.431b02 4.4f ?bO2 C.CXbCI 0.(Ni41
9. M 2M. 1.172(42 2.9211 4 2 C.CC.f 41 C.C0;t 41 9.00 2M. 1.17M42 3.lMbC2 C.0:101 C.0GbCl

10.00 2 M. 9.6LCl41 2.606E 42 0.0 M Cl 3.000( 4 ) 10.C0 2M. l.65M41 3.474E4; 3.MCl 41 C.CX! :1
nuunnnounmuumemmumunnunnunmununnunnmununumnumunnmmununnmuun

9. billL11, #f filag;|[ds[ill',tt
.$415)JGv,t[e)@tPORI h 6e M[LI(R * $Rillt$f, hill.#tPORI hitt.lt $M((l[R

6 DILI[t . I. Wigl.fRT, Pilll#4(, daill;e1 $w(Lf(A [gjg g

. h[g104 $. M19 f th. ht|41CR 46 D((fll . niifst $. kAVICW. l[tilk310% 1 4 f(8
4 D[Ll[I . h. kNf|h, d4104, kAUTCh F A.t) $4[(t[t .h.MMf04,W19fCt,WaVi|hfa'.L$ 4

4 MILIll * Sl&lkCOL lhi(f(R ll&lCOL 6

6
e

monounnmm un unnm m m mnumm n m onu nnm ommmunnu n nmmmu nnumm u n m o m

FIGURE 4.4.5
.

1.esson 4 - 9:30 Plume Projection Output
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4.5 Lesson 5

V
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 Het and
Rad Data."

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

Scenario

It is 0935 and the stack monitor is as shown in Figure 4.5.1. The 0931

stack reading and field team reading is also shown in Fi~gure 4.5.1. A new

projection for 0945 is required.

Lesson
.

1. This lesson re-emphasizes the fact that meteorologit31 data is
averaged over 15-minute intervals. Radiological data is available
continuously.

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

3. Since the new projection is needed for 0945 only, specify 1
quarter-hour by pressing 1 (Return). Screens 3 and 4 will 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. ,

1
.

9

'd
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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 j

mode. -

Summary

This lesson crphasizes again the fact that met data is averaged over
15-minute intervals. Radiological data is available instantaneously and
therefore must be averaged by the METPAC operator.

Projections with different mot and 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 corrected
dose readings.

O -

i

|

.

O
~
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O

9:31 9:35

l

Wind Speed (Mph)
1

I

Wind Direction (Deg)

Delta Temperature (Deg F)

Precipitation (inch /Qtr Hr)

Solar Radiation (1y/ min)

Stack Concentration (uci/cc) 2.5 3.0

Stack Release Rate (uCi/sec) 3.2E8 3.9E8

Loca Type

Field Team Dose Rate (mR/hr) 200

i

Field Team Location (mi) 1.6 i

|

Gross Iodine (uci/cc) O

,

FIGURE 4.5.1
,

lesson 5 - Stack Readings and Times
r
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.

by
V

1- PROJECT USING CURRENT ANALYSIS WITH PERS I ST Et4T MET AND RAD DATA
2- PROJECT USING CURRENT ANALYSIS WITH USER INPUT MET Ar4D RAD DATA
3- PROJECT USING NEW DATA
4- RETURN TO LAST SCREEN

i.

;

|

- FIGURE 4.5.2

Lesson 5 - Sixth Input Screen
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Lesson 5 - Seventh Input Screen
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SHUTDOWN: DATE 10/23/87 TIME 09: 00 GTAC6i
ANALYSIS: DATE 10/23/97 TIME 09: 45

|

FIELD TEAM DOSE RATE 200.00 MR/HR
FIELD TEAM LOCATION 1.60 MILE
GROSS IODINE O.000E-01 uCi/CC

STACK : STACI CONCENTRATION 7,000E+00 uC1/CC
STACl, RELEASE RATE !.700E+08 uC1/SEC
ISOTOFICS fl Y / N
MONITORED V5 ISOTOP1CS v 0-MON /1-THY /2-GAM

DATE SCREEN MET SCREEN

A
i t
U

1

- FIGURE 4.5.4

O Lesson 5 - Third Input Screen
d
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METFAC V4.0 - FLUME TRAttinS A4D DOSE ASSESSPE4f F AOStas 10/23/87 Lii'4

V OAIE 4tD ilkE OF: m0/0ArVR WRiau m0/talvo W::P4 SEABROOK STATION
PLUME POSITION AT 09:45

SHUID0su 10/23/87 09:00 WELEASE CONTINUING
. STACK RELEASE 10/23/87 09:05
ANALISIS 10/23/07 09:15 10/23187 09:45

METEOROLOGY: (FROM 10/23/87 09:30 TO 10/23/87 09:45). .

10NER LEVEL u!ND SPEID WIN 3 DIR (FROM) CELTA IEMPERATURE PRECIPliAllCN SOLARPADIAtlCN
(MPH) (R/S) DE6 SECTCR CE6 F/CH CE6 C/100M STAS lull 5 M!u LANGLEY /P.!N

ELEVATED 6.0 2.68 43. kE 0.0 0.0 E 0.00 0.55

RADIOLOGICAL: (FROM 10/23/87 09: 30 TO 10/23/07 09:45). .

.LCCA = 3

FIELD IEM CCSE RATE 2.0000E*02 RAINR .

FIELO TEAR 6R055 10:luE 0.0000E*00 vC:/C'
FIELD TEAM LOCA11CW l.6 Pf'ES
STACK CChtEhTRAIl0N 3.0000E*00 uti/CC Sia:' 8!'.E455 8 ATE 3.5@E+08 tCil5EC FLO RATE 1.3000E49cc/ set
Mk!!OR RE ADl%S LSFD in CALCL'LA!!Ch

SITE BOUNDARY INFORMATION AT 09:45 ELEVATED RELEASE

1000 M RADIUS EAL LIM 11 -- !!TE ALEl.
TOTAL ACCUMillAIED 6AVA C0!! 1.76E*v2 e5 ICia. A:Ct v.AliD THtRDID 005E 0.00E-01 R
ICI8L CURIES RELEASEC 2.125+05 Ci 7010. CtElES ICClhE SELEASED 0.00E-C1 C '

.

W 0tt Im V CCSE DATE lhrCGnallC% !%f t.gf 14yG010 005! Catt 1%:CEmailCh CIS8E8510h FACTC5i
Plume CIST ANG _MaptL FliLO sci nisid AEL #;ii 15] .Pasit FiiL; ccs misin vit seit i50 E w s lis Lif. 1s. sieG5iiich

N3 R1 CEo (nR/hri teRihr) el (6tilseci USE (R/hri t elt.r 1 81 h.Ci/srci USE (5/M643) (54 RH 3) (ism 682)
.. . .... .... ......... .. ..... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

'

0 0.6 220. 3.44E402 2.0BE+02 0.5 1.26E+c8 0.0CE 01 . 0,2 0.0;E-01 7.33E-06 2.3'1E-08 1.24E 10p

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

uw0LE E'001 D"! S ATE InfClaall:t IktAhi fHv43fD DOSE 8t.it thf0tFAt!04 Cl!8ER5!04 FAttCs-
PLUPE DISI AWS PQ0iL F IEly '.Ci si m ut .u t us 8;Gil FliLD CCA sisis EEL EAIE 15] E W A lis Lif. Its Lit;iliis:t

R3 R1 CE6 (tR/ht) (aRlhr) Al h.Ct/ set) t;5 E (R/hr) IIvit t ) Pi (vC / set) L'!E (t/5H3) (5/M663) (1/fot2)
4 3.7 212. 7.54E+01 4.57E+0! 1.1 3.27E+07 0.00E 01 - 1.0 0.00E-01 4.79E46 2.96E 06 1.59E i
3 3.0 220. l.631*02 9.67E*01 0.9 7.64E47 0.0;E-01 - 0.8 0.00E41 5.25E-06 3.02E 06 1.6IE-Ci
2 1.5 220. 3.42f+02 2.01E*02 0.6 1.26E 4B 0.00E-01 0.4 0.00E-01 7.31E-06 2.06E 06 1.12E-03-

1 0.1 220. 2,991 02 1.7:E+02 c.5 1.26E*06 0.00E-01 - 0.0 0.00E Ci 6.16E-C6 0.CCE-01 0.00E-01

|

FIGURE 4.5.5

Lesson 5 - Plume Position Output
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l

l

l

10/23/97 09:!5REIPAC V4.0 -- PWRE TRA;Kl4 Akt DCSI ASSESS'Ehi HC64AM

V ELEVATED RELEASE PLUME PROJECTION FROM 9:"30

STRAIGHT LINE PLUME PROJECTION INF ORMAT ION
DIST A46 ARRIV R ilf.i 6AMA D.R. IhF THY CR 6AMA 110 CIFLt1ED 1/Q CEF051TICN

(All (CE66 (kA: Pati (eR/HO 6tht) (SEC/Mes3 (SEClae*3) . (Inin2)

0.60 220. C9:34 3.434E*02 0.00CE 01 7.334bo6 2.310D06 1.239E-10

1.00 220. 09:40 3.699D02 0.0001-01 7.8101 06 7.626t-07 4.09tE-09 <

2.00 220. 09:50 3.003D02 0.0CCE-01 6.410E06 2. 715f-06 1.456b06

3.00 220. 10:00 2.2941 02 0.000E-Ol 4.696E-C6 2.822E-06 1.514E 08

4.C0 220. 10:10 1.813D02 0.000E 01 3.870E-06 2.501E-06 1.342E-Ci

5.00 220. 10:20 1.4B0D02 0.000E-01 3.160E-C6 2.152E06 1.t:4E-09

6.00 220. 10:30 1.241602 0.X0E-ci 2.649EC6 1.850bo6 9.925E-09

7.00 220. 10: 0 1.062E+02 C.QXE M 2.26EE-06 1. 60"b06 9.591b09

8.00 220. 10:50 9.243DC 1 v.0GE-01 1.973E 06 1.39tE-Os 7.501E-C9

1.231f M. 6.6Co M 99.00 220. 11:00 6.151D P. 0.0t0E-01 1.740E 06
1.09?f-C 5.863E-0910.00 220. 11:10 1.210D01 0.REGI 1.552E Ce

PROTECTIVE ACTION RECOMMENDATIONS
2 HR EVAC 2 kt SHEL 2 HR EVA: 2 HR SHEL 4 kn (VAC 4 kR ShEL 4 4 EVAC 4 >A SkEL

*IST &% 5AP>A COSE EAP'A C0SE th* Dif L3 thF THY C0DIST A'45 6A*M COSE GAMA COSE thr int CC lhF ikt ;0 s

O!) II!i) isU (*U 1R) (k) (*!! (t!31 (ou td) tEl (R)
.... ..... .......... ......... .......... .................... .......... .......... ..........

0.6C 220. 0.971D02 6 li4D02 0.000E-01 0.0;,:-(1 C.c0 U0. 1.031E 03 1.2?ID M 0.C(CE 01 0.000D01
.... .....

1.C0 M0. 7.399D02 e e5sD02 0.00( E-01 0. C 0 '.E -el 1.00 ~~0. 1.!39D03 1.3MD03 0.00CE-01 0.00cb01
2.00 220. 6.001D02 5.435D02 0.000E-01 0.000E01 2.09 220. 0.74ED02 1.C61D03 0.00Ct 01 0.000t 01
3.00 220. 4.587D02 4.12ED 02 0.00C D 01 0.0XD01 3.00 220. 7.079E+02 f.257D02 0.000E-01 0.000D01

4.00 220. 3.625902 3.263D02 0.CC0D01 0.C00b(1 4.00 kN. 5.293E+02 6.525D02 0.0gCE 01 0.0001 01

5.00 220. 2.960D02 2.664t*02 0.000E-01 0.000E41 5.00 2N. 4.07! D02 5.329D 02 0.000b ol 0.0Xb01
6.00 220. 2.482D02 2.234D 02 0.000E-01 0.0o0 H 1 6.00 220. 3.615D0; 4.467DC2 0.0XD01 0.000E41

7.00 220. 2.125D02 1.912D02 C.000E 01 0.0XM1 7.00 2M. 2.921D02 3.824D02 0 (00E01 0.000E 01
6.C; 220. l.949D02 1.664E42 0.000E-01 0. 00 N! S.00 ~20. 2. 38!D02 3.3*ED02 e.000E-01 0.000E-01
9.00 220. l.630D02 1.467D02 0.0001 C1 0.0001 01 9.00 220. 1.970D02 2.934 D 02 .CEE-01 0.000b01

n nin o n n,010.CC0D

e n n o n o n e n n o n u n n n o n o n n i n n i n n n o .n n n n n n .0..C0. n n e...2M...n n.636D02 n. 617D02n n n n n. 000E 01
1 2 <10.00 220. 1.454E42 1.309E*G2 0.0005-01 0.00?E-01 1C nnennnei .

g - SE!S98Y hE6'.uf CRI NinBAY e
e SNEL7ER - SHELTER

S G TE5 k.him!WRf,*!4RIGC.l'ES9UEf e
.SHEl,i!A -

S ail T E F' - htWICh S. FANICN IEkilu!CA . i

. SHELIER
SHELTER N. Had1CN. 8:.91C:4, notch F ALLS e

*

e SNELIER -

e SHELIER - S*ELIEk - SEf. BROCK e

e
e

n o n o nn on n un n un n on on un n o n o n n o u n n o n n o n n o un n o n n e nnin n o n o n n ennn n u n n o u n

6 HR (VAC 6 *R SHil 6 WR IVAC 6 HR SHEL 6 HR EVA 6 >R SWit 6 4 EV.'.: 9 kR Swil
CIST Aki 6AMA COSE 6W COSE Ikt 1HV 30 IkF THf 23 DIST r.c GArm t0SE GA w , LCSE Ik: THY C3 INF THf |0

tRI) 1; Ell (et teR1 (R) (R) (mil (CEGI (eb (au (R) (R)
.......... .......... .......... .............. ......... ..... .......... .......... .......... ..........

0.60 220. 1.081D03 1.85!D03 C.C00E41 0.000b01 0.60 220. 1.CBIE*03 2.474D03 0.000H1 0.000 H 1
1.00 220. 1.139D03 1.91iD 03 0.000D 01 0.000b01 1.00 2M. 1.139D03 2.664D03 C.000D01 0.000E 01
2.00 220. 8.748D02 1.621D03 0.000E 01 0.CX b01 2.00 220, 9.74BD02 2.162DC3 0.CX b01 0.000E 01
3.00 220, 7.079D02 1.239D03 0.C 06E 41 0.C0C H I 3.00 220, 7.079D02 1.651 D 03 C.000 F 01 0.CCCE-01
4.00 220. 5.293D02 9.78Et*02 0.C00E01 0.CXb01 4.00 220. 5.293E*02 1,30!D03 0.00CD01 0.00CD01

5.00 220. 4.075D02 7.993D02 0.000t41 0.CCC N 1 5.00 2M. 4.075D02 1.066D03 0.000E-01 0.000E 0i
6.00 220. 3.419D02 6.70lD02 0.000E41 0.0Xbol 6.00 220, 3.619D02 8.934D02 0.0XE41 0.00CD01
7.00 220. 2.92tD02 5.736D02 0.000H1 0.000f 01 7.00 220. 2.921D02 7.649D02 0.C00E-01 0.000E 01
9.00 220. 2.38SD 02 4.99tD02 0.000E 01 0.000D01 0.00 220. 2.366D02 6.655D02 0.0XE-01 0.000D01
9.00 220. l.970D02 4.402D02 0.00CE41 0.0001-01 9.00 220. l.97CDC2 5.669DC2 0.000 H 1 0.000E 01

10.00 220. 1.636D02 3.926D02 0.000E 01 0.000E 01 10.00 220. 1.636E 02 1.234E42 0.00?E 01 0.0XE41
n u n n n ou nnu ne nnu noninnoin n uu n un n n.o n o n un nin n u n ninnin n u n n u n n o n nn en no ne ni
e $8ElitR SALISitar, htvigtiFtAT nttiURV SkELIER SRISluu hE631 PORI thlyRf e

* SHfLIER u. WDIURf, RERRIBAC d'ESidt SktLita - W. hEvigtf, 'ERRIRA;. d'ESl;O e

S. HA9fC4, IENS161C4 SHELIER hiffCN 5. kAMICs. AEti!OIC4 e

- hEuTON)fC4, kl.9104, kA9tCh f#.LSe SMLLTER
N. HA* SxtLitt - N. HANIC4, NA9104, > aFICM F ALLS e

e SHilfER
e SHELIER SEABRGK SkilfER - SEAIR0Cr e

,
6-
unnnoninunnninonunnononnonnonninonnonnnonnnononnu unnononninununnini

. FIGURE 4.5.6
.

/~T Lesson 5 - Plume Projection Output
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4.0 EXAMPLES

O
The following lessons provide examples of how to run METPAC. Lesson 1

helps the user to start running HETPAC 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 jsotopic 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.
i

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.

O

.

O
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(] 4.1 Lesson 1

% /

Learning Objectives

1. Input required date to METPAC.

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

Scenarlo

There has been an incident at the plant. 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 HETPAC terminal at 0907 and have been requested to

determine the off-site dose rates. Figure 4.1.1 contains all available
meteorological and radiological data as of the indicated times.

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

L

Lesson

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 NEH ACCIDENT" by typing: 1 (return) then: Y

4. Enter the relevant dates by typing:

Month,+, Day,+, Year,+,9,+,0,+,+,+,+, Month,+, Day,+, Year,+,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
V pathway. Select next screen by moving the cursor via the

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

-38-
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6. Enter the radiological data. When finished, move the cursor using !

d the cursor pad, to the words "HET 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 soeed,
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

aval'lablel 1.e., the data from 0900. The real time anal'ysis must

be performed with the 0915 net data which is not a/ailable yet. .

f) *

11. 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

This lesson demonstrated what data is needed to run METPAC. Since

meteorological data is averaged over a 15-minute period, you must wait until
the end of each quarter-hour for current meteorological parameters. However,

one can assume persistence of met conditions and make a projection at any time
*

using the appropriate radiological data and the last quarter-hour met'

conditions.

:

-39-
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O

9:00

5Wind Speed (Mph)

Wind Direction (Deg) *180

Delta Temperature (Deg F) O

Precipitation (inch /Qtr Hr) 0

.

Solar Radiation (1y/ min) .5

( Stack Concentration (uCi/cc) 1

.

Stack Release Rate (uci/sec) 1.3E8

!

Loca Type 3

,

Field Team Dose Rate (tR/hr)

Field Team Location (mi)

Gross Iodine (uCi/cc)

l

.

'

FIGURE 4.1.1

() Lesson 1 - Readings and Times

I' 40-
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FLEASE ENTER DATE AND TIML OF SHU6DOWN (4N b LATE AND TIME OF AE L L Abli

l
i

MO/DA/YR HR MN
SHUTDOWN 10/23/87 09:00
UNMONITORED RELEASE -1/-1/-1 ' -1 -1

STEAM LINE -1/-1/-1 -1 -1
CONTAINMENT RELEASE -1/-1/-1 -1 -1
STACK RELEASE 10/23/87 09:05

LAST SCREEN
NEXT' SCREEN

O
.

B

:

|

FIGURE 4.1.3

Lesson 1 - Second Input Screen
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i / ./ FUNCTIONNt /

2..C
'l, ( / f -// )' @/'! I KEYS-

L 4-
1-RADIUS
2-ROkDS

t,,

' /.
I 3-PUBLIC.>

/ 4--LA BELS,

i, ,, 'f 5-2OOM-( -.

,

__ __T
6-REDRAW'

,

.'1 7-
.

1

'l i N, T 8-LT PEN
t 9-PRINT

: 1 t'...

' y i|
'. ,s ig-EXIT
I ~

.

''f
~

/ u, .:7 (
;

~~~1

,_- '

' ,'4 \f ELU GAM'

T=09:45..'
|. 6.O MPH''' 1

40 DEG,
,

'
.

i

.~~~~~
~ E STA, .

O ~~ '" } o .+'._ +-+2 0 . OOM
. [c' STATE

' ' . , ' ,.A:
-

TOWNS,,~

5,
-- RI V ER ',

i,

.
.

_

popps.., - r '
..

-

|

;

- FIGURE 4.5.7

Lesson 5 - Graphics Output
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____

O
DO YOU WISH TO SAVE THE LAST F ATCH EXECUT IOf4" Y

.

1

.

O

~

FIGURE 4.5.8

Lesson 5 - Eighth Input Screen
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5913R/18.174

l
- - _ - ___--__



. - - - - . - . - . --._ - .- .

4.6 Lesson 6
C

Learning Objectives

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

Scenario

'

It is 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
i

!

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).

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

'

3. Enter the I-131 concentration at the proper location on the screen;
then position 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 to "HET 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 inp0t results in assigning a release rate
; for all time periods after 0905. The program will use this

isotopic input in all subsequent projections and analyses.
'

.

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

i1 -

-89-
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7. Note that all periods between 0915 and 0945 have been reanalyzed to

O 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
afte( the sample is taken. If only iodine information is provided, then the
thyroid release rate is based on those isotopics and the gamma release 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
folicwing time periods. At any time, the user may select which calculational

,

method is used.

Note that when subsequent quarter-hours are displayed for editing ,

immediately after isotopes have been entered, the monitor versus isotopic flag
O is set to 0. The user must change this flag to 1 or 2 for the analysis to use

the measured isotopic mixture. Failure to do so means the calculation will
revert to the default isotopic mixtures for those quarter-hours whose monitor
versus isotopic flags have not changed.

,

O
-90-
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I 131 10 uCi/cc

a

d

a

:

O -

,

.

a

:

.

1

. FIGURE 4.6.1
>

@ leison 6 - Stack Readings and Times
'
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A
U

PLEASE ENTER DATE AND TIME OF SHUTDOWN AND DATE AND TIME OF PELEASE

MO/DA/YR HR:MN

UNMONITORED RELEASE -1/-1/-1 -12-1
,

STEAM LINE -1/-1/-1 -12-1
CONTAINMENT RELEASE -1/-1/-1 -1 -1

ANALYSIS 10/23/87 09:15

LAST. SCREEN
NEXT SCREEN ,

,

,

O

- FIGURE 4.6.2

Lesson 6 - Second input Screen

4 -92-
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.

h(D SHUTDOWN: DATE 10/23/97 TIME 09:0u STAC)
ANALYSIS: DATE 10/23/87 TIME 09:15

FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uC1/CC

.

.

STACK : STACK CONCEr4TRM 1014 1. uG'' E + 0 :- uC1/CC
STACl: RELEASE RATE 1.200E+08 uCi/SEC
ISOTOPICS Y Y / N
MONITORED VS ISOTOPICS O C-MON /1-THY /2-GAM

DATE SCREEN MET GChEErl

- FIGURE 4.6.3

Lesson 6 - Third Input Screen
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SHUTDOWN: DATE 10/23/87 TIME 09:00 STAT'
ANALYSIS: DATE 10/23/87 TIME uvi15

ISOTOPIC INPUT SCREEN.

ISOTOPIC VALUE UNITS ISOTOPIC VALUE UNITS,

I131 1.000E+01 uCi/CC XE138 0.000E-01 uCi/CC
I132 0.000E-01 uCi/CC CS134 0.000E-01 uCi/CC

.I133 0.000E-01 uCi/CC CS136 0.000E-01 uC1/CC
I134 0.000E-01 uCi/CC CS137 0.000E-01 uCi/CC
1135 0.000E-01 uCi/CC BA140 0.000E-01 uCi/CC
KR83M 0.000E-01 uCi/CC LA140 0.000E-01 uC1/CC
KR85M 0.000E-01 uCi/CC SR91 0.000E-01 uti/LC
KR85 0.000E-01 uCi/CC SR92 0.000E-01 uCi/CL
KR87 0.000E-01 uCi/CC Y91 0.000E-01 uCi/CC
KR88 0'.000E-01 uC1/CC Y90 0.000E-01 uCs/CC
KRG9 0.000E-01 uCi/CC ZR95 0.000E-01 uC1/CC
XE131M 0.000E-01 uCi/CC NB95 0.000E-01 uCa/CC
XE130M 0.000E-01 uCi/CC NB97 0.000E-01 uC1/CC
XE133 0.000E-01 uCi/CC RU10! 0.000E-01 uC1/CC
XE135M 0.000E-01 oCi/CC CE140 0.000E-01 uC /CC
XE135 0.000E-01 uC1/CC NP209 0.000E-01 uCi/CC
XE137 0.000E-01 uCi/CC

CLEAR EXIT '

.

i

|
'

:

'

FIGURE 4.6.4

lesson 6 - Fifth Input Screen,

i -94-
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)
d SHUTDOWN: DATE 10/23/87 TIME 09:00 STAC

ANALYSIS: DATE 10/23/87 TIME 09:15
FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uCt/CC

STACN : STACN CONCENTRATION 1.000E+00 .uCs/CC
STACK RELEASE RATE 1.300E+08 uCs/SEC
ISOTOPICS Y Y / N
MONITORCD VS ISOTOPICS 1 0-MON /1-THY /2-GAM

DATE SCREEN MET SCREEN

|
<

FIGURE 4.6.5

Lesson 6 - Third Input Screen After Isotopic Input
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O SHUTDOWN: DATE 10/23/97 TIME 09: 00 STA
ANALYSIS: DATE 10/23/87 TIME 09:00

'

FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

|

.

STACL S T ACh. CONCENTRATION 2.000E*UO UCI/CC
STACK RELEASE RATE 2.600E+08 uC1/SEC
ISOTOPICS N Y / N
MONI'ORED VS ISOTor!CS 1 0-MON /1-THY /2-GAM

DATE SCREEN MET SCREEN

(3
V

|
i

1

FIGURE 4.6.6-

Lesson 6 - Third Input Screen at 9:30

~
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V SHUTDOWN: DATE 10/23/97 TIME 09:09 STACK
ANALYSIS: DATE 10/23/87 TIME 09:45

FIELD TEAM DOSE RATE C00.00 MR/HR
FIELD TEAM LOCATION 1.60 MILE.

GROSS IODINE 0.000E-01 uCi/CC

'

.

STACF, i STACK CONCENTRATION 0.000E+00 uC /CC
STACK RELEASE RATE 3.900E+08 uCi/SEC
ISOTOPICS N Y / N

. MONITORED VS ISOTOPICS 1 0-MON /1-THY /2-GAM
DATE SCREEN ME7 SCREEN PROMPT

p -
.

U

- FIGURE 4.6.7

Lesson 6 - Third Input Screen at 9:45
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O
h METPAC V4.0 - PLURE TRACKlh5 AhD CCSE A55E55 mini FR06RAR 10/23/87 13:26

Catt AaB T!mt CFr m0/CAtta wa en portarvs as P'l SEABROOK STATIONr

PLUME POSITION AT 09:45
SHUTCCWN 10/23/87 C9:00 RELEASE C0NTINUING
STACK RELEASE 10/23187 09:05
ANALYS!$ 10/23/87 09:15 10/23/87 09:45

METEOROLOGY: (FROM 10/23/87 09:30 TO 10/23/87 09:45). .

10sERLEVEL WIND SPEED blhD DIR (FROM) DELTA TEMPERAILRE FRICIPliAf]CN SOLAR RADIAi!(W
(MPH) IM/S) CE6 SECTOR CE6 F/CH DE6 C/100R STAB INil5 M!u lam 6 LEY / MIN

......... .. ..... ..... .. ... ... .. ... ............ .. ..... . ..-.. ....

ELEVATED 6.0 2.68 40. NE 0.0 0.0 E 0.00 0.55

RADIOLOGICAL: (FROM 10/23/07 09:30 TO 10/23/97 09:45). .

LOCA: 3

FIELD TEAM COSE RATE 2.0000E42 Pall R
FIELD TEA 3 6RCSS !"OlkE 0.0000E 40 6C /CC
FIELO TEAR LOCAflCN 1.6 RlLES
STAtt CONCENTEATICN 3.0000E 40 uCt/CC STA:t RELEASE RATE 3.9000E+C8 stil!EC FLtd RATE 1.3000E+C6 ct/ser
!!0f071CS LiiED in CALCULATICh

SITE BOUNDARY INFORMATION AT 09:45 ELEVATED RELEASE

1000 R RADll!S EAL LIPIT - EEh!RAL
10TAL ACCLMJLATED GAPRA COSE 1.76E+02 sR TOTAL ACCumAATED IMIRDID CCSE 7.llE*01 R
IOfAL LLRIES RELEASED 2.12E45 Ca TOTAL ELRIES IC*lkE FILEASED 7.C'[46 C:

*

pott 10DV MBE 4 ATE IhrC9Af t:4 thFant fM 80lO 00![ #Aff thTC8PAf!C4 O!?FEasttii FA:t:a;
FLURE C151 443 -mal FliLG c W sT Rn vit eeIETG ~RREL tiitp ti.k etsin hit EAit 153 save lis sii. Iss aicilli;n ~
m3 El CES (nR/hr) (nRlhri al tutilseen USE (R/hr) IRlhr) Pt iutilseci USE (sines 3) (t/Eie3) (1/Rel2)

0 0.6 220. 3.44E+02 2.CEE 42 0.5 1.26E+C8 1.46E+02 0.2 3.9CE*09 Y 7.33E-06 2.31E CB 1.2 4 E 10 '-

PLUME POINT I N F' O R M A T I O N AT 09: 45 ELEVATED RELEASE PLUME NO. 1

NOLE 93:7 COSE satt itFCs=AtlCg twragt 1*v8010 t0$E safe InrCs=Attty Otstf allC4 FA* tral
PLtfE CIST A%i Nat FliLL cc6 sisin htL saii 15] NpEL FitLE cgs misin sit kaii 16 ia m 1/s &EF. Ils Eivgaiiiin

h3 R1 CES teR/hri ts8th 1 R1 tsC /seci USE (sinh 3) is/P......... ......'... ..... ......... ... tR/hr) (R/hti al luCalsect USE ......... ....' ell (llase2)..... .... .... . . . . . . . . . . . . . .......... ......... ..... ......... ...

4 3.7 212. 7.54E41 4.57E*01 1.1 3.27E*07 6.23E+03 - 1.0 1.3CE49 Y 4.7tE C6 2.96E-C6 1.19E49
3 3.0 22C. 1.61( 42 9.87E 41 0.9 7.64E47 1. 27E +0 4 - 0.8 2.6CE*39 Y 5.7:E 06 3.C2E-06 1.62E 03
2 1.5 220. 3.4?E42 2.07E42 0.6 1.26Edi 1.31E +04 0.4 3.9:E*09 Y 7.31E 06 2.06E 06 1.12E C9-

1 0.1 220. 2.89E42 1.75t*02 0.5 1.26E+C8 0.00E41 0.0 3.9:E*09 Y 6.16E 06 0.0CE-01 0.00E 01-

|

,

i
i

i

- FIGURE 4.6.8
*

Lesson 6 - Plume Position Output
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R[f74 V4.0 .. FLust it4 tits At? t:It alitti? int F806f p it/;3/t; IL;7

ELEVATED RELEASE PLUME PROJECTION FROM 9: 30%
%

STRAIGHT LINE PLUME PROJECTION INFORMATION
8151 Ani ARAlVAL!!M l H*A t.R. InF thy IE GAMA II0 CEFL(!!D 1/0 C(FC$1 TIC 4

lAll I!!i) IM:p) idikin (Eldi 45ttisee36 t$ttiseell tismee!)

0.60 2M. 09:36 3.436f42 1.459f d2 2.334t46 2.31C( 08 1.2:9telo

1.00 2:0. C9:40 3.695(4; 4.816( 4 3 2.696[.C6 7.626t.07 4.091(-C9

2.00 220. 09:50 3.C0 (42 3. 715b04 6.4lt[-C6 2.f t!!46 1.4561.C1

3.00 220. 10:0C 2.294142 1.72 M 44 4.14t46 2.122E46 1.514( 4 6

4.C0 220. 10:10 1.ll3!42 1 !3C(44 3.870t C6 2.101( 4 6 1.34:t.cl

5.C0 2M. 10:20 1.480bC 2 1.360[ 4 4 3.1601 4 6 2.15?bC6 1.154t.Cl

4.00 220. 10:30 1.041E4: 1.1691 4 4 2.649( 4 6 1.1501-C6 9.925f 49

7.00 220. 10:40 id6*bC: 1.0l*t44 2.!&l!46 1.60 t c6 4.591(-C9

f.00 220. 10:50 9.24:I41 8.8:t(43 1.973(.C6 1.!98f ce 7.50l[ C9

9.v0 220. el:C0 1.151i 4 1 7.7isf 43 1.240( 4 6 1.2311.C6 6.6:6t49

10.00 220. II:10 7.:N(41 6.9;tbo; i.!!;(44 l.C9:(46 5.1631 4 1

PROTECTIVE ACTION RECOMMENDATIONS
2k11(n: 2 H thCL 2 M IG: 2 4 bi; 4 M4 (W. 4 4 bit 4 4 Enl.: 4 54 bitI

Clif 4t! Sou Ctit laPA C st 1st ter (0 h8 '" (0 all! Ani (DPA C;il S&"A t;!! the 1Hf C: th8 te (*

tall (C(6) is4; teal to (51 all 4:151 tall idt ini to
.......... .......... .......... .............. .....

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

0.60 220. 4.1711 42 6.184( 4: 2.919i 42 2.liti d: 0.40 270. 1.081! 4 3 1.2H(43 4.592b(2 5.Iti!4*.... .....

1.00 2N. 7.399[ 4 2 6.659( 4 ? 9.6:6( 4 ; 7.;27(4; 1.0J 220. 1.1391 4 3 1.312( 4 3 1.454! 4 4 1.sitt 44

2.00 220. 6.005!.02 5.4;tb ;2 2.4?;! 44 :.57:f ** 4 2.b 220. l.74!!+02 1.061[ 4 3 4.99?b04 6.C0:144

3.00 220. 4.587bO2 4.1261 4 2 0.166b C 4 2. e 74i4 4 1.C) 220. 7d79(42 1. tit 42 5.10:104 s.2e;b:4

4.00 220. 3.625b02 3.2651'02 3.160[ 4 4 2. ;* sb v 4 4.00 IN. 5.H:i42 6.5 51 4? 4.614! 44 5.53L14 e

5.00 220. 2.940bC2 2.664142 :. 719 b C 4 ".0:4(n4 t.C0 ::0. 4,07(42 1.32s[42 3.74 bc4 4.7:f(44

6.00 220. 2.4(?(4 ? 2.234b C2 2.33!E44 1.15:i 4 4 6.00 220, 2.619i 4 2 4.467t42 3.4 At44 4.s t iM 4
7.H 220. 2.12tbC2 1.111 b C2 2.024( 4 4 1.! 1!44 7.00 22;. 7.e21(42 .524[42 2.78:b?4 .14*( 4 4

5.00 220. l.149( 4 2 1. e 64( 47 1. 767b C 4 1. !!!bG 4 8.00 220, 2.!i[[*C2 ;.3*EDC2 2. 2:f 4 4 3J92i44
1.47(4. 1.tt614 4 ! . le 7(n e 9. M 220. l.970(42 2.934t42 1.[i:b04 2.72:( 4 49,00 220. Id30(42 6

10.00 220. 1.4:4t42 1.109( 4 2 1.211[ 4 4 1.C3 b;4 1 2N. 1.634( 4 2 2.417( 4 1.!4b;4 7.4171 4 4

eseeeeeeeeeeeeeesiseeeeeeeeeeeeeeeeeeeeeeeeeeeeseiseeeeeeeeeeeeesie 0.00e e e e e e e e e eees e s s eee eee ee e e ee e e ee e eeee e e e e ees s e s s es s eee ee e ees e
t[st;'ltfCet y g;p g e

4 (VA3A!( . [VA|3f( . $8(liktf't, Manley, lyst.nf e
(dEUAff e. stetL1* (VK uff .

e Ev Rtat( .
(VAtt411. tihitt 5. *W104, t(tilk31;t e

(VE %f( . h. A&h104 M 4f(4, 4 4104 (0.'.$ e

e ( KC nil * (VCUlt! . $(&lL**.8 e,

)
*

o DLCOf t * (, g!66{fC4 [*E Afdt ,

64(sis;;;|tilfCn. hie itt:* l&LlllLif, binIJtP0t! a[ t ) .*l t (n[(f(4e $NILT(4 .(l(1(8 4 r 5 ee Pitt[E . s. hist $t, Pts 4184. IMil;nt $wilf(t,.s

t 5. ca.pt;n, stasinsics 5.((f(# 68[[erdt? FCAl(P. ig, 6t(N e

. sist; dict, ulotet, 441Cs f aal b(Li[a . bis (alidt ktL1(R e

e INttf(R . n. ra
e VCLi(R 5(&ltc;t 54tf(4 . als (Alft! e

e

e

esseesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.eeeeeeee ieeeeeeeeeeee seeisieeeeeeeeeeeeeeesseseesesseeeeeeeeeeeeeeeeeeeeeeeeeee.

6 4 Dat 6 >5 btt 6 a b8: 6 .' !*t'. I at ( W G >8 Df t i ne ( W I +4 i.i;
Clli ans GWA t'il 6Du ;;it thi fa' *; N te ;5 CI5T Ann 6DM ;;;[ 09a (:1[ b' laf U. hf las ;;
tall ttill ten toti m isi call (g(;i ist, ten io isi

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

0.60 220. 1.Cll(43 1.65t[4: 4.tt:(4: 1. t'ii d ? 3. 0 2N. l.cEl[41 7.474( 4 3 4.592( 4 2 1.st:(4;

1.00 2:3. 1.139b03 1.99s( 4 ; 1.454[ 6 4 :.at;D.4 !.00 27). l.1:9in) 2.6e4(43 1. 418 f 44 3. 614H 4

2.00 2:0. l.74tbO2 1. 6;t t 43 4.997( 4 4 9.4:4(44 * C) 220. l.141[.02 2.16;( 4 ; 4.991( 4 4 1,:!st %5
.

A:.40 2N. 2.079( 4 1.2391 43 !.503(4 4 9. f st! 4 4 .00 2;0. 7.079( 4 2 1.611(43 5.t' DC 4 1.3 141
4.00 220. 5.293[42 9.711( 4 2 4. 614 t 4 4 6. 6 "i % 4 4.c0 2N. 5.29?t42 1.::!lec; s.614t44 1.111t 4 5

5.00 220. 4.C1:(42 2.99 ( 42 :.74;t 4 8 ' . 4 *i! '. 8 5.C9 ;;c. 4.575[.02 1.c66(4; 3.741144 i.0:cbis
6.00 200. 3.619(e02 6.70!! 4 2 :.4:9(44 e.4;4i44 s.00 220. :.619(42 8.934t42 3. 4 ' 4bC 4 6.?e11..a.

1.00 220. 2.921b02 5.736f d2 2.76:! 4 4 5.!t!! 64 7.00 ;;0. 2.921[eC2 1.649142 2.713t44 7.53;( 4 4

1.00 220. 2.343(42 4.991142 2.26;[ 4 4 4. 6t;[ 44 3,00 220. . llt42 6.eti[42 2.18:144 6.n g[e;4
9.00 2:0, 1.970f 42 4.402( 4 2 1. II:.I 4 4 4.2H(44 9.00 220. l.970( 4 2 !.i69( 4 2 1.16.( 6 4 5.li;t44

10.00 220. l.636( 42 3 J 26teC2 1.554! 44 3.745[ 4 4 1G.00 ? 0. 1.6:6142 5.:;4(42 1.154t 44 t.lul44
e s s e s s e eee e e ee ee ee e e e e ee e e e e ee e e s sis e e s e s se e s.e e s eis s ee e e s se e sie s s e e s s e e s s eeisee ee ee ee e e e e sis e ssee eeeeeeeeeee eee eee eeeeeeeeeeeees

(Vyg&f( . $,4L]$ hee. 4(egd,g(en;tf P*n!,t4;Pg, ly[p).@n
ekg f e

4 D&USII * $1LIlhif. tielbit441 a(shlt ee (v4c.lft * u. htigget, (sitP4;,latShs, o scgst( .
e (vegatt . t(si:n 5. uvice, etalhil;* Evattatt stutta 1. kutt;t. i[tilalt;n e

e D&CV4f( * 9. MMIOk, kDPICa, M87104 I& t$ (W&Cl,Af( . 4. sDII(4, Gall *t, utel(t FM{ '
e

I (VR'.'Ai! $( ABCOs (VA(04fl {{AH3*f e ,

(. fltilfCu $184feas g4gt[g . p(sts;($ (, r! $$1(a $f1114R e

. (f(fil e 5
l=[Lt[A . (!!!(s elsist:s, stirl[t:5.p(uls:()ltil!C=.AfFIIL:e b((f(6 e

e 5 (Lil6 * p[[rds N615e'';f >, F t[ e

. wie cas!d)e bt(f[t . Est(tdti Kil!P N1W 58i $ 4'. f(R
e

e settl(6 . its casid 54t (*
e

e

se e seis e e .e.e es eie s.e e e e e s.e e ......e e ...e.iis e e e e e e e e e e e s si.ee....e e eeie.ies.e eeee e e s.. seis.e.e.e ieis e....e e.e es ....e e e s,e e

- FIGURE 4.6.9 |
1
I

Lesson 6 - Plut:e Projection Output
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J.' [
FUNCTION |Nt 3 /

lR
'l /

'

KEYS |J'- '! I -

l'l
( / b- 1-RADIUS ,

.L. ,[ 2-ROADS ;

t'

'' /, 8 4-LABELS
3-PUBLICi

i ,_''
,_ __, /

. ' - 5-ZOOMs
L 6-REDRAN- -

[ ,j ') 7-
| )

(j 8-LT PEN
1

'

k *l 9-PRINTi
' '' 10-EXIT. N., l

-

I
.

-y'- gi.,- -

7 i, ~ f,.
'

f ELU GAM',

'.. i | T=09:45'

', I 6.0 MPH-

40 DEG'
'

--
-

i,.

Q .)r%K.}'
E STnB***

w-+ . . ..

4--+2 0 ., O OM I
4d' '' STATE~

. 7.,' ^
i TOWNS
', -..pIyyy'
,,

.- - yoppg,. .. ,

i

i

~

FIGURE 4.6.10

Lesson 6 - Graphics Output
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4.7 Lesson 7

Learning Objectives
,

1

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

:

2. Correct earlier data which was,four3d 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:,

4

Lower 4 mph

; Upper 7 mph !

;

It is 0946 and the EOF coordinator wants the necessary projJctions and
analyses. ~

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

representatives want corrected doses,

!a

Lesson i

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

2. Change time of analysis to 0945 on second screen to eliminate the4

0945 projection.

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

4. The 0945 analysis has been eliminated and replaced with a real-time
0945 analysis.O4

-101-. ,

! ' 5913R/18.174
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|

5 .' 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 (FIO), 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 ta make any other necessary corrections.

9. The computer prints out a corrected set of off-site doses for the i

last quarter-hour interval as well as an updated map. ,

10. Exit by pushing the (F10) key. r

i

Summary

O i

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 1

on Screen 4. The 0945 projection was deleted and replacid 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 i

was corrected by continuing tha accident (time of analysis 1015) and edit.ing !
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

i

corrected set of off-site doses and a corrected plume plot.

O
|-102-
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*
,

!

I

,

i

!

9:45

Wind Speed (Mph) 7 !
i

i

|

Wind Direction (Deg) 60

t

Delta Temperature (Deg F) O !

,

Precipitation (inch /Qtr Hr) O

Solar Radiation (ly/ min) .6

Stack Concentration (uCi/cc) 4 - [
,

Stack Release Rate (uci/sec) 5.2E8
.

Loca Type 3

Field Team Dose Rate ( r.R/h r )
i

|
'

Field Team Location (mi)

i
Gross Iodine (uci/cc)'

>

!

i

i
i

|

!

~

FIGURE 4.7.1

~ Lesson 7 - Stack Readings and Times
,

'
i

, 6
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.

O
PLEASE ENTER DATE AND TIME OF SHUTDOWil AND DATE AND TIME OF RELEASE

MO/DA/YR HR:MN

UNMONITORED RELEASE -1/-1/-1 -18-1
STEAM LINE -1/-1/-! -18-1
CONTAINMENT RELEASE -1/-1/-1 -13-1

ANALYi31S 10/20./87 09:45

LAST' SCREEN
'

NEXT SCREEN

O

'
,

l

- FIGURE 4.7.2

Lesson 7 - Second Input Screen

i -104-
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O
SHUTDOWN: DATE 10/20./9' TIME 09: 00 STAC#
ANALYSIS: DATE 10/23/97 TIME in:45

MET DATA
UPPER WIND SPEED 7.00 MPH

WIND DIRECTION 60.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F

.

PRECIPITATIOra : 0.00 INCH /DTR HR
SOLAR RADIATION : 0.60 LY/ MIN

RELEAEC CCtJDITIOrt

0 - RELEASE STGF F ED
1 - RELEASE cot 4TINUOUS

STACF : 1

LOCATYFE : 1 OR !.

DATE SCREEN RAD SchEEr4 hut a,

0

- FIGURE 4.7.3

Lesson 7 - Fourth Input Screen

'
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O
mitPAC V4.0 PLURE TRAttih6 Ak; CO5E 455E55'ini FA:itAn 10:23/87 14:37

OAff 2 0 Time Ori m010AivR haing ,0it a tiri usinW SEABROOK STATION
PLUME POSITION AT 09:45

$HUTC0e4 10/23/67 09:00 RELEASE CONTINUING
STACK REttASE 10/23/67 09:05
ANALY$15 10/23/87 09:15 10/23167 09:45

METEOROLOGY: (FROM 10/23/87 09: 30 TO 10/23/87 09:45)..

10sttlivil u!ND SPEED tlhD C!t (ftCM) CitiA TER7ERATUAt FRECIPITAllCW $0LAR RAD]AllCE
(RPM) (RIS) DEG SECICR CE6Fitd CE6 C/100R STAB INIl5R!h Luilty/ MIN

[LtVAf(0 7.0 3.13 60. th! 0.0 0.0 1 0.00 0.60

RADIOLOGICAL: (FROM 10/23/87 09: 30 TO 10/23/07 09: 45)..

LOCA = 3

FIELD TEA 9 tost RAff 2.0000E+02 mR/k2
FIELD ita'( 6KC55 !CClkt 0.C000E*00u;i/CC
FlELD TEAR LOCAi!CN 1.6 Mill 5
STA:t Cth:thiRAi!Ch 3.0000E*00 sti/CC STA;t REtta!E FATE 3.NE+Cl vC !!EC FL:s Anti 1.;00;E45 ccitet
1501C#1CS USED IN CALCLU.i!C4

SITE BOUNDARY INFORMATION AT 09:45 ELEVATED RELEASE
1000 R RA:lUS (AL LlPli .. E!NIEAL
TOTAL ACCUNtaitD Ga9A C;5E 1.66t*C2 it 10f AL ACCUNLA'O ikYS0lD C|$t 7.!!!*01F
101AL CL,AltS RILEASED 2.12t*C5Ci TOTAL CURIES IC:Ihi FELLA 5tD 1.0 E*C6 C

t<tt 900100?t tatt Inrtsnati;s Ihrauf Thet010 005t iAff InfCs=AtlCn t15FititCnFA:ftti
PLU"E l!$1 Aki McML Flits Lik eI&in hit Esti li,i Mgrit Fiti6 cch ti&In hit saii ii; namaa lis sit. lis siisiiiiin

\ no R] CES (eR/hrt (sR/hfi P1 hCn/tet) til (R/hrt (n/hri RI NClittti L5( IURt*3) (t/ Pill) (1444|)

0.2 3.1:t*C9 i 4.4tf 46 2. elf CB 1.6:(-100 0.6240. 3.03t*02 2.05E*02 0.5 1.261.:6 1.65t*02 -

PLUME POINT INFORMATION AT 09:45 ELEVATfy RELEASE PLUME NO. J,

sw0(E 10tv t0$t 8Aff thtCasatics infant turn't tait PAff int 0sitti:n Ollitas!Cg FA ';ss
PLURI llli Aki Mu;it FliLD sis ti&in hiL haii 15] RJML fiiiG C;i sisin FEL Esii 150 ear's Iss Eli. lissiksiii.D

23 R1 Ctl (eR/hrt (st/hri M1 4Caltet) Vil (kthr! LR/ht) M! lvti/ttt) ($E (t/Ree)) (tirtt!) (bR8C
.. . .... .... ......... ......... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

4 3.6 221, 7.lAt*01 4.92t*01 1.2 :.;7E*:7 6.03E+03 - 1.1 1.3CE'09 V 4.51E 06 2.ftt 06 1.19tCi
0.9 2.6:t*09 i 4.93E-C6 2.95f C6 1. tit-C 3. 1 3.1231. l.5It*02 1.01t +02 1.0 7.64E.01 1.24t+04 -

0.t 3.9;E*01 1 6.41E 06 2.4:[46 1.!!E-Ci'

2 1.1 240. 3.00t+02 2.03E+02 0.7 1.26t*Cl 1.51E+04 -

! 0.0 3.9;te;9 Y 5.4:E C6 0.CCI-Cl 0.00i ;ll 0.1 240. 2.54t*02 1.72E*02 0.5 l.:6te:i 0.001-01 -

4

1

1

%

FIGURE 4.7.4

Lesson 7 - 9: 45 Plume Position Output
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stiPAC H.0 . Ptut tagilti th: C;51 atitilat e rs;4s a ly,;.gt legg

ELEVATED RELEASE PLUME PROJECTION FROM 9: 30*

( STRAIGHT LINE PLUME PROJECTION I N F O f< M A T I O N
'

till Hi attivat !!st GD41.t. IV 1*f in 6:4a 175 ttIttt[|,1.G [[l(itti:n

inti lit 61 thAtatt telikt) tankel ilttsRoll tit;e pu;l tl.Ru 1

0.60 240. 09:35 3.035t42 1.649DO: 6.476t C6 2.611E4l 1.634! 10
1.00 240. 09:39 3.244(42 4.7MD03 6.9 26t 46 7.48t147 4.6041 01
2,00 240. 09:47 2.60 D 02 1.56?D C4 5.514( 4 6 2.47GD06 1.546D;l
3.C4 240. 09:16 1.976DC2 1.556DC 4 4.2251 4 6 2.!!4E C6 1.t7 (48
4.00 240, 10:04 l.!611 4 2 1.30 D 04 .333( 4 3 2. ;6D 06 1. Sct43
5.00 240. 10:13 1.273DC2 1.19|D C 4 2.715( 4 6 I .lld 4e 1.1811 4 8
6.0J 240, 10:21 1.067D02 1.0:1144 !. fiDC6 1. i t!bC 6 1.011t 4i
7.00 240. 10:30 9.1:4[41 8.80lt43 1.944 46 1.3I4f wa 8.715t C4
8.00 240. 10:39 7.94;t41 7.673D03 1.695tC6 1.214[ 4 6 7.638t M
9.00 243. 10:47 2.CMDCl 6.744143 1.494t46 1. C6*h 6 6.eflD(4

10.00 20. 10 !6 6.24: Del 5.977t*03 1.;3:t46 9.461t M : 921( 4 4

PROTECTIVE ACTION RECOMMENDATIONS
2 g ( at 2 ne tatt 2 ml(va: } *t $ntt 4 wt tyg 4 ha t>tt 4 se (;;; 4 4 ptt

#111 A4 (An n (;5[ le aA C0;I lar Inf C: ths 14 (; tilt sti 6D *1 t:51Gma::itIV tw 0316 f* (3
e3 14 iststall !!!61 (eh lett its til tR!l 'Itil 'sh

[

0.60 20. 6.C69Dt2 5.1621 42 3.24t Dt2 :.474! 4: 0.63 20. 9.titl%: 1.09D;3 1.216Ds2 5.77:142
1.00 20, 6.46i(42 5.64;i42 9.4:lDO: 1.C 9'! 4 3 1.c4 *0. 1.C;!DC; 1.ttit43 1.464t44 1.6t:D;4
2.C3 143. 5.204DC2 4.tt'D 2 3.1211 4 4 2. 411 % 4 2.03 20. 7.71t(42 9 *t:D02 4.6 liO4 5.46tt%4
3.0) 24, 3.95fD02 3.563D 02 3.176 D C4 2. i;t44 3.0) IO. 6. 4142 7.1:!!42 t.Gite4 t,5 ;t44

4.00 243. 3.12:DC2 2.llCt42 2.787t+C4 2.;i;t C 4 4.00 240, 4. 71!!%: 1.t:Jt 4 * 4. !'.it 4 4 4. 8 7 7D *4

!.00 240, 2.547( 42 2.29 DC2 2.384(44 1. fii[ 4 4 5.C) 20. 3.6t!!42 4.!!!N: 3.4:1[44 4.171( 4 4
6.C0 lu. 2.134D02 1.4 (DC2 2. Colt 44 1.1311 4 4 6.C0 !O.* 3.27;i s ! .141( 4 2 2. t;M 44 :.57*t44
7.00 24. 1.826D02 1.4 01 42 1.76 t 4 4 1.2211 4 4 7.00 240. 2.46t%: :.266t42 2.! st%4 3.tal!44
8.00 240. 1.501( 4 2 1.429D02 1.!!!DC4 1.1511e 4 8.00 10. !.197(4; :.itlDC: :.it:(44 2. 4 Ett % 4
9.00 240. 1.40C(42 1.26 (42 1.345144 1.CI:t*C4 9.00 !O. 1.64:142 :.;:4[42 1.Mt44 2.;61[ 4 4

10.H 240. 1.2411 4 2 1.124t42 1.19:144 8.htt43 10.00 10. 1.it:DJ2 2.;47D:2 1.454t 44 2.tt2DC4
ununennunmunnunnonunununununnoninunununnennnunnunnnnonnnennonnunno

(VACUAtf * $A l!6)f, t!Ihl1481, n h[thE f e8 D CUAI! l

8 (VACDatt - (V40&t( PUnley AM$hlt k{sist e

(VM$tt = $.. w&41d%. e(tilt 1*4,.(n,:e ln35"I, e

e hVMUAtt D e utt . . mn;t,,anch,u q nets ee e itt -$
# (V C at[ . H &(git . $[; p 33 e

If.tllh1?, Etel;'If P*ll. 8. kill 61 bitttR . hitl;H , liitte::3, !Tla?44 e4 $5tltfl -

8 lis t(t $4(Lt(t . [ltitt plasit;t. h[s*llLt3 e

P[IllM:ka,81$litt4(n$ltht(t . ElwS!!;n $s(t)(I . (E([ujQ gitp;gts,4y* $4Liti *

1. >A*Pi e

4 bittle . n, hantC4, unton, hk[!Ct I45e latLill *

Dittt0 * his It$1d e

5 tsp;;4 5.ittt[a his U$itt *4 kttttt .

* e

nummunnonnounnmunununnononnonunnounmumunnmuunnoinonnmunnmunun

I .4 DZ 6 el Dit I a6 tv4 6 b !*i;*aa t;it tana tal its tai C: lar t ,tt6 4 DR 6 =6 D!! 654 D C 6 ma totL
t;t!!! 845 6A v a t;;t tasa t;;t Int tai :: Int !.i O Cll? 84

tall Ittil t eAl ist, to m nli it{il ion inal tu m

0.0 20. 9.tHt42 1.639D 03 5.215t 42 9.07't 4: 0.6S 240. 9.!Hl42 2.llit43 5.218(42 f.27t43
1.C0 243. 1.CCSD03 1.75 (43 1.464l44 }.6h!44 1.00 24;. 1.C;iE 4: 1.34143 1. 4 e 4[ 44 ;.147D:4

03 24. 2.71C(42 1.utD33 4.6:4t44 f 182D04 !.00 20. ?.71C[4; 1.lf!!4 4.t:4t+:4 1.17Ct 45
3.C0 240, 6.241t*02 1.06M*:3 5.MID 4 8. ?!!! e 4 3.00 24, 6.241(42 1.4 !t+C3 !.00$t44 1.191( 4 5
4.C0 20, 4.71:! 4 2 1.43CD C2 4. CIE44 7.444! 4 4 4E 20. 4.71!! 4 2 1.124D ;3 4.2.ft 4 4 1.04D05
5H 20, 3.6t!Dt2 6.877DC2 3 Oltet t .1.!! 4 4 .tt 20. 3.tt![e: 9.:t9( 4 2 :.421D 4 0.9:9i44
6.00 20. 3.271DC2 5. 761t 4 3.13 E 44 5.6t:l+.4 6.ti 243. 3.277t42 7.eltt42 3.l :(44 7.654i44
7.00 20. 2.662( 4 1 4.929D02 2.56'D;4 4.844( 4 4 7.0 20. 2. 62142 6.57:t42 2.!n9DC4 6.e:si44
0.00 240, 2.10(4.2 4.207( 42 2.123E 4 4 4.22;t44 8.M 24). 2.1 U( 42 1.767i 42 1.12 t*C4 5. ;!![ 4 4
9.00 240, 1.843( 2 3.70x 42 l.776(.C4 3.7at%4 9.0) 14, 1,geDg2 g,gt:(42 1.276tg4 g,t:3tg4

10.D 20. 1.55Ct4 2 3.371( 4 2 1.4841 4 4 3.;Bil44 10.00 20. l.15Clev2 4.494[4: 1.414( 4 4 4.46:D:4
nunnenmmmummmunmuennonunmumumununnumumunmumnnnnummunnunum
4 til0%f t * IAtlllUlf, till'JetP*lt, 5. litsbet D8|%f t la'llhof, high4tG61 3. t[g6@t e

hi ttte e*(tRAtt.Pittist W $ lit t tdt u (vng1( . PitilPE
&*t5 bat |tp [. glailt'aio (VMU4t( . $. Id9f fs, f(451gdt*4 t,t!ssl*(t (v8(gat [.$,>&sith,ettt} e

e DKWit * t. D&WICt. kWIQt, dMI:t Iml DQ11t . W. mWitt, 6.HCW, d4tCE I4tl e

. s<tt tu . nl.l8*,;4hei, ubic;;. staatne e
(kC&tt . 5t& ee D C 4tl * (Db83 1

e latttia =( 6Ju , utste:::, sisat m
e pittle titttn rie65tte a!stitt:5 init t(r, . tittp, a lk3th, hD*ll'.:5 e

Ent(sju Natthk,ts, ett swittp . Ott=S.: G&tp:Jin. ht e |e >(Ltit -

t bittu his C&ltti 14 Lits . un t;itti e i
e

e

m nm mmu m u n n u m n n u m n n n m n m m m.n m m o m.n n n o n n n n n n n n n mm u n m n n n n.n n m
i

4
~

.

FIGURE 4.7.5 |
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2..C
i FUNCTION lNt / -

,-

MEYS :J
( / .t|- .)/ W L-RADIUS

- 2_ f 2-ROADS'i c' , / ,_s 3-PUBLIC'
,

'' ~

, . ' . / 4-LkBELS,, ,_''

''. ~~

___ y ).J
5-ZOOM- _m

'
.. 6-REDRANir, .-

)' 7_j
8-LT PEN'j

.' s,;., . "['k 9-PRINTi
'

,

10-EXIT ;| _,

i - --

7 . g,|-

i . . -
(.

.

\f ELU GAM
[. ~

i | T=09:45' . .

..\ 1 7.O MPH

.~ 90[ %} g y_
4-+2 0. OOM[1

\ - 60 DEGO . , . '

.

..
- E STA'

~
},

n_ '-4d- STATE
''

'' i
~^

TOWNS_/ '.'. RIUER' '

w/
'.

..r '. gogpg.

,

I

- FIGURE 4.7.6

Lesson 7 - 9: 45 Graphics Output
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SHUTDOWN: DATE 10/C3/87 TIME 09: 00 STACl:
ANALYSIS: DATE 10/C3/87 TIME 10: 00

FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

,

.

. STACF : $ TAC > CONCENTRATIGN 4.000E+0' uC1/CC
STAC). RELEASE FATE L. C00E + 0El uC iSEC
ISOTOP!CS N e / N
MON!TORED VS ISOTOP!CS 1 0 MON /1-1HY/C-L/M

OATE SCREEN MET SCREEN *

;

I

|

,

i

f
.

FIGURE 4.7.7

Lesson 7 - Third Input Screen for Projection
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I

!

SHUTDOWN: DATE 10/07./87 TIME 09:00 STAq
ANALYSIS: DATE 10/03/87 TIME 10:00 |

MET DATA i

UPPER : WIND SPEED 7.00 MFH :

WIND DIRECTION 60.00 DEG FROM !

'

DELTA TEMPERATURE 0.00 DEG F

.

PRECIPITATION : 0.00 INCH /DTR HR
SOLAR RADI ATIQi4 0.60 LY/MIti

FELEASE COrJDIT IGt)

0 - RELEASE STOFFED
1 - RELEASE COr4TItJUOUS

STACF : 1

LOCATYFE : 7 1 OR 7

DATE SLkEEt4 RAD SCRElsta RUl4 FROMPT .

4

.
.

FIGURE 4.7.8

Lesson 7 - Fourth input Screen for Projection |
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,

O
PtiPAC V4.0 - PLUPI 18 Att.lki AhD COSI AS5til'thi FFCERAM 10/23/87 14:44

Cait AnD flPE Ori RO/C An t wa ah P3/Calv8 W8:n SliABROOK STATIONr

PLUME POSITION AT 10:00
SHLliCCtM 10/23/87 09:00 RELEASE CONTINU1NG
liACKRELEASE 10/23/87 09:05-

ANALYS!$ 10/23/07 01:15 10/23/87 10:00

METEOROLOGY: (FROM 10/23/07 09:45 TO 10/23/87 10:00). .

10stR Livil ulk5 SFIED uth: C!t (FR38) (ELTA TERFIRaiURE FRICIPITAtlCli $0LAAFA3|Af!CN
ww) (n/s) lii StCICA C[i F/CH CE6 C/100M $1Al 14/15 R!n LANSLEYlPlu

.

CLIVAft; 7.0 3.13 d. [ht 0.0 0.0 E 0.00 0.60

RADIOLOGICAL: (FROM 10/23/87 09:45 TO 10/23/87 10:00). .

LOCA : 3

Si&CE CCit:(4tRAtlC4 4.0X0E40 uti/CC STAD RELEASE RAff 5.2000t*C36t:ISIC FLCi EAft 1.3(C0[43ct/ Set
!$0fCP!CS USID lh CA;CULAfich

SITE BOUNDARY INFORMATION AT 10:00 ELEVATED RELEASE
1000 R PA !US IA' (14 7 likifAL.

TOTAL, ACCU NLAi[0 g;ee.a g;$t a.6tt*02 s: TOTAL ACCLR; LATED THIROID C*SE 1.31t*C29
TOTAL CURIES AELEASED 3.73t*C5 Ci TOTAL CLitti ICDlhi KELEASED 1.17E*07Ci

t*0LI l**f C0!! 8 Af f Thf M*A* M% ikfAnf fuY30!D 00$( 8Aff InfCK8Afl0% CI!8EICICW FA*IC85
PLURE Dili Ahi RaptL Fins CGA bisin in nii iig M;&il Fitts (g4 tIGin all Raii 15] 6AMA Its IEF. Ils LiFLillist

h3 R1 ([6 (tAlhrt (eR/hr) P1 (6Cl/se:; L5! (R/hrl (Rihr) RI 19CIIstt) Wi[ 15186e3) (t/P643) (1/Res2)
..... .... .... ......... .. ..... ..... ....... . ... ......... ......... ... ......... ... ......... ......... ..........

0 0.6140. 3.t M *02 2.6 E*02 0.5 1.7tf *Ci 2.20!+07 0.2 5.2C141 7 6.48t-06 2.61i C8 1.d[ :0-

PLUME POINT INFORMATION AT 10:00 ELEVATED RELEASE PLUME NO. I
'

tw0Lt l*tt 00!! it.it Int 0taAT! 4 thtAmi iMVA3!D t0st #Att thT0taAfi:k Cll'f8SI04 FACfC83
PLUPI Illi an6 neatL iins R8ei;.a m em os sggn Fing cca al&In En EATi 1E] 6A MA lis siF. lia GiFsiliist

n3 M1 Cf6 (eAlbr) istlhti 91 l- Citsen ti[ (Alhrl iR/hr) n! (vCIsect USE (stRH3) (sinal) (1/ Pub.

..... .... .... ......... ......... ..... ..... ... ... ......... ......... ..... ......... ... ......... ......... ..........
5 5.5 227. 5. lM +01 3.46t*Cl 1.6 3.2l47 4.6t!*03 1.5 1.!Ct+09 Y 3.ht46 2.!:E 06 1.31[ 4 6-

4 4.9 234. 1.05E42 7.1CE*01 1.4 7. 6 4i d 7 9.71E*03 1.3 2.6ti+C9 f 3.3tE46 2.31f C6 1.44( 4 3-

3 3.5 240. 1.ltE 42 1.27t+02 1.1 1.26146 1.61t+04 1.0 3.9Ct 41 Y 4.02E 06 2.!!E 06 1.601-03-

2 1.7 240. 3.61E*02 2.44E42 0. 7 1.711 4 i 1.12t+04 0.5 5.20E 49 T 5.96t46 2.27i-06 1.42E-Ci-

1 0.1240, 3.29t+02 2.22E42 0.5 1.7i!*:8 0.00E 01 0.0 5.20t49 Y 5.43i 06 0.CCE Ci 0.CC(41-

,

d

FIGURE 4.7.9-
,
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R(IP R V4.0 Ptunt fl Rrlal AC tCSE All!!!Alti 8806844 10l23187 14:44

^ ELEVATED RELEASE PLUME PROJECTION FROM 9 : 4 .,

STRAIGHT LINE PLUME PROJECTION INFORMATION
I!!! Ahl Attivat tipt $4mma C.R. thF iny it GAA*& Ila t[PL(f(D I/2 ;ticllt!*e

5f C. inn!). ... . !.(.i n u ll.... .........t.i
IS glian(Rll (Dill idinal Idtd) tilHA) 1

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

0.60 240. 09:50 3.931t*02 2.19tt*02 6.411! c6 2.611(*(I 1.634t 10
1.H 240. Ct:54 4.203( 4 2 6.3ctie03 6.926E-C6 7.445( 4 7 4.684t.cl
2.00 240. 10:02 3.371142 2.Citt44 S.554t06 2.470( 4 6 1.546t Cl
3 H 240. 10:11 2.564( 42 2.lilD C4 4.225t46 2.514t46 1.57 t48
4.00 24f 10:19 2.02:l42 1.958t*04 3.33M C6 2.206( C6 1.;l;( Cl
5.00 246. 1C:28 1.650(42 1.!ISE *04 2. 719t46 1.ll6E46 1.llit Cl
4.09 20. 10:36 1.342( 4 2 1.261E 44 2.178( 4 6 1.6ttOc6 1.011t ;l
7. H 240, 10:45 1.14 H42 1.174t*C4 1.9491 4 6 1.3941 4 6 6.725( 4 9
f.H 240. 10:54 l.0291 42 1.023E 44 1. Htt 06 1.214E 46 7.60lt 01
9.00 24. litC2 9.069( 4 1 0.99H+03 1.494f 46 1.067i 4 6 e.6 Bit 49

10.00 24. !!:11 S.C(7(41 7.97Ct43 1.33M C6 9.461( 07 5.921( 4 9

PROTECTIVE ACTION AECOMMENDATIONS
2kAtvR 2ki$4L 2 at (VR 2 44 Skit 4 *t (it 4 4 ldt 4 mi tu. 4 ha $4'.

Bill AWS lutA LCt! SD'A |rJ! N fat !! 10 IkV I till b3 IWA C;!! (D'; C 3! N faf t3 N S' *:

(All it(l) teO (ab tll ill (All (;(61 tell f e4 til Lii

4.60 240. 7.lCf 42 7.tf ?f 42 4.399t42 3.2991 4 2 0.60 2 4. l.:4*I43 1.415(43 7.53:[42 7.69i(42
1.C0 24. l.4C6(42 7.56t(42 1.261(+C4 9. 41Et 43 1.00 10. 1.47(43 1.!!!!43 2.llt!44 2.207( 4 4
2.00 24C. 4.741(42 6.C4 7(42 4.161( 4 4 3.121(44 2.00 24. 1.CIM 43 1.21:14; 6.eitf 44 7.262[ 4 4
3.C0 240. 5.12it47 4.616t42 4.23:[44 3. l ?6t %4 2.00 0. l.727t42 9.;;tt42 7.* /[44 7.4.:(44
4.00 20. 4.04 f 42 3.641142 3.716( 4 4 2.787( 4 4 4.00 14. 6.614[ 4 2 7.:it(42 6.;76t44 4.!::I44

1.00 240. 3.30(42 2.97;(42 3.t76teC4 2.:34t 6 4 5.R 20. 5.141E42 5.93if 4 2 4 tili44 5.16:( 4 4
6.00 lu. 2.764(4 2 2.4861 42 2.72t[44 2.C41(it e 6.03 20. 4.!14142 4.974!42 4.513i N 4 4.762( 4 4
2.00 20, 2.36t!42 2.129( 4 2 2.2491 4 4 1.7621 4 4 7.to 20. 3.74tt42 4.217(4 ?.711f 44 4.11'.[ 4 4
0.00 240, 2.Ct?[42 1.152D02 2.04DC4 1.535(*C 4 4.00 24. 3 lGM42 :.70;t42 3.016D04 3.5511 4 4
9 C0 20. 1.014! 4 2 1. 6Mt 42 1.7Hi44 1.349t*C4 9.00 14, 2.615(42 3.265(42 2.tME%4 L l47(44

10.C0 24. 1. 617t 42 1. 4tel42 1.194144 1.195( 4 4 10.C0 240, 2.210( 4 2 2.911( 4 ; 2.17(t44 2.7411 4 4
no en un un nun u n u ne n n onn u n n u n e nu n n onin n n ou n n on n onu n u n n un e nnu n n e n n u n e n o n.
e (VACUA!! - (vt.;tsit . Sattlist, tieL UFCli, s. his u t e

6 (VCUAtt a tygut:t . militett u st eD% e(vaCV:it.1.nt')f!n,i!Mr!!Cn.(.e EVRtat! . * 8thilk 6141104 e

* (VKraf t * (watulat . h. >WIC4, MH ttu, piu t:.h f &u5 e

o EV Etatt - (vgvatt . 5(&lla e

e 14tif t $Attildt, stelve90Af r. a[s u f 54tt(t . nielest, istats*;D, stiatute e
'

e 54titt . R144taat a n[st;n $MEL1th . Liitte t16513. n! vfl [Lt1 e

$.u*fb.st!Ifirist!nitC4 E $4t1( A * 68(tude F;A15Cf W, ht
,

8 Iwittit
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h lesson 7 - 10:00 Plume Projection Output
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FUNCTIONNt / 2..r, e', . -
'

i KEYS-

) 1-RADIUSf / '-

'i c -4 ,[ 2-ROADS.

-

/,/ 3-PUBLIC' ' , ' ' f,.s 4-LABELSi ,

.' .' 5-Z00Mf
- ''

_

___I

-
,

6-REDRAW[,- .m

j ') 7-
% / 8-LT PEN| 1

k I. 9-PRINT
t'' % '"

i,
10-EXIT| '

-

f- f..
_'

i

c Y |
M'' / ELU GAM.

i | T=10:OO'',/
'

I 7.0 MPH.O '' 60 DEG
'
i

,.
._

_,a , . - , . - E STAE__
_

.) }, .. 6' ' +--+ 2 0 . O O M I
'.,' .n. ,A,x~ STATE--

' TOWNS,,

RIUER''' .. . , / ' . ,.,,

_.... g o g 9 g-
.

'

FIGURE 4.7.11

t.esson 7 - 10:00 Graphics Output
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1

I
i

PLEASE ENTER DATE AND TIME OF 9HUTDOWN AND DATE AND TIME OF RELEASE

MO / D A / 't h HR MN

UNMONITORED RELEASE -1/-1/-1 -1 -1

STEAM LINE -1/-1/-1 -11-1
CONTAINMENT RELEASE -1/-1/-1 -18-1

ANALYSIS 10/03/87 09:15

LAST SCREEN
i

NEXT' SCREEN
f
I

!

.

O

,

.

1
1

-

FIGURE 4.7.12

Lesson 7 - Second Input Screen for Error Correction
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!
'

.

Stene i

bHuluuwN: twit 10 / ; / t4 / 1 I Nt- '<*t'"'.

|
ANALYSIS: DATE 10/23/87 1IMd 04: l ') *

FIELD TEAM DOSE RA'IE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE

GROSS IODINE -1.000E+00 vC1/CC

STACt: STACl' CCNCENT R AT Iota 1.v00d+00 uCt/CC
STACf: RELCACC rsATE 1. 00iiE +06 uC2/SEC

'i / N'

ISOTOPICS i

MONITOREC VS 1501Gr ICS 1 0-MON /1-THY /2-GAM
i DATE SCREEN MET SCREFtJ PROMPT |

.

h

a

r

e

i

|
.

d

w

FIGURE 4.7.13
.

C. Lesson 7 - Third input Screen for 9:15
t

i
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.

snusuuwas ve i e. lui.: /bi i 4 rir- ,e ' '-i 1.6

ANALYSIS: DATE 10/23/87 TIMii 'v e ''i>
FIELD TEAM DOSE RATE - 1. 0ii MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000C+00 uC1/CC

I

.

STACF : STACK CONCENTR AT I Ot a ;'.v00E+nu uCt/CC
STACK RELEASE RATE ..nu..E-v6 uC /SEC
ISOTOPICS ta -r i N
MONITORED VS ISOT0FICS i >- f10N/1 -T H / :-G Ar t

DATE SCREEN MET SCREEN PROMPT

.

i

,

,

' FIGURE 4.7.15 +

! Lessen 7 - Third input Screen for 9:30

'
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SHUTDOWN: DATE 10/03/87 TIML 09: 00 ST ACl'.-

ANALYSIS: DATE 10/20/87 TIME 09 : '.0
MET DATA

UPPER : WIND SPEED 6.00 MPH
WIND DIRECTION 40.00 DEG FROM
DELTA TEMPERATURE O.00 DEG F

.

.

FRECIPITATION : 0.00 INCH /OTR HR
SOLAR RADIATION : 0.55 LY/ MIN

RELEASE CONDITION

O - RELE4SE STOFFED
1 - RELCASE CONTINUCUS

S T ACF. : 1

LOCA1YFE : 0 1 OR ~

,

I

DATE SCREEN RAD SCREEN RUN FROM"T

.

O

1

'

FIGURE 4.7.16

Lesson 7 - Fourth Input Screen for 9:30
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SHUTDOWN: DATE 10/C3/87 TIME 09:00 b i AC6;

ANALYS!G: DATE 10/03/87 TIME 09:as
FIELD TEAM DOSE RATE 200.00 MR/Hk
FIELD TEAM LOCATION 1.60 MILE
GROSS IODINE 0.000E-01 uCi/CC

J

l STACt'. STACl. CONCENTRATION .. 000E+00 uC1/CC*

STACl: RELEASE RATE '.900E+09 uC1/SEC
ISOTOPICS N Y / N
MONITORED VS ISOTOP!CS 1 0-MON /1-THY /"-GAM

DATE SCREEN MET SCREEN FROMFT

>

.

1 i

f

4

|

.

1 |
'

'

FIGURE 4.7.17 |

Lesson 7 - Third Input Screen for 9: 45 )
I
1
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SHUTDOWN DATE 10/03/07 TIME 67:00 51 AC62

ANALYSIS: DATE 10/23/87 TIME 10:00
FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

.

STAC6- STACE CONCENTRAT10N 4.000E+00 vCt/CC
STACK RELEASE RATE 5.200E+08- uCi/SEC
IS0 TOPICS N Y /N
MONITORED VS ISOTOPICS 1 0-MON /1-TH)/O-GAM

DATE SCREEN MET SCREEN PROMF T

O

9

'

FIGllRE 4.7.19

Lesson 7 - Third Input Screen for 10:00
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i

REIPAC V4.0 a PLUM 11ACLlh3 AC CO$l A$$[si'[hi IR06 Elm 10/23/31 14 $$

CAf[ A4 flM Crt m0/04/TE wt aw 4/!aH8 b : ** SEABROOK STAT 10N
PLUME POSITION AT 10:00 i

$4l100sN 10/23/97 C9:CG RELEASE CONTINUING |
$14CK RELEASE 10/23/87 C9:05
AllALill5 10/23/87 C9:15 10/21/87 ISt%

METEOROLOGYt (FROM 10/23/07 09:45 TO 10/23/87 10 : 0 0,},,. .

f(NIER LIVil libD $7tt0 W14 Oli tFROMI t[LTA T(PFERA10iit FRECIPliA1|CW SOLAR RallA11th
(RPN) (M/$) til $[CTOR C(6F/Cd C(6 C/10CR $iAl lb/l$RIN L AaGL(Y/RIN

ELEVATED 7.0 3.13 60. EWE 0.0 0.0 E 0.00 0.60

RADIOLOGICAL _ (FROM 10/23/97 09:45 TO 10/23/87 10:00). .

LOCA : 3

STACK CCNC[tinAllCN 4.0000!*C0stilCC STA:( f!Lt!4E fat! 5. NOCl*C8 wC litt FLCs 8 Aft 1.2000(*Cicg/sec
!$3fCPICS U$[I th CALCUL ATICN

SITE BOUNDARY INFORMATIOtJ AT 10:00 ELEVATED RELEASE

1000 R rat!US E AL Ll91I lik!8tc.
TOTAL ACCURAAT(5 GA 2.6tl*02 el T0fal A:CU9AAffL InfR0!D C0!! 1.!!!*02R
TOTAL CUR!!! AILEAlic'.RA 00!E3.13tet: Ci TGIAL C.EIES I LlhE LELEASED 1.17t*27Ci

uw)LE l*DT COSE Iatt 1%f 08st.1I*= Inf at! Tm 0lO CCSE RAff InfCiatiltu tl58EtifC4 FACT 51
PLtri Illi ANG nguL Fitte Esa mists vit seII is; m;ML tiits Eck tipIn Fit kAIL liJ teva lis sii. U i siFL5;in,4

h3 RI CES teAlbri tea /hri RI tutilset) LSE tR/hr) (A/hri P! tuC /$ eta USE tilme63) (sinee3) tispeein
... .... .... ......... ......... ..... ......... ... ......... ......... ..... ......... ... ......... ......... ..........

0.2 5.2CE*Cl V 6.4BE C6 2.61f 48 1 :( 100 0.6240. 3.131*C2 2.6!!*02 0.1 1.79(eti 2.20(*02 -

PLUME P O I P. T INFORMATION AT 10:00 ELEVATED RELEASE PLUME NO. 1
:

tw0Lt 1037 00$f esti Inres.:t::= lb ant f.otSie test satt furC* mat 104 titrtt$1C4FAtt:'$
PtLPI Clli Ah6 unL title cca eisis sii asti iia Rccit #Iti; c;6 sisin stL aAIL lia EA m lii siF. Ils EiF;ilii;%

.S.. ."!. H!. .!'.!22. .!f.22. ."!.. !$'.".H $..$2'.!. ..!'22. ..S. !$'!!d M .!!2'$ .!!2'$ .!!C'S. -
.

5 5.6 229 3 13E*01 3.46t*Cl 1.6 3.'![*01 4.6t!*03 1.5 1.3:I'09 Y 3.26t 06 2.2*t 06 1.3ti Cl-

4 4.9 134, 1.0!(*02 7.ltf*01 1.4 7.44[**7 9.71[*03 1.3 2.601 49 Y 3.391 0e 2.31t c6 1.44I Cl-

3 3.5 240. 1.00(*02 1.27t*02 1.1 1.;tt.;6 1.61t*04 1.0 1.9tl*Cf 1 4.G21 06 2.!!E46 1. 6'. f -;i-

2 1.7 240. 3.6|( 42 2.44t*02 C.7 1.7 tf %i 1.92[*04 0.5 5.2CE*09 Y 5.96E46 2.271 06 1.42t ;f-

| 1 0.1240. 3.29t*02 2.27t*C2 0.t 1.7tiest 0.0C[ 01 - 0.0 5.2;t*;9 Y 5.43E 06 0.C;i41 0.C0(41

'
i

!

<

l
1

FIGURE 4.7.21.

1.esson 7 - Corrected Plume Position Output '
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O FUNCTION'I ..Nt J /
4.C

-

'y KEYS'! I
1'-
|' ( / t- J. l- 1-RADIUS

-

2_ g 2-ROADS
t'' ,_''' /,

,
J 3-PUBLIC

/ 4-LABELS
, ,_''

.' / 5-ZOOM# .,_

_ _.__T
6-REDRAWk .. ,

[ ,1 ,') 7-

|
j

'

i 8-LT PEN
k I 9-PRINT'

i
.'-. 10-EXIT

'

',
~S~ h.% *''y~~~~ Nh-

..
,c .

f ELU GAM

/ _ _ H'-
'

's i T=10:00
\ l 7.0 MPH

.

'. .[ . 60 DEG. ,.
E STAD

.

O ~~~~~ i'*:k} 'be *0- ,

4-+2 0. OOM1,

, . , , #*A'^ STATE

/
.

TOWNSi
,

'.'. poapg
--RIUEE'

. * . .. __

*

~.
'.

w

,

| |

1

!

FIGURE 4.7.23

Lesson 7 - Corrected Graphics Output
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4.8 Lesson 8

Learning Objectives

1. Use the light 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 level
releases (e.g. steam line, unmonitored, or containment leak) as
well as a stack release.

Scenario

At 1002 you are informed 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 '

ba
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).

03. Charige 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
light pen to the corresponding portion of the screen and note the
dose reported.

.

1
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.

9

10:00

|
Wind Speed (Mph) 7

Wind Direction (Deg) 240
.1

)
Delta Te=perature (Deg F) 0 |

Precipitation (inch /Qtr Hr) 0 I

'
,

l

Solar Radiation (ty/ min) .65 J

l
I

Stack Concentration (uci/ce) 4

Stack Release Rate (uci/sec) 5.2E8

|'

Loca Type 3
]
|

Field Team Dose Rate (mR/hr)

Field Team Location (mi)

Gross Iodine (uCi/cc)

- FIGURE 4.8.1

Lesson 8 - Stack Readings and Times

5913R/18.174
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.

SHUTDOWN: DATE 10 00/87 T i r1E 09: 00 S1ACL
ANALYSIS: DATE 10/23/87 TIME 10:00

FIELD 1EAM DOst. FA1E -1.00 MR/HR
FIELD TEAM.LOCAT10N -1.00 MILE
GROSS 10 DINE -1.000E+00 uCi/CC

.

STAC6. : 3 T ACl . CCNCCNTRJ,1 ION 4.OOGE*00 uC1/CC
STACL FELEASE RATC 5.000E+03 vCt/SEC
1SOTOPICS N Y / f4
MONITORED VS ISOTOF!CS 1 0-MON /1-THY /2-GAM

DATE SCREEN MET 4CECLN PROMF T'

@
-

.

i

|

'

FIGURE 4.8.2

Lesson 8 - Third Input Screen
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bHUTDCWN: DATE 10/20/87 TIME 0v:00 STACS
ANALYGIS: DATE 10/23/07 TIME 10:00 ;

MET DATA -

,

UPPER WIND SPEED 7.00 MF H

WIND DIRECTION 040.00 DEG FROM '

DELTA TEMPERATURE 0.00 DEG F
!

!
!

!

[
!.

!
PRECIFITATION 0.00 INrs,0TR HR |

SOLAR RADIATION : 0.6S Li/Mia !
'

RELEASE CONDIT10rJ

e- ' e .. t A E. E GTOFFdD [
; e i.i' A .E CCN T 1:.UQU2 r

STAC6 : 1 !

LOCATYPE : 1 1 Ok ?

DATE SCREEN RAD SCREEri 1.UN
|

I
i

f
;

I

!

,

!

:
I

I

,

FIGURE 4.8.3

Lesson 8 - Fourth inDut Screen
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,

n(IPAC v4.0 - PLUM ( 1RAttini A4D CCIE All($5Pitt F10 GRAM 10123/97 !!!C!

Datt 169 flmi ott 53/DAtte kAtaW a?'talvt WE P4 SEABROOK STATIONt

PLUME POS?T!ON AT 10:00
SW'JTD0eu 10/23/87 09:C0 RELEASE CONTINU!NG
$!ACLREL[AS( 10/23/I7 09:05
AhA1,Yl!$ 10/23/87 09:11 10/23/87 10:00

METEOROLOGY: (FROM 10/23/87 09:45 TO 10/23/97 10:00) !. .

10e(8 LIVIL b!ND SPIID s!nD O!A (Ft0ml OttiAfinFEAAfuA! PAtCIP!TATICN $0LA4 013!AllC4
(RPNI (M/$1 C(i SECTCA [[G F/CH C(6 C/lCCM $IAI IN/l$P!b LAh6Lif/R!h

(LtvAff0 7.0 3,13 240. tie 0.0 0.0 f 0.00 0.65

i
RADIOLOGICAL: (FROM 10/23/87 09:45 TO 10/23/07 10:00). .

LOCA : 3 r

$fAtt Cth:thfAnflCN 4.0XCD00 g&t/CC $tACL $[l,[A!! EAff $.2CK(+Cl uCall(C FLCl S Af[ 1.300([*(8 (t/stt
IS010 PICS UStt tu CALCatillth

SITE BOUNDARY INFORMATION AT 10:00 ELEVATED RELEASE
1000 A AADlV3 (AL Llai! 5thilAL
TOTAL A CUPataf!D flaaA COSE 2.6!!.02 as tG!AL ACCL tLA!!D im A0!D toit 1.;1t+92E
101AL CLAlt$ FILEASID 3.7 ( 45 Ci 101AL 0.'A'il IC:lki IILI ASEC 1.17(47 Ci r

tuott 1007 t25t patt int:ca: tit 9 thrati THu 01: 00st s:?t th*0te:?tth tis'Itl!On factC81 !PLte!!!!TAv$ mstt FaiG (;A el&In iii asii Iis r.;at Fli6s sca sin e kit 6.it lia te m Iis siF. lis ELFiii nis ;h; Pl C(6 (eR/hr i (etthri P1 fvtalso:) Li[ (Altri tiltr> 91 t6Ct/ set) L.................................'5I tsine*3, (s/Res31 (1/5 '

......... ......... ......'s")..... .... .... ......... ......... ..... ......... ... .. .... ,

0 0.6 60. 3.13(42 2.65t42 0.$ 1.7tt*:S 2.2t!*C2 C.2 5. tt+ 1 1 6.48t46 2.411Cl I.63( !C |
-

j.

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

tW0tt 1007 t St satt tarct*1t!C4 1stant ?Mt0!D 20?! S&*t in!08+Af t:E tflittll0nFAtttti |PLtFI !!!I Aki NML fiiLG GJ tisin tii isit iis m;;;ik FliLE isi s.';IP i.iL seit Ibs 6sMRs ils Eli. Ils sit.iilish
50 Al ![6 iaR/hr) feR/hri R1 IvCilitti U$l (R/hr) IR/hri P! IsC1/tt:)L'$l ill#8631 ($/Melli (1/9602) ;

1 2.3213. $.13D01 :.4eDCI 1.6 :. 7147 4.6tt 03 1.5 1. :[ 0 7 3.:6i46 2.2:1 C6 1.35tti !-

4 1.5 220. l.CSD02 7.10D01 1.4 7.64t*J' l.?!D03 1.3 2.iti+;1 1 3.Ill 06 2.311 06 1.441 ;i-

3 0.0 lit. 1.13bt) 1.301402 1.1 1.261*01 1.ltt+C4 1.0 3.U(dl V 4.12(*?6 2.13DC 6 1.l:( Cl-

2 1.7 60. 3.61 D 02 2.44E 42 0. 7 1.7tI*Cl 1.92f 44 G.5 5.hbOI Y 5.96( 4 6 2.27DC6 1.42f Ci-

1 0.1 60. 3.*f(42 2.2:D02 0.5 1.11D:t C.t.Cl41 0.0 1.2:i69 1 1.43( 4 6 0.COE41 C.0;i :1-

i

,

,

;

!
l

;

.

I

I

|.

FIGURE 4.8.4 |
|

Lesson 8 - Plume Position Output |
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4

J,

.W .. . M*I 181:Fl4 sh: ;*ll alilloint Fit;su 16123II? !!t~tp
'LEVATED RELEASE PLUME PROJECTION FRON 9:45

,

1

STRAIGHT LINE PLUME PROJECTION INFORMATION
!

I!!! Lal italva; 1|mt 6;na 3.4. thf the il 6W& lil!!It!!iltilttPCllilCh j
to iah (IsMR) it!CtH41 Ilttdull tissuti ;sinti (Mll thaim
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i Nt '. FUNCTION

XEYS
1-RADIUS' . , p 2-ROADS

-

1', 3-PUBLIC
4-LABELS
5-ZOOM
6-REDRAW

.

. 7-
t,''. ' i 8-LT PEN., .,

.r u ' ; 9-PRINT,'
' ' 10-EXITn. ' ,I
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Lesson 8 - Graphics Output
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Light pen dose rate at imi - 640 mR/hr

Dose rate between plu::e points 1 and 2 350 mR/hr

.

Dose rate 'between plume points 2 and 3 290 mR/hr

Estimated Dose Rate 640 cR/hr

9 -

|
1

|

.

FIGURE 4.8.7

Lesson 8 - Estimated Gamma Dose Rate
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4.9 Lesson 9+

s

Learning Objectives

<

Terminate the release and track the detached plume.
,

Scenario
1

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

060 . At 1030 there has been no change in the met data (i.e., 1015 still
applies). Track the plume.

Lesson,

, ,

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

.

this time.
O..

2. The release is assumed to terminate just after 1015. -

|

3. Use the continue accident option to produce a 1030 analysis. Go to
the met screen,

i
; t

4. Set the cursor on stack release status and change the "1" to a "0"
to indicate the termination of the release.

; 5. Note: The stack monitor reading does not have to be set to zero.

| 6. The map now shows a detached plume. The program will display the

] plume location out to the 10-mile radius from the plant. However,
calculations will continue to be performed out to 20 miles.

1

!

-

~ '
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Summary

Termination of the release was demonstrated in this lesson. In the
scenario the release did not stop until 1010. Therefore, radioactive' material

was emitted for 10 minutes in the 1000-1015 met data interval. 3_ir.ce the
plume was still dispersing, the release was not' terminated in METP4C'until. t'he.
10i5-1030 interval, when the detached plume was followed.

However, if the release had been terminated at 1001 for example, it
~ ~

might have been appropriate to terminate the release in the 1000-1015
interval. Ageneralrulecannotbegivenasthereare-manyj'ariabies5''For
example, a stack monitor reading of a few R/hr for higher!) may'be'too
significant to terminate in the 1000-1015 interval eyen if the release
terminated at 1001. ThejudgementoftheMETPACoper2tormustbereliedupon
in these situations.

:

The plume plots in this lessco show tha detached plume as it is tracked

() over the countryside'. The METPAC program will dispiay the plume out to the
'

10-mile radius. The program will continue to calculite dose rates out to 20
miles. '

_

I

>
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SHUTDOWN: DATE 10/CS/87 TIME 09: 00 STACK
ANALYSIS: DATE 10/23/87 TIME 10:15

FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

STACt. : STACK CONCENTRATION . 00% + 0V uC:/CC
STACK RELEASE RAIE C.600E+08 uC /SEC
ISOTCFICS N Y / N
MONITORED VS li:icit + 1 CS 1 '.-MON /1-1Hi/C-GAM

DATE SCREElJ MET SCREEN

O

|

|

!

!
.

FIGURE 4.9.1
O.O l.esson 9 - Third Input Screen at 10:15

.
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SHUTCOWN: DATE 10/23/87 T It1E ev:00 ST ACi .
ANALYSIS: DATE 10/20/87 TIME 10: 1S

MET DATs
UPPER : WIND SPEED 7.00 MPH

WIND DIRECTION 60.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F

PRECIPITATION : 0.00 INCH /OTR HR
SOLAR RADIATION 0.70 LY/ MIN

RELEASE CONDITION

O- RELEASE GTOFFED
1 - hELEASE CONTINUGUS

STACK : 1

LOCATYFE : 1 OR !

DATE SCREEN RAD 3CREEid RLN PROMPT
'

.

%J

l

s

'

FIGURE 4.9.2
m 1

,
lesson 9 - Fourth Input Screen at 10:15

|

|
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REfPAC V4.0 - PLtRE TRACKl*5 AhD CCSE ASSESS'Enf f tCGRAsi 10/23/E7 15:44

CATE AuD il>E ct: M0/talte W8:'n P3'DA/M Wi:'% SEABROOK STATION
PLUME POSITION AT 10:15

SHUTCouw 10/23/97 09:00 RELEASE CONTINUING
STACK RELEASE 10/23/97 09:05
ANALYSIS 10/23/97 09:1!, 10/23/07 10:15

NETEOROLOGY: (FROM 10/23/87 10:00 TO 10/23/87 10: 15). .

TOWER LEVEL glh3 SFEED ulh3 CIR tFICRI DEliA TEFFERailEE FRECIPliATICh $CLAA Rt.31ATICN
(RFH) (R/S) CE6 SECICR CE5 F/CH CES C/lCcn STAB Ihll5 R!N LWiSLET/ MIN

ELEVATED 7.0 3.13 60. ENE 0.0 0.0 E 0.00 0.70

R'ADIOLOGICAL: (FROM 10/23/87 10:00 TO 10/23/87 10: 15). .

LCCA a 3

STACE C0kCEv'FATICW 2.C000E+00 eC /CC STA3 F!i. EASE F ATE 2.6000E+0i (Ct/SEC FLCr S ATE 1.30C0E*00 cc/te:
ISOTCPICS 1|5EC 116 CALCULA11CN

SITE BOUNDARY INFORMATION AT 10: 15 ELEVATED RELEASE
'

1000 R RA31U$ Etil LIMil -- EEh!G4
TOTAL ACCLRJLATED 6APAA CCSE 3.16E*02 s'. !OTAL ACCLFI ATED THtR01C CC5E 1.5BE*02 E
TQiAL CURIES RELEASEL 4.57E*05 Ci 10f4 CURIES 10;lnE FELE ASIC 1.40E+07 Ci

t<tf 9%f OCS! 8t.f t inG' A*!:s INE Ant fee 3:0 I"~~ Bati in:0;"AflCh O!!*E85th f *:i 53
PWPE DIST Ani nasic iii 5 cik en M ett Eati 15. RisiL fii d s; sis h si. Asit ii; sa**a b s sii. n i it*;5liin.

h3 M1 CEG (tR/ht) Isilbr> Pl hCiftet; J1! 14/ht) Jihti P1 (ECilleti V3E IleFH3) IllMH3) ( 1/ R H ~d
..... .... .... .. ..... ......... ..... ......... ... ... ..... ......... ..... ......... ... ......... ......... ..........

0 0.6 243. 2.04E*02 1.3EE+02 0.!, 1.31E+C7 1.lCE*C2 - 0.2 *.6'.E*09 1 6.42E-06 2.61E fi 1.c:E-1C

PLUME POINT INFORMATION AT 10: 15 ELEVATED RELEASE PLUME NO. 1

v 40LE 1001 t0!E 8 ATE in:Os* Af!04 f * tant inUID |0!E 8 ATE ik:C8' AT104 0155E85!th FACT:15
PWRE Cl$I An$ M;siL iiin Csi sisin siL ash 15] F;su kiid i;s misin in WE 150 tu Y A Ins siF. Its siFsiiiiin

h3 R1 CE6 (nA/hr) (st/tr> nl NC / sect t3! tR/trl (Elnr1 mi ht:/sec) liit is/Pn3) (sign 3) (1/mn2)
..... .... .... ......... ......... ..... ......... ... ......... ... ..... ..... ......... ... ......... ......... ..........

6 3.9 225. 3.94E+01 2.66t+01 2.0 3.27E*07 3.47E*03 - 1.9 1.3;E G Y 2.5CE-C6 1. H! C 6 1.0it 09
$ 3.2 231. 7.94E+0! 5.29E+0! 1. 6 7.64E*07 7.49E+03 - 1.7 2.60E+0i f 2.52E 06 1.7iE C6 1.11E C3
4 1.7 240. 1.3!E+C2 9.97E+01 1.4 1.2 eE di 1.3!E+04 1.4 3.9CE49 1 2.84E 06 2.14E-Oo 1.34E C3-

3 0.0 329, 2.31E*02 1.56t+02 1.1 1.74E+CE 2.22E*04 - 1.0 5.2 E+09 Y 3.9:E-C6 2.63E-06 1.6:C C3
2 1.7 240, 1.8BE+02 1.27E*02 0.7 9.31E*07 9.56t+03 - 0.5 2.6tE+09 Y 5.96E C6 2.27E 06 1.42E 08
1 0.1 240. l.71E+02 1.16E*02 0.5 9.31E*07 0.ccE-01 - 0.0 2.6E+09 Y 5.4'E 06 0.00E 01 0.CCE-01

'

FIGURE 4.9.3

Lesson 9 - 10:15 Plume Position Output,

'
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a ts;; v4,9 .. FLge{ tu;tik; Ag) g;;[ ;*w.igt sq;&:, gg,;.f;- ;5:44

ELEVATED RELEASE FLUME PROJECTION FROM 10: 0

V STRAIGHT LINE PLUME FROJECTION INFORMATION
C151 Ann &tsiv&t 119[ sp ia t.4, ;hr tu ta fun 1;; :[sittt; in :Ut;111,i

Inil LCEli M: Phi t eru pt: i&No 15(CIPull iliC:nn 31 0, pes 21
.......... . .......... ..........

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

0.60 20. 10:05 2.C44(42 1.100t N: 6.4 fit C6 *6 tit-C8 1.6:4E.10.

1.00 240. 10:09 2.lltid 3.153E 4; 6.9:e H 6 7.4 tit C7 4.664( Ce
2.00 240. 10:17 1.15;t 4" 8.C4Cl44 5.!!4t se 2.470i 4 6 1.!46t-03
3.00 20. 10:26 1.3;;t*C 1.Ct914 4 4.2*St.Ce 2.!!4i46 1.573i Ci .

4.N 20. 10:34 l.05|E42 9.2ict :3 :.;;;[4 * 2;6t C6 1.;4;[43
.

5.00 20. 10:43 8.519t41 7.54!143 2.715i 4 6 1 (!:f 46 1.Ill(-Ci
6.00 20. 10:51 7.167 E 41 e.60:i43 :.076t C6 1.elti C6 l.Citt 08
1.00 24h ll:C0 6.145i 4 1 5.67:143 . 54 vise 1.;i4E =6 f.725t49
9.N 140. 1110? 5.341( 4 1 5.11:1 4 : 1.t iti46 . *14!4 e 1.6*lt-01
9. *4 20. 11:17 4.716tett 4. 494 t 4 3 1.414f-; !.C67i :e 6.elli49

9.4 ;t 07 5.92ti4910.00 20. !!!26 4.!Ci[41 ;.ti!! G; 1.;;;t46 4

PROTECT!vE ACTION f?ECOMMENDATIONS

I 4 !a: 2 *s !.!L 2hafut 2 *4 5=It 4 3 la* 4 314. 4 *1 fu' 4 W tri,

t!!! a6 son (*it 604 C:li IU IC (3 IM taf :: Clit t.ni GW I;i! SN IUt th" d s; IV IM **,
ich til !P;

... ..... . . . . . . . . . .' e 4tell i:!il 141 isti IA) (fu all i:li)
.... .......... ..... ....

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

0. 6 * 0. 4.C61[*C2 3.68:(+02 !.195t42 1.64;[.*2 3.es ;O. 7.4; tis: 7.:tti** 4.C*t!. 4 3.64t[4;

1.00 20. 4.17 t (* C 2 :.9;4t 4 2 6.3:![*C; 4.7:1!4; 1.C2 20. 7.!6:E42 f.itiE42 1.134l 4 4 1.10:[ 4 4
2.C* 240. :.!*!!42 3.11:i 4 2 2.081( 44 1.!a:E 44 Om M:. e. ?;iN2 t.;htC 3.6?!E44 3.64:E44
:.0 'O. 2.66 f ** 2.4;;id: 2.112i 4 4 1.!!!! 44 . 0. |4.. 4. i71L 6 : 4. ik!n: 3.itii44 3.706! 4 4
4.00 20, 2.10![ 4 2 1.D i42 1.liit 44 1.39:ta.e 4. ^ at !. 7. ir * t!:[c :.; 7.E 4 4 :.;t!I.'s.. .

!.G 20. 1. ?!6(42 1.144i 4 2 1.tioi+:4 1.li;i. 4 t.h ~4.. LiillM ;dli! M 2.e7f t44 2.76;[**4

6. 0 20. 1.4371 4 2 1.iitt+C; 8.36:[44 1.C :E44 6.G U. ..!6:[42 :.ti?t4' 427t44 2.26:[ 4 4
7.W 20. 1.?:Ct42 1 lC7(42 1.114t 4 a i,E iid: ?do *4: ..tuid? : :lti. . . 6(44 2.0!!!44*

0.00 |G. 1.07Cte02 9.62ti+31 1.02;t 44 7.e7::41 f.H 04; 1. * 4 * t 0" 1. i; s t ' . ) 6 (44 1. 79:!'C 4
6.19;t+CI 6.744( 9.h G t . 4 7t! < . l.6;il ? 1. 4 09 t * *. 4 1.574i 4 4
7.97Ct43 U7i.'.:

9.00 20. 9.431( 4 1 1.49!!'C1 .' 1000 'O. !. ;4f v: 1.! 1.19 tie *4 1. ;i![44

n oe n e n en nu en n n n e n n u e n s ee n n n nin n u e e n u n n n e n n e n n o n nin n e n nu s e.!af M
10.C0 24;. l.41G t 41 7.!69141 .nenneennonusennenene
e (vahAtt . (Ghati _ .!!!Gy h* JdUI. b. h{th,it e

[g A:yit[ . s!f a'sA , gay) s Qg*(g e,e IVL3&t( . tuhati . $. =!MIC4, eiE;%q:'' t. fin 55t*4
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O Lesson 9 - 10:15 Plume Projection Outout
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O
j / ..- FUNCTIONNt c' < .c

-

. . - KEYS
d' >/ .)

Ey 1-RADIUS
I'!

-
,

,I ( / L ,[ 2-ROADS
'I t' , /, 3-PUBLIC,.;

4-LABELS_''', '

5-ZOOM
.

i _' .'

_m~~~ _ y .I.)
s 6-REDRAN'-- . -r '' .- 7_[L -

'\. ( 9-PRINT
3

< 8-LT PEN
|i k
' '-. .~ 10-EXIT

- y'- M .u. j,i -

c \
''
.

\f ELU GAM
/ T=10:15.''s.. i

7.0 MPH', / i-

', O t~n 6O DEGi

O '

E STAB. ,.
-

._ ~ g} v"'.M.. --,I- 4-+2 0 . OOM[i
._ .

_,

.~~~

STATE
' [,_ % A.

TOWNS
+ . -

.' ^
r

J \, --- p1 y Ep.'

,.f, ,

ROADS
, ',

.
.,

.

~

FIGURE 4.9.5

Lesson 9 - 10:15 Graphics Output
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|

O
SHUTDOWN: DATE 10/23/87 TIME 09:00 51AC.
ANALYSIS: DATE 10/23/87 TIME 10: 00

FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCAT IOf4 -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

.

STACK : STACL CONCEf 4 TR AT I ON 0.000E-01 uCi/CC
STACK RELEASE FATE 0.000E-01 uC1/SEC
ISOTOFICS f4 Y / N
MONITORED VS I S ]l C;F I C S 1 0-MOf J /1 -l H i / L-bAf1

DATE SCREEf4 MET 3CREEt-

.

FIGURE 4.9.6

Lesson 9 - Third Irput Screen at 10:30
I
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SHUTDOWN: DATE 10/03/97 IIME 09:00 STAC}

ANALYSIS: DATE 10/23/87 TIME 10 ;O

MET DATA
UPPER : WIND SPEED 7.00 MPH

WIND DIRECTION 60.00 DEG FROM
DELTA TEMPERATURE O.00 DEG F

|
|

l

|

FRECIPITATION : 0.00 INCH /DTR HR
SOL 4R RADIAT1014 : 0.70 LY/MIf 4

RELEAEE Cuf1DITION !

O - RELEASE STOFFED
1 - RELEASE COf4T I!4UCU3 I

l
STACF. O-

LOCATYFE :
- 1 OR 3

i

DATE SCREEN RAD SCREEri RUI4 F ROf IP T

d' FIGURE 4.9.7

lesson 9 - Fourth Input Screen at 10:30
,
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V
METPAC V4.0 -- PLUPI 1RAttih6 A%D CCSE ASSE55RE%f FEDE23 10/2;ia7 15:50

OATE AND TIME OFr R0lO A/1R A mW R3/talVE WA R4 SEABROOK STATIQN I
'PLUME POSITION AT 10:30

SHUTC044 10/23/97 09:00 RELEASE TERMINATED
STACK RELEASE 10/23/87 09:05 10/23167 10:15'
AhALYS!$ 10/23/87 09:15 10/23/87 10:30

METEOROLOGY: (FROM 10/23/87 10: 15 TO 10/23/87 10:30). .

10sER LEVEL 1!h3 SPEED WIND llR (FRCRl CELTA TERPERATL9E FREC]PliA1]CN $CLAR PA0!A1]CM
(MPH) (M/S) CE6 SECTCR CE6 F/CH CE6 C/100R STAB Ihll5 MIN LAN6LET/ Rih

ELEVATED 7.0 3.13 60. Ehi 0.0 0.0 E 0.00 0.70

RADIOLOGICAL: (FROM 10/23/87 10: 15 TO 10/23/87 10:30). .

LOCA 3
STACK CCNCENTRATICW 0.0000E-01 utiiCC !!AD: RELEAEE RATE 0.C000E 01 utiliE; FLCs RATE 1.3000E*03ctiset
15CfDPICS USED Ik CALCL*LATICn

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

W@tE 900Y t09E RATE lhttt'111C4 thrhi in501; CCi! u.!E In CEPA11;N Dll'EA310% TACICES
PLUPI Dili Av5 Imatt Flita Ecs alsin sii paIE 15] Musil Fiii; i;A misIn EEi vaIE lia 5Ava lis Lii. ii. LitsiiIiin

N3 M1 CE6 (aAltri Italtri M1 luc /src) USE (R/hri (Gitri RI tvCilset! USE (sinsel) (stre63) (1/ Mil 21
.. . .... .... ......... ......... ..... ......... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... ......... ..........

6 5.6 229 3.16E+0! 2.13E+01 2.4 3.27E+07 2.9:E*03 - 2.3 1. 3CE * )1 i 2.CCE 06 1. 4 ' E - h B.76! 04
5 l.9 234 6.16E+01 4.16E+01 2.2 7.44E+e7 5.92E*03 - i.1 2 CI+0i Y 1. 9iE-C 6 1.40E-C6 6.ME ;*
4 3.5 240. 9.93E*01 6.70E*01 1.8 1.26E*06 1.01E*04 - 1.0 3.90E+09 Y 2.12E 06 1.60E te 1.00E-Gi

O 3 1.7 240. 1.59E+02 1.07E+C2 1.4 1.79E+0i 1.64E*04 - 1.4 5.2CE*09 Y 2.62E Oe 1.94E 06 1.*2E 06
1.0 2.ici+0i V 3.74E co 2.37E-06 1.4iE-;i4 2 3.5 240. 1.16E*02 7.9:E*01 1.1 9. * l E + G 9.93E+03 -

1 1.7 240. 1.08E+02't.27E*02 0.7 9. 31E + 07 9.56t+03 - 0.5 2.6CE*09 1 !.96E-Os 2.27E 06 1.42E Ci

.

.

FIGURE 4.9.8

,
- Lesson 9 - 10:30 Plume Position Output

' -144-
5913R/18.174

__ - _ ___ _- .



i

|

O
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FUNCTIONNt J c/
4.c

'

"I KEYS l

J'- '! | '

l, ( / b/ J
..

1-RADIUS !

2_ f 2-ROADS l

t'' ,_'' /-
I

,.i 3-PUBLIC '

i
', , . ' 4-LABELS_.' .) 5-20OM

'

' -(f
- T ~

.
,_

' ~

-- - 6-BEDRhN.
--

[ ,j
-

3 _._ r 7_- -

| 1 i \ / 8-LT PEN
i 1 t i 9-PRINT
' '

. . , 10-EXIT-"

; _
,,

..

' f- th3*36-

k.\,./!
'
''c

ELU GAM
'.'

/ .
i T=10:30

,\^/ '? . O MPH' '

O ,

' 6O DEG'

._~~ - y..- -f .. g- ,- .

qwsp_ E STAB:_
-

} /' 4--+ 2 0 . O O M I

[) ' p^. STATE., .

TONNSj .

. _ / ,''' .
' - RIUER.

. . . . ROADS.

,

|

~

FIGURE 4.9.9

Lesson 9 - 10:30 Graphics Output
,
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4.10 Lesson 10

Learning Objectives

c

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
HETPAC up to date.

4. Produce the total integrated dose report.

Scenario

This is a new accident condition. The reactor shutdown at 0800. At

0905 a stack release began as indicated by data in Figure 4.10.1. At 0920, a

radioactive 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 HETPAC computer at 1000. Begin your analysis.
,

,

There has been no change in plant status since 0920.
t

lesson

1. Gather all met and rad data from 0905 and later. I

|

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.

O
5913R/18.174

l
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~
'

4. Specify 3 quarter-hours to project (9:15, 9:30, and 9:45).

5. Enter met and rad data for each 15-minute period as each screen is

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) i n 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.

.

.

-147-
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.

(1)
~ Summary

This lesson demonstrated the METPAC program's capability to track both

elevated and ground level 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.

|
|
<

'

O

;

I

|

|
1

.

O
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O

9:15 9:30 9:45

1

Lower Wind Speed'(Mph) 6 6

Lower Wind Direction (Deg) 160 160

Lower Delta Temperature (Deg F) 0 0

Upper Wind Speed (Mph) 8 8 8

I

Upper Wind Direction (Deg) 180 180 180

Upper Delta Temperature (Deg F) 1 1 1

f 's \
r

U
Precipitation (inch /Qtr Hr) 0 0 0

Solar Radiation (ly/ min) .4 .4 .4

Stack Concentration (uci/cc) 2 2 2

.

Stack Release Rate (uCi/sec) 2.6E8 2.6E8 2.6E8

Site Boundary Dose Rate (r.R/hr) 300 300

Loca Type 3 3 3

;

.

FIGURE 4.10.1

) Lesson 10 - Readings and Times

4
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O

;- FROJECT USING CURRENT ANALYS15 WI IH FERS1 STEN 1 11El AI4D RAD DAT A
2- PROJECT USING CURRENT ANALYSIS W1IH USER INPur 11ET AND RAD DATA
3- PROJECT USING NEW DATA
4- RETURN TO LAST SCREEN

:

,

i

O
'

~

FIGURE 4.10.2

Lesson 10 - Sixth Input Scree.n
--
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.

FLEA 5E ENTER C AT E AND T111E UF Shul DOWiJ A14D i> ATE AND T1ME OF REl. EASE
4

MO/DA/*rn HR:MN
SHUTDOWN 10/26/81 08:0 -
UNMONITORED RELEASE 10/26/87 0 7 : '.0
STEAM LINE -1/-1/-1 -1 -1
CONTAINMENT RELEASE -1/-1/-1 -1:-1
STACM RELEASE 10,26 W: 0 y:

LAST SCREEN
NEXT SCREEt '

l

|

.

|FIGURE 4.10.3
.

I
' Lesson 10 - Second Input Screen

4
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O
TOTAL tJUMDEF OF C'U ART ER HOURS 10 F.>.Elt n t . ..i '

'

.

|

.

.

O

1

I

i

; a

.

FIGURE 4.10.4

Lesson 10 - Seventh Input Screen

f

i -152-
5913R/18.174 !

l
1
!

, . . . . - - . . - - - . _ - - - - - - - , . , , , , , - . , . - _ . , , _ . . - . . _ . . . - - _ , - . _ _ _ , . . . . . . . . . . . . , . . - . _ .
~,_.-_.l

.



+-

.

.

SHUTDOWN: DATE 10/2e/87 T I Me. .'s : v . b I ACi

ANALYSIS: DATE 10/ 26/ Es7 T I Mt:. vs:lb
FIELD 1EAM DOSE RATE -1.00 MR/HR
FIELD 1EAM LOCATION -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

.
.

S T ACl, : BT nCF CollCEN'le.A luu ..i.v0L+09 uCs/CC
S1 AC6. RELC45 6 ~1 t ..cO''E+U8 uC1/SEC

'ISOTOPICb 11 Y / 14

MONITORI.J - 1201 ta. I ' .' s O G-MON /1 - T H', / .'-Gr.i t'
.

DATE SCREEN MEl T.Cht E
. .

1

|

l
|

I
I

- FICURE 4.10.5

Lesson 10 - Third Input Screen at 9:15
)
,

!
~
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|

i

!

5HUTDOWN: DsTE 10/06/87 11MF 0 6 : .u.. L i"C' '
ANALYSIS: DATE 10/26/8/ TIME 09:15

MET DA1A
UPPER : WIND SPEED 8.00 MFH

WIND DIRECTIGN 180.00 DEG FROM
DELTA TEMPERATURE 1.00 DEG F

.

FRECIPIT'i!ON : 0.00 IllCH/DTF HR
SOL AR R ADI AT T UiJ : .JO LY/l111J

hELEASE CONDITICra

.i - ki.LE A'uC S ilir F uli
1 - GELE ASE COlJ T !!<da'Ji

ST AU 1-

~

LCCA TYF'E :
- 1 CF,

DArr senttu AAD scsEtu rs us r ki.r.s .

i

|

1

.

FIGURE 4.10.6

Lesson 10 - Fourth Input Screen at 9:15

i -154-'

*
5913R/18.174

- :.__-- _ . - _ ,. . . _ _ _ _ _ , _ _ ___ .__ _ _ _ _ _ _ __ __ _ ______
1



, _ _

O'

U
SHUTDOWN: DATE 10/26/87 T I t+ O s t i n.- LirJMON I T OhE D S T t.C *

ANALYSIS: DATE 10/26/87 TIME 0:i: 0

FIELD TEAM DOSE HATE -1.00 MR/HR
FIELD TEAM LOCATIOri -1.00 MILE
GROSS IODINE -1.000E+00 uCi/CC

UNMONITORED : SITE E'OUNDARY DOSE RATE 200.00 MR/HR
ESTIMATED FLOW RATE -1.000E+00 CC/SEC
ISOTOFICS N Y / N

ST AC6; i ST AC) CDf JLEttThv. i Gi; ..".OE+O iiL4eLC.

'' 4 : / Mh;STACF RELEAHE Fa t i. _.u. ..4 - ..

ISOTOPICS 41 i N

MONITCRED V5 I Ti O o-t10Ni 1 -- T HV / -G AM

DATE SCREEtJ MET F hEI ' ,

s

|

|

~ FIGURE 4.10.7

Lesson 10 - Third input Screen at 9:30
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sli,Cr )
3HUTDOWN: DATE 10 / *. 6 E. 7 l i t ih : L ut.0 H ; i O* 1 0 i

.
|ANALY3IS: DATE 10/26/07 't I Mei ./.
IMET Deil A

UPFER : WIND SFEED :2 . 0 * MFH

WIND DIRECTION 160.v0 DEG FROM
DELTA TEMPERATURE 1 . < >': DEG F |

LOWER : WIND SPEED o.OO MFH
WIND LiRECTION lev.Go DEG FROM
DELTA TEMFERA1URE i'.vu DEG F

,

FRECIFITATION : > > . , , INCH /OTR HR
SOLAR RADIATION : 6 .b L i/lil f J

C CL En . . .~ .|i i1 .

UNMGtJ I T OhED
v - htLEA3E STOFFED
1 - GELEASE Cot 1TINUOUS

STACF : ,

LOCATYFE : i OR :

F rot % TDATE SchEEN h4D 3 Ch L t.f i e- .:

O

.

FIGURE 4.10.8

Lesson 10 - Fourth Input Screen at 9:30

1
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5HUTDOWN: DAT? 10/23/67 llNE Ot3: 00 UtJNUNI TOhED l i m.i
ANALYSIG: DAU 10/2u 87 TIME 09:45

FIELD TE AM DOSE RATE -1.00 MR/HR
:IEL D TEW1 LOCAT10l4 -1.00 111LE

1.000E+00 uCi/CCGROSS IODINE -

UNMONITORED : SITE BOUNDARY DOSE RATE 300.00 MR/HR
ESTIMATED FLOW RATE -1.000E+00 CC/SEC
ISOTOPICS 14 Y / N

STACI : STACI CONCENTRA11Gia L . 000E + 0c.' i.CieCC
STACI FELEASE FATE .. . Ub M * . d uC /3EC
150TGrICb 'l ', , N

NONITORED 's3 1501i i il ,, 0 0-i lot U 1 -1,4, u. H

DALE SCREFtJ NET L C.r t. E N I h' .i n i

.

- FIGURE 4.10.9

Lesson 10 - Third Input Screen at 9:45

1
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SHUTDOWN: DATE 10/26/87 IIME 03:00 UNMOl41TORCD SI ace

ANALYSIS: DATE 10/26/87 11ME 09:45
MET DATA

UFFER WIND SPEED 8.00 MFH

WIND DIRECTION 180.00 DEG FROM
DELTA TEMFEF.ATURE I.00 DEG FJ

i

'

LOWER : WIND SPEED 6.00 MPH

WIND DIRECTION 160.00 DEG FROM
DELTA TEMPERATURE 0.00 DEG F

.

FRECIPITATION : 0.00 If4CH/OTR h6
SOLAR RADIATIOrd : 0.40 LY/tllli

RELEASE COWDIT10N
UNMONITORED : 1 ,

o - RELEASE STCPPED
1 - RELEASE CCl4TIrduGU5

STACF : 1

LOCAf/FE : . 1 GR

DATE SCREEN R A') SCREE 4 F ull FROMPT

:

1

!<

,

P

!

'
,

i

.

!

:
L

! >

i

!

FIGURE 4.10.10 i
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AETFAO V4.0 -- PLU9E 1RACAlhi Aka LCFE Al5E55MEhi FRNEAR 301:6/87 06:59

BATE AND Time Ort >0/ D A n E Wi aW $0 / Ct. a t 4:54 SEABROOK STATIONi
PLUME POSITION AT 09:45

SHufDCth 10/26/67 Ci 00 RELEASE C0NTINUING
UW0mliCAED RELEASE 10/26/B7 09:20
AmALYSIS 10/26/B7 09:15 10/26/67 09:45

METEOROLCGY: (FROM 10/26/87 09: 30 TO 10/26/87 09:45). .

10sER LIVEL WIND SF([0 WIN) DIR (FAQM1 CELTA 1[RFiF ATUG[ FFEC]fliAtl0N SOLAAPAD]A110N
(MPM) (M/S) CE5 SECTOR CE6FIDH CE6C/100M STAE Ih/15 MIN 1. An6LEYlM!n

6ROUND 6.0 2.63 160. iii 0.0 0.0 E 0.00 0.40

RADIOLOGICAL: (FROM 10/?6/87 09:30 TO 10/26/87 09:45). .

LOCA : 3
!!TE 80Uh;AAY COSE RATE 3.0000E*;; sitar
Slit 80Lu;ARY FEADlh55 USED IN CALCULAT!;h

SITE BOUNDARY INFORMATION AT 09: 45 GROUND RELEASE

1000 M PADIUS i R LIP!i - ilii sREA
TOTAL ACCURAAfiD GAMA COS[ 1.5% .02 n; 10fa A:CL LLAfit te A0lt I;.* 0.002. 01 Rs

TOIAL CURL [5 AELEASED 1.07t+05 :: 70TAL C.A!!! I;; ni II'.!!.it: C. :E 01 Ci

t Oti I:3f CC3i 8.fE In* Css:?lh rgcAgt in s m t;;; *Att Ig::s=:.?t;is cl5:t;5!Og FA ics;
PLtPI Dili Aki FEpii Fiits ssA sisin si. saii ii; ma;it . i6s Lc4 eisi Fis Feii iis 6 P A lis iiF. I,s Eiiss;iiss

40 R1 LE6 (aR/hr) (sR/hr) al Mille:1 L5! (R/hri .7,hr) M Mused Uli istPH;) (llMH;) H iFl O
.. . .... .... ......... ......... ..... ......... ... ......... . ....... ..... ......... ... ......... ......... ..........

0 0.6 340. 3.0M+02 0.4 v...I sl 1.101 C$ 3.:!! 05 1.71! .70.6 !.9'E+v7 0.001 01- -

PLUME POINT INFORMATION AT 09: 45 GROUND RELEASE PLUME NO. 1

uCLE IS:t t0!! f att 1%f0taATIC% ihr&tt ? .t:1: (3;[ st.f[ In::as: flow t!S:(R$th r&Citti
Ftlei C157 Ahi "T,ML iiiLL ;;4 els M kit Aeii ii] R;;i6 FiiLL C;. sisia viL FAii lic 6ena I,s sit. 14 s si F . i. . . c.

R3 51 Cf6 leR/hr) lenihti mi tuCallet) LS[ (R/hri :Elp t M1 GC Ist:) VS[ (gsMee;} ts,Pae|) (lie <e*r
..... .... .... ......... ......... ..... ......... ... ....... . ......... ..... ......... ... ......... ........ ..........

I 2.5 340. 1.15E +02 0.1 0. V.! 01 5.71E 3 e.17E 06 3.7atCi1.0 5.9 (+?5 0.00E 01- -

2 1.5 340. 1.71E*02 5. 2i+07 0.0X 01 - 0.7 0.0CC 01 8.t'i o 1.:i! CL 6.fli :i0.3
5.':E+07

-

1 0.1 ;40. 2.01E*03 0.; i 0.0ci 41 0.1 0.;:1-01 1.0(1 04 1.*4E-): 6. it u- -

FIGURE 4.10.11,
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' RETFA: 44,0 -- FL'.Ri IF ACLlii3 AG 0:li Aliiii'iti FEUGEM 1;.2eli7 01:M

GROUND RELEASE PLUME FROJECTION FROM 9:'50

STRAIGHT LINE PLUME PROJECTION INFORMATION

lili Ah5 88 RIVAL T!RE SAMA D.L. IhF TH CK SAMA I/Q CEPLETED Il0 Dir0?!TICE
(All (CEl) (d:RN) leElhA) (AlHal (SECIPse3) 15EC/nn3) tiipn2)

0.60 30. 09:36 * C M E 4 2 0.000E-01 1.495E45 3.253E 05 1.74!( 07..
1.W 340. 09:40 !.251D02 0.000E41 1.122E45 2.001E-M 1.074E 07
2.00 340. 09:50 1.;75DO: 0.000E41 4.853E-06 9.16 { 4 6 4.917E4B

9.3:6E 0.MCf 41 4.688E46 5.53M-46 2.9695 4 83.00 340. 10:00
7.i!!E.4101 C.0CCE 41 3.766t46 3.501E46 2.0;9E C84.00 30. 10:lt

!.0: 30. 10:20 e. l;;i4; 0.000E41 3.04:14e 2.51*E*0s 1.5C!i-C6
6. N 34). 10:;0 1.091E 41 0.00(E41 !.57E te .ll4E46 1.17:I-03
7.c4 ;4<. 10:40 4. 4it41 ;.Cn E41 I.167E-03 1.7571 4 6 i.4241 4 1
f.s; 30. 10:50 :.7!0E41 f . WCE41 1.Bi4D;6 1.4M46 7.777E41
9. W ;40. 11:00 :.*34I 4 1 " 0'{E Cl 1.eile46 1.221E4e 6.54!E45.

10.C 0 340. 11:10 ".974! 4 1 0.MI41 1.43 E-C6 1.044!*.6 5.6;;i49

PROTECTIVE ACTION RECOMMENDATIONS
: 4 GA ; at 14L I 4 D'* .4. 4 ki (VA* 4 4 54L 4 4id: 4414i.

;;it ni U "A ;~5E EApa :;it ik* in I; M8 - ~; ;ii! M3 SUN. ;0li iW.A : i! iki N |0 lhi TM :
0l# i;is. in e ita J, J. ell F.i6i inh (Al J. d)r

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

0.60 ;4. 3. X0E + C !.40Cid: 0.]:0t ;l ;.&i41 0.ev !40. S.oiti42 1.C834; 0. C Xi-01 0.0Xi41
1. M :43. 4.5:2!42 4.0!!!O~ :.GM41 0. wM 41 1.M ;O. e."7CE4: i.10X42 0.ECE41 0.00;f41

;.662ie? 4.9%E42 0.0XE-)1 0.0 :E-Cl.tt :40. 2.754 42 * 47;DO: 0.0NE01 0.000E .1
.

2. '.".> ;!O .
.

:. : 40. I.44i!4: 3.!;M4: C.C Xi41 C.M;E-Cl*R 4:. 1.41E4; 1.M:DO: 0.WCE '' C . . ;;:- M
4. *4 40. 1.!!!E4: 1.!a:!42 0.0XD;1 LNE c! 4.% !O. 1.760DU 2.72C D 02 C. h;! 4 1 0.0Xf 41
5.s; ;4. 1.221E4; 1.C 9914; 0.MCE41 0.CC;i-(; !.O |0. l.;;CDt; ".197DC: C.CXE41 0.0CCI41
6.M 34e. 1.018!+CI 9.164D01 C.LM D01 C . 0X DG e.(0 !4C. 1.!!iDC 2 1.91X42 0 ;C.E41 0.CCM Ci
7.3 ;4;. 8.695E41 1.12eE 41 0.uct-Li 0.0vsi-t i 7.00 30. 1.CB7D:: 1.!61E42 0.WE41 0.CXE 41

C 6.00 ;O. 7.56M41 6.i)4Dal 0.CNE-Ci 0. 0X E-61 3.00 30. B.lME41 1.;61(42 0. CME 41 0.000i Cl
9.00 ;4*. e.ui[41 e.MlD01 0.0CCE41 4.XC( 0; 9.00 20, 7. I;DC1 1.2Xt42 0.C;0E 01 0.00;E 41

10.00 |0. 0.94ED 01 1.;!M + 0 i v.0;;t41 0.0XI.v; ; 5. 94it4 1.071E4: C.00
u n n ne n.n n o n n o n n o n u n o n n u nenen...n .. n nen.IC. On n n e .O.n . . n n o u n .1nnunnoun 0DC1 0.00;t Clnnnen.nnennu
6 54;.Ili - 54LIEA > P'f > . H P FTCt fad S. !!all; > 6

e i
nennennnnennunnonennenunun n.no.n.n.nnunononno nnuunnunnu unonnon nnoun

6 FI D AC 0 P* $>EL 6 PE h AE e 4 DEL 0 4 EVAC i k4 $PEL I 4 (VAC 6 d $7ii
015* AM 6A" A CCil 6A" A 0i! IM f o (; thF fu ;; :151 Ah5 ENA :;ii 6AMA Kit Ihr to C3 IV to (3
in!l 1:i6) teh 4H O M iPl> (!ES) ist) (a0 W W
.... ..... .......... .......... .......... .......... .... ..... .......... ...... ... .......... ..........

0.60 *4: I.69 f*;I 1.6"M 4; 0.C 0Cl41 0.00Cl41 L.6) 70. i.690E4; 2,16C14; C.XM 01 C.000f C1
A.H ;40. 6.;79D02 1.:lti43 0.0hf 41 0.MCE s1 1.00 30. e.37;f 42 1.621i43 0.CXE41 0.0X E 41
!.K ~4;. 3.66"D02 7.3:!D 02 0.0M E-01 0.0M E- | :.M 34;. :.e6:D62 8.ii9E4: L.C 'CE ~.1 0.0GE 31
:.% ;O. 2.448i+C: !. 9tE*0: 9.D;i-il 0.Ch!6 ;. Z 70. 2.44iD;; 7.0s;[.:: 0. '. . ;i .v l 0.00X ;l
4.H |40. 1.76Gid2 4.CEM4' O.v0;t C1 C.M:! . 4.M 0. l.;ects: t.u;E4; ;.;Xi41 0.CXt 41
5.00 ;40. l.;2CE42 ;.2i6EC 0.00M41 0.0Xi .1 !.C) !4;. 1.3:M.;2 4.;14DC: C.;Mi41 0.G;E-0;
6.tc 30. 1.3:iE42 2.749E42 0.CEi41 0. h M M 6. 3 :U. 1.35tD0; :.enD.;2 0.C%E41 0.0'.CI 011.00 N . 1.087D02 2.340E42 0.000E41 0. 0.>;( 41 7.0 ;4;. 1.087D02 ;.1:0E 02 0.000E41 0.00CE41
0.0 30. l.920D01 2.041f 42 0.%M41 0.MCDul 8.0) ;4. f.B:CD01 2.722E4; C.KM 41 0 McD01
9.0C ;O. 7.22 X 41 1.iXE42 v.Ch E41 0.0Xi il 9. 0 30, 7. 23(41 2,4X(42 0.CSE 01 0.CKE 41

10.0; 3 4 . 5.94i[ 4 1 1.606! E41 0 10.% 20. i.94Et41 2.141t 4" 0.00M 01 0.000(-01euennunenmmummn.42 0.0Cnnon.WM-s innun n nin n.n.n.n n o n n o n n u n o n n m o n n m o nni n.n n n n ne n m
e 54 tits ettu. Ha8ttii FAus, itAnn::. 34LTER iAI.lsiva,. Mitttsf s e. ri ului;n, t. deJ b . 46tCme DEL!it 14Lita . iiiat48 e-

e 54Lito 54titt tittts hie litti sitEr.n; er-

e satt!; . inti!A . Anta, era has. ibit:;i e

e e

nm m unmo n u m em u n nmum mm n e m.n n o.n m m m mm um unmo mo no mu me m umm o nm
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FUNCTION2 '

3.'tNt 4 HEYSI / '

't
-

-

( / .h ! ) 1-RADIUS
2_ g 2-ROADS
.

' i
i c' 3-PUBLIC/ a

,, / 4-LABELS,., '' 5-Z00H
_

-r.; ~
__ i '.-(

6-REDRAW&
Y

...') 7-
-

.

[ ,'k / 8-LT PEN~'

j
! L 9-PRINTi

10-EXIT' ' --

. '

q.
;

.

);2:
-

q'- -

i, _ -

4 -- ,c i, ,N(. ll
>

1 N,.' GRD GAM
| T=09:45' . . .

'
i

: 6.0 MPH' I
s

81,%'- ! 160 DEGNO '

..f*R
. ,.

.J_ E STAB
j }

- ,y 4-+2 0. 00M I

. [.' ^ .A :
STATE-e . ._

', TOWNS
- RIUERs .

ch ~ . . * ..r -gogpg.
.

.

FIGURE 4.10.13
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RETFAC V4.0 -- FLta.E TRACflhi Ah! |05t A!!!?imini FF'iF A" 10i.6,67 (1:01.

4 'n SEABROOK STATIONCATE A u ftpf 0Fr "Oltalvt w:tph P3 / t a ".5 t

PLUME POSITION AT 09: 45
SWJfD0th 10l*6/87 (6:00 RELEASE CONTINUING
STACK FELIAM 10/26/87 09:05
Ahalf515 10/26/67'09:15 10/26/67 09:45

METEOROLOGY: (FROM 10/26/87 09:30 TO 10/26/87 09:45). .

TDu(RLivil eth0 SPEED u!N) D14 (FACMI tiiTA TER7(RATL'9[ FRECIP!TATION $0LM RAD 1AilCN
'

tmPH) (R/S) CE6 SECTOR Cii FICd CES C/100R ifAl 14/15 RIN LAa6LET/RIN

(LEVAftt 5.0 :.58 li". I 1.. 1.1 E 0.05 0.4;

R AD 10L OQ,J C Al t (FROM 10/26/97 M 30 TO 10/26/87 09:45). .

LCCA > ;
STACL CCn:EhiAail;h 2.00CC(+0 sti/CC ii O :! !;;: *Ait 2.6000i48 uC1/itt FLtd AA*t 1.Z ;0E+Li (Citt:.

P N T:n :iA:lti3 L!I; th CALC't.t.it;t

SITE B OllN D A R Y INFORMATION AT 09:45 ELEVATED RELEASE

| 1000 P #AtlUi la i1Pli - i:it A:!As

TOTAL A'Cta..AtiD itP3A C:Si 1.4:(O; si TOTAL A-*WLAfis TWiR3!D C;ii 0.0Ci 01 E
f*f at. CLili3 #ELEA!!D 2. ele +(! Ci iciA. ( A lti ICL!hE 5ELEA550 0.M in i Ci

vant 1 tr ::tr ::*: nt; sattes 9, '.g tas:1; : ;; nit n ;;': itu ti;;;;;;;.h :: ic:;

FtL'I Dlif Ahi Niig i;iis isF e;;in 6EL FAli H .~ ~T&L viit; i;n ei;in sit seit iia i J4 1,s sti. Li si%G
it:Pu:) it,H II/ Pes:sha el CE6 leAltri Inithri l istaisets ti! lithr i J , t.r ) l NC /se:) 14 ;......... ......... .'.... ... ..... ... ...... . ......... ..'... ......... ... ......... ......'.. ............... .... .... .

0.1 J.nE41 5.311 06 2.ici il * C![ 1v0 0.6 0. 1.171*02 ; . ', 1 0 (*wi C.(CI.);- -
.

7

_ PLUME POINT INFORMATION AT 09:45 Ej.EVATED RELEASE Pl.UME NO. 1

WXI I!Dr 0Cli at. t arcset,t|Cg nran i-ct,010 ::!E 8t.f E STC:' AT10h D158tfrifth 40fft?
PttPE tl$i A46 ~11NL tin v u. sigi aii sui .i. Tii, Figt; c;e hi;in >n weit 13; ie=re 1,g sit. 1,; Lir.3iii;*

N3 81 |(6 teRIhr) (e /tri p[ .wCallt: $;E (8thr) '5/98 Pi fvCliitt) ||11 (5/P643) IndP'''' ( 1, P. i t ' )s 1

4 5.; 4. 7. 3M * 01 1.5 9 ;11+Ci 0,c 1.Cl 1.4 0.0:E 01 2.321 06 1.iii ;e 1.41[ti- .

! 4.0 5 9. GI+01 i. i 4.ttle 7 O.0(i 01 - 1.1 0.0CE-01 2.1;E46 1. LIE te 1.41t Ci-

! 2.0 0. 1.Hl42 C.7 !.CCE*C! 0.00E 01 0.6 0.0:t 01 4.90E-06 '. 27E -( 6 1.6 ( Ci- -

1 0.1 0. 1.65E+C2 - 0.0 1.0Cl+0i 0.0C(-01 C.0 0.0C(-01 4.961-06 0.C0(41 0.00l 01-

|

:
:

.

I

,

)

|
!

|
|

FIGURE 4.10.14
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!

p
e

\ PE1FAC v4.C. - FL' E TRAtr!G h: ** ! A35Eliaint F8C55 a 10iisii? EM:# :

ELEVAYED RELEASE PLUME PROJECTION FROM 9: 30

STRAIGHT LINE PLUME PROJECTION INFORMATION

illi Ahi ARRIVAL 11Pt BA'AI. C.R. W THY Cll 6A w a 110 CEFLETED I/C CEFCSITIC4
(Mil (Ceil (Haim4) teRi a (E/ W llIC m e3) 15ECinee3) tilnel2)

0.60 0. 09:35 1.970(42 0.0XI-01 5.812E4e 2.361E Ci 2.046E-10
1.00 C. 09:38 :.093E42 0.CXE41 6.175E-Ca 1.31;E-07 5.23CE C1
2.00 0. 09:45 1.662i 4 2 0.000E 41 4.903E C6 2.26Bi-C6 1.6ME48
3.00 C. C9:53 1.260E 42 0.000E.01 3.7111 4 6 2.27CE-06 1.6ME-Ca
4. N 0. 10 M 5.9 !Ee01 0.0ME41 2.92iE-06 1.97 E-06 1 4?:(-Cl
!.M 0. 10:06 f. * E:E 41 C. 00 H 1 .44*E-se 1.941 N : 1.:!ti ci
6. C{ 0. 19:15 6.9i2E61 0.N0i41 2.059E4e 1.74;i46 1.24!Edi

7.Z 0. 10s:3 5.441E*.1 0.00Ct41 1.75"E-Ce 1.4!s! sh 1.C41E 'i
6.N 0. 10:n ;.26;f 41 C.NCE 41 1.!CE4 6 1,45eE 4e 1.c42i *i
9.W 0. 10:38 4.6CiE41 0.0XE-Cl 1.5e:i-(e 1.U ide i.i;4E4i

10.0) C. 10:45 4.1 ii41 0.C0CE-01 1.2::(46 1.16Ci se 6.4:!(44

PROTECTIVE ACTION RECOMMENDATIONS
: R EGC | 4 5'!L , 4 E J' ~ 4 !=iL 4 4 l e" 4 4 i&i6 4 a' isA: 4 4 !*i'.

D!$1 Au Guaa u it Sa n t0i! N In :* N in :D !!!! 41 P 4 I*It :46 ::2: N iM C* I'iT Taf M
(Mil (Clil le5J (eel J, 8i s i: dib Isit tab ils di.'... ......... ..... .......... .......... .......... .......... .......... .......... .......... ..........

0.60 C. * 141 E + M 3.!47E6 2 0.00(E 31 c.;Sist 0. 6.> (. c. U*E NI 7.C9:E+;; ... (! 01 0.GCl41*
.

1.M 0. 4.ll?E42 3.7691 %2 0.??0i-01 0. M i-Cl !.G '' e.$1 *i M 2 7.UiE42 0.(0 HI 0.*(;i 01.

.00 0. 3.324[ 4 2 ,992i 4 2 0.0h E 41 0. X !.,1 2.0 C. e, tile +v2 5.5 54E+'.2 ( . ' . . i-01 0.Md 01-

* 00 C. 2.iDE42 :.06iE4 0. 9. E 41 C . ;.':!- 31 0.00 ;. *t:Ei+:: 4.U7E42 c. . . :i 41 0..Mi :1. .

4.00 0. 1.98:I 4 1.757E42 0.?CC E41 :.tME4! 4.M C. . 7:s!*C :. !:I*G 0. G i41 ;. List
5. H 0, 1.6 ti+0i 1.490(42 C.CCM 01 (.0;(EN! 5. N 0. :.1:4E4: 0.98!!4: C . *,.E 41 0.00E-;l
4.C0 0. 1.39.142 1.;t?t 42 0.00tE 41 :. E f%: 6.H 0. 2.*1:t*.i * ti: N 2 '}XI41 0.G0E Ol. ..

7. M 0. 1. li!i42 1.se9E*)2 0.004E 4 1 *0XE41 *G :. 1.iMIO2 :.1:940 0.0GE41 0.00:I 4 1s. .pe B.O 0. 1.0MN2 e.4tii41 0.0Gi41 0.CGid! 8.M :. l G4E+.2 1. 64 4id" 0.M(E41 0.vX( Cl
9.00 C. 9.2]EEwl E.ii7i41 0.0GE Cl 0.C00i41 9.00 l.:S!E42 1.6 lie 4 2 0.00Ci 01 0.0Xidt-V ..

10.C0 0. 3.U2(+Cl 7.44! N ! 0. X ' N ! 0.0Xidl 10.C0 0. 1.10E41 1.4?i (.v.i!-;l 0.M5E41
e e s t s eis ee ss es sies e s s e e s s e s s e e e e s sis e e e e e e e e e s s eieis e s s e e e e sis e e s e e e e e e e s e s s e e e+ s s e e s e eise s e e e e e e.E 4:

.

ieeiseeticiseeeeeeeeeesesseeese
e e f

iseeie. iesisieteeeessessesseisteeeeeeeeeeeeeeeneseesi eeeeeeeeeeeeeeeeeeeeesesseseeeeeeeeeettissiessee.sesse. eeeeeeeestessiese r

6 4 (d* e 4 Si[L 64EG" 6 4 !a!. i 4EJ*. i 1 i > !'. i 4 in" i 4 5 l'.
||$t hi EuG CCil Epu |0ii N to G N in C List 45 Ca u Itil io n ;i! N the M N tav Q
LMll (:li) (eR) (eel (E. 9) IP1) ([C) sob 44 6) di
. . . . . . . . . .......... .......... .......... .......... .... ..... .......... ........ . .......... ..........

0.60 C. 6.U*.i+02 1.(64E C: 0.0 XE 41 0. C':I 41 0.60 C. 6.:Utw2 1.41'[43 0. CME 41 0.00tE41
1.d 0, 6.llIE42 1.1 Cl43 0.0%E 01 C.CX( 01 1.00 0. 6.!;7(6 2 1.D7[4; C.()*( 01 0.00;[ 4 1
2.00 C. 4.181(42 E.97ttet 2 '. At41 0.000E 41 2, M 0. 4. 95' E 4: 1.197E43 0.GCE-01 0.GCC 01
3.00 0. 3.60f E 4; e.i !E42 0.vRE41 0.00C H I 3. % C. 3.6tEI+0 9.04E+C2 C.0;0E41 0.C R'41
4.G 0. 2.7*eE42 5.30M2 0.0.H1 0,00C1-01 4.W 0. . 726Eo; 7.146t*02 0. 0;(t 41 0.G t-Li
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4.11 Lesson 11

Learning Objectives

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

Scenario

Oue to existing conditions, the pressure in the containment has been
rising and is now above the design basis leakage, as shown in Figure 4.11.1. -

Without destroying your current METPAC accident, you have been asked to
predict the duration of a venting release and the accomoanying dosages. The

time of shutdown and 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 1 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."

,

5. 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..

Q
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i

;

i

6. Do not save the batch execution. The previously existing HETPAC
N/ accident will be needed.

Summary

This lesson demonstrated METPAC's ability to produce the resultant
doses from an anticipated containment venting release without destroying the I

current METPAC state. This aspect of METPAC can be useful in other !

situations, such as "what-if the monitor reading was ..." and "what-if the met
conditions changed to ...".
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Shutdown 10/26/87 7:00

Containment Release 10/26/87 13:45

I
i

! Wind Speed (Mph) 7

Wind Direction (Deg) 120

Delta Te:perature (Deg F) -2

j

Precipitation (inch /Qtr Hr) 0

l

Solar Radiatien (ly/cin) 0

i Containment Dose '. ate (R/hr) 50000

Contain=ent Pressure (PSIG) 100

Final Pressure 50

!

Loca Type 3

|

|
!
l

!
.

FIGURE 4.11.1

i Lesson 11 - Readings and Times
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Lesson 11 - Sixth Input Screen
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SHUTDOWN DATE 10/26/87 TIME 07:00 COtJT A I NMEN T
ANALYSIS: DATE 10/06/07 TIME 14:00

FIELD TEAM DOSE RATE -1.00 MR/HR
FIELD TEAM LOCATION -1.Qu MILE
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FIGURE 4.11.5
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Lesson 11 - Third Input Screen
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Lesson 11 - Fourth Input Screen
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FIGURE 4.11.7

O Lesson 11 - Plume Projection Output
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5.0 PROBLEMS

5.1 File Protection

FORTRAN programs are protected from editing. The only problem that can
occur is if 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 is no absolute protection from having these files deleted; therefore,
the only resolution to the problem is to maintain plenty of backup. With the
backup diskettes and the following procedure, one would be able to restore
METPAC to its original state. The procedure to reload METPAC is as follows:

Turn on system.

After entry of date and time, load the METPAC Reload Disk i 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 its original st,6te. Any

11alysis previously performed will be lost.

5.2 Operation

If (CTRL) (yc 1) key depressed by accident and the screenr

displays "abort batch procedure", type N.

If the computer is turned off during HETPAC execution, attempt to
restart the computer. If the eighth input screen appears, do not save the
batch execution. Depending on the state of HETPAC when the machine was turned

off, the' previous accident datt may be lost. It is safest to eliminate the
last quarter-hour and perform that analysis again.

N 5913R/tt.174
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If a p/ inter off-line error or out of paper error occurs during METPAC
erecution. rh the printer and type R (for retry). If the printer is not

working, type A.

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

If the usu shuts off the computer or loses power during the execution
of the dispersion or dose model, data loss will result. Use Option 4 of
Screen 1 to eliminate all the quarter hours that were being analyzed.

When in prompt mode, certain prompt messages read "T0" when what is
meant is "CR", For example, the release condition is either 0 or 1. Also,

prompt m1e will always go through both Screens 3 and 4, regardless of data
being previously entered.

If a wind speed of 100 mph or mere is entered, the printout and the
graphics screen will read """ HPH".

Review the PAG printout carefully as there is no blank line to aid in
the separation of "Evacuate" towns from "Shelter" towns.

Round off of values in prompt and error messages can occur. For

instance, a maximum value of 99.9 will appear in the message as IE2, and the
value IE2 will be rejected. These round-off errors occur because of space
limitations.

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

When viewing multiple quarter-hours of data, the best practice is to
return all the way back to Screen 1. In some cases, a quarter-hour cannot be
viewed unless this is done.

O
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'SEABROOK STATION

METPAC INPUT DATA SHEET (VERSION 4.0) $
a .(

SHUTDOWN: DATE TIME I
ANALYSIS: DATE TIME -

1

Radiological Data

Unmonitored Steam Line >

Ot2 Boundary Dose Rate mR/hr Steam Line Dose Rate mR/hr

stimated Flow Rate cc/sec Steam Line Pressure psig .

sotopics y/n Steam Line Pathway 1-srv / 2-arv
Isotopics y/n o

Monitored Versus Isotopics 0-pon/1-thy /2-gan f

Containment Stack
..

ontainment Dose Rate R/hr Stack Concentration uCl/cc
ontainment Pressure psig Stack Release Rate uCl/sec 'l
Inal Pressure psig Isotopics y/n '[
stimated Hole Diameter ft Monitored Versus Isotopics 0-mon /1-thy /2-gan
tcck V:nting y/n y
sotopics y/n ;

'

onitored Versus Isotopics 0-ron/1-thy /2-gan

,;;
. A-2 'y
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SEABROOK STATION

HETPAC INPUT DATA SHEET (VERSION 4.0)

(Continued)'

UpperLower

Hind Speed mph sph

Hind Direction deg from deg from

Delta Temperature deg F deg F

Precipitation In/qtr hr

Solar Radiation ly/ min

Release Status

Containment Stack
Jnmonitored Steam Line _

OCA Type 1 or 3
.

Field Monitortes Data

:

Field Team Dose Rate mR/hr

Field Team Location mile

Gross Iodine uCl/cc

*

A-3
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METPAC OATA SHEET B

Release Path
Sample Time

ISOTOPIC INPUT

KR83M- UC1/cc 1131 uCl/cc

KR85M- uCl/cc 1132 uCl/cc

KR85 uC1/cc I133 uC1/cc

KR87 uCl/cc I134 uC1/cc

KR88 uC1/cc I135 uC1/cc

KR89 uC1/cc BA140 uC1/cc

XE131M uCi/cc LA140 uCl/cc_

XE133M uCi/cc SR91 uCl/cc

XE133 uC1/cc SR92 uC1/cc

XE135M uCt/cc Y91 uCl/cc

XE135 uCi/cc Y93 UC1/cc

XE137 uC1/cc ZR95 uCI/cc

XE138 uC1/cc NB95 uC1/cc

CS134 uCt/cc NB97 uC1/cc

CS136 uC1/cc RU103 uCl/cc

CS137 uC1/cc CE143 uCl/cc

NP239 uC1/cc

.

Q
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GLOSSARY ,

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

|

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

Seep - A tone 1/4 of a second duration at 800 Hz.

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

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

Deposition - The fallout of airborne materiel onto the ground.

Diffusion - The exchange of fluid parcels between regions in space. .

Dispersion - The act or process of scattering.

Dose Rate - The rate at which an individual at the ground is being
exposed to radioactive elements.

Gamma Dose - Dose received to the entire body due tc exposure to
radiation.

Gaussian Plume
Segmented Model - A statistical analysis performed on finite sections of

the plume.

Floppy Disk - A secondary data and program storage device that
writes to media which is removable.

Hard Disk - A secondary data and program storage device that
writes to media which is not removable.

Kilobyte - (KB)-1024 bytes of memory.

Light Pen - A light sensitive device that is used to select a
location on the display by touching the screen with
the pen.

PAG - Protective Action Guidelines.

PC DOS - IBM Personal Computer Disk Operating System.

G-1 !
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Plume - A cloud of radioactive elements.

Plume Segment - 01screet portions of a cloud of radioactive elements.

RAM - Random Access Memory.

Screen - A display of text or graphic information on a monitor.

Shutdown - Stop the fission process.

Source Term - The quantity of radioactive material released to the
blosphere.

Stability- The displacement tendencies for a parcel of air.
'

Thyrold Dose - Dose received from the inhalation of todine which is
deposited in the thyroid gland.

Variable Trajectory - A path that changes with time.

WRGM - Wide Range Gas Monitor.
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