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1.0 PURPOSE

The purpose of this procedure is to determine the radiological release status,
meteorology, and the offsite dose consequences in the vicinity of ANO by use
of the Gaseous Effluent Radiation Monitoring System (GERMS) computers.

2.0 SCOPE

2.1 This procedure is applicable to airborne radiocactive releases from ANO,
' Units One and Two as indicated by the ventilation system stack monitors
(1.e. the SPING monitors of the GERM System).

2.2 1f the monitors are off scale, determine the release rates from 1904.03,
"Auxiliary Building Ventilation Exhaust Emergency Radiation Monitor".

2.3 This procedure does not take into account 2ffects caused by precipi-
tation.

2.4 To use the LFE Trapelo or Westinghouse effluent monitors, (normal
range monitors) determine the release rates from procedure 1904,04,
"Estimating Airborne Release Rates".

2.5 1f releases are occurring from steam vents or from an unmonitored
release point, determine the release rates by procedure 1904.04,
"Estimating Airborne Reiease Rates'.

3.0 REFERENCES

3.1 References usei to develop this procedure:

3:.3.1 Operator's Manual, Emergency Dose Calculations, EDC/6600,
Applied Physical Technology, Inc.; August 1982

3.1.2 Software Specification for APS.VENT, Applied Physical
Technology, Inc.; August 1982

3:.1:3 Report Generating Computers of the Extended Range Gaseous
Effluent Radiation Monitoring system: System Manual, Nu-
clear Data - Nuclear Power Division

3.1.4 Operator's Manual, CG Series Color Graphics Computers,
Chromatics, Inc.; 1981

3.1.5 Emergency Dose Calculations (EDC) Data Completion Software,

Functional Requirement No. 80.1008.0001, Nuclear Data -
Nuclear Power Division, December 1, 1982
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3.1.6 Instruction sheets for Polaroid Type 809 and 891 instant
film.
3.1.7 Methodology Manual, Emergency Dose Calculation Package,
EDC/6600, Rev. 0, October 1982, Applied Physical Tech-
nology, Inc.
3.1.8 System Managers Manual, Automatic Data Acgquisition and

Processing for ANO-1 and 2, Applied Physical Technology,
Inc., Rev. O, November, 1982

3.2 References used to implement this procedure:
None

3.3 References which complement this procedure:

c 5 19 Procedure 1903.10, "Emergency Action Level Response"

3.3.2 Procedure 1903.30, "Plant Evacuation"

3:3.3 Procedure 1903.31, "Exclusion Area Evacuation"

3.3.4 Procedure 1903.32, "Area Evacuation"

3.3.5 Procedure 1903.43, "Duties of the Emergency Radiation Team"

3:3.6 Procedure 1904.02, "Offsite Dose Projections - Pocket Com-
puter Method"

2.3.% Procedure 1904.03, "Aux. Bldg. Ventilation Exhaust Emer.
Radiation Monitor"

3.3.8 Procedure 1904.04, "Estimating Airborne Release Rates"

3.3.9 Precedure 1904.0%, "Protective Action Recommer.dations"

3.3.10 Procedure 1904.08, "Use of WSI Weather Information Service"
4.0 DEFINITIONS

4.1 00 (sigma theta) - The standard deviation (net change) of the hori-
zontal wind direc%ion over time.

. 4.2 At (delta t) - The vertical temperature differential between the
upper and lower temperature sensors on the meteorological tower (in
degrees Centigrade).




PP ANV fpRe TIoN: tmw PROYEMons - GErms -

PROJECTIONS PROC. COMPUTER GRAPHICS METHOD 1904.01
PAGE 3 of b
REVISION U DATE 2/08/84 |
ARKANSAS NUCLEAR ONE [ivsr 7 sare 72700751

4.3

%/Q - The ratio of the concentration of radioactive material (at a
specific location) to the release rate (at the origin) in units of
pMCi/cc/Ci/sec which is equivalent to units of secs/m®.

Ll - Brackets represent a labeled computer button.
GERMS _ Gaseous Effluent Radiation Monitoring System.

SPING-4 - Vendor designation for the ten Eberline radiological air
monitoring detector systems connected to GERMS. Each SPING-4 moni-
tors a single piysical release point for airborne particulates,
iodines, and noble gases.

Eberline Control Terminal - One of two redundant data concentrators
located in the Control Rooms where SPING-4 data is collected and fed
to the GERMS Computers or printed in response to operator requests.

GERMS Computers - One of two redundant Nuclear Data 6650 report-
generating computers located in the PASS building which receive data
from an Eberline Control Terminal and distribute it to the Chromatics
Terminals.

Chromat::s Terminals - Brand name for the desk-top systems with disk
drive and color CRT, used as intelligent terminals for the GERMS
Computers.

Light Pen - Metal pen-shaped device connected to the front of the
Chromatics terminal by a spiral-wound cable.

USER Numbers - Integer numbers used by the GERMS computers and the
system supervisor to identify the person or group of persons who are
running programs on the GERMS computers. Different user numbers may
have different pre-assigned data files for use with special programs,
different priority levels, passwords, etc. and are generally not
interchangeable.

Midas - "Operating system", or master program for the GERMS computers
which executes user commands to manipulate files, run programs, etc.

Midas will accept user commands when a carat (>) prompt is displayed

on a terminal screen.

P.A.G - Protective Action Guideline: Cumulative radiological whole
body or thyroid doses which the U.S. Environmental Protective Agency
considers sufficiently hazardous to the health of the general public
to warrant widespread protective actions, such as evacuation.

JOBSTREAM - Series of file definition commands, computer programs, etc.
which can be run or scheduled to run on the GERMS Computers by a single
command of the Form "Job Auto. ... [Return)"
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4.15 CHMF - Continuous Monitor File, the files which contain raw meteoro-
logical or release data. The GERMS systeém has four continuous moni-
tor files; one for 2 minutes, one for 10 minutes, one for hourly
averaged data, and one for daily averaged data.

5.0 RESPONSIBILITIES

|
5.1 The Shift Operations Supervisor is responsible for determining if an |
unplanned gaseous release to the environment is indicated by symptoms |

such as high stack monitor readings, area radiation monitor alarms or |
other indications. }

|

\

5.2 The Duty Emergency Coordinator, or his designee, is responsible for
performing the offsite dose projections until relieved and for sup-
plying backup meteorological data and "unmonitored release" data to
the GERMS Computer as necessary throughout the incident.

5.3 The Shift Operations Supervisor/Duty Emergency Coordinator is re- ‘

sponsible for notifying appropriate groups per 1903.10, "Emergency
Action Level Response'.
:

5.4 The Offsite Radiological Monitoring Section of the Emergency Radia-
tion Tea® 1s responsible for measuring offsite radiological hazards
per 1903.43, "Duties of the Emergency Radiation Team".

5.5 When the Technical Support Center is manned, responsibility for track-
ing offsite doses, gathering forecasts, and making protective action
recommendations will transfer to the Technical Analysis Superinten-
dent. At this time, the Shift Operations Supervisor/Duty Emergency
Coordinator should turn over all paperwork generated under this pro-
cedure to the Technical Analysis Superintendent.

5.6 When the Emergency Control Center is manned, responsibility for
tracking offsite doses, gathering forecasts, and making protective
action recommendations will transfer to the ERO Dose Assessment
Supervisor. At this time, the Technical Analysis Suparintendent
may turn over all paperwork generated under this procedure to the
Dose Assessment Supervisor. The plant staff will continue to monitor
the operation of GERMS computers and provide technical assistance to
the ERO staff as needad (i.e. in case of computer malfunction).

6.0 LIMITS AND PRECAUTIONS

6.1 The Chromatics terminals in the ANO-i1 and ANO-2 Control Rooms are
connected to separate redundant report-generating computers. Data Py
for the entire site is available from either computer. In addition, |
a malfunction on one tomputer will generally not affect operation of |
the other. This requires that to maintain redundancy, hand entries
of "unmonitored" releases or missing met data must be made on both
systems if they are both operating.
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This procedure describes only limited routine and emergency use of
the GERMS computers. A wide range of additional capabilities are
available. However, the occasional user should not attempt to use
programs and commands which are not specifically described in this
procedure.

This procedure provides a projection of t’i" radiological conditions
based upon measured release rates and meteorology; field monitoring
1s necessary to determine the actual conditions.

Actual terrain and weather conditions will generally limit the ac-
curacy of the projected doses at a specific location.

The light pen attached to the Chromatics computer terminals may be
damaged 1f dropped or subjected to rough use. Never press the end
of the light pen hard against the face of the Chromatics screen.
In most cases, no direct contact is required to select options.
Never attempt to unscrew the light pen barrel. Operability of the
light pen is required to complete this procedure.

The Chromatics color graphic terminals located in the ANO-1 and ANO-2
Control Tooms should normally be left with power on to both the termi-
nal and .its associated disk drive, an EDC processiag diskette in the
disk drive, and User 44 assigned.

If errors occur, or if the computers or terminals do not function
properly, refer to section 17.0, "ERROR RECOVERY".

The occasional user should not attempt to sign-on user numbers which
are not specifically authorized by this procedure. Disruption of
automatic programs or the loss of important data may result.

Data shown on the GERMS offsite dose maps will typically be 30 min-

utes old when they are first produced. If high releases occur very

suddenly, it would be advisable tec calculate the first plume segment
using Procedure 1904.02.

When releases have been in progress for more than 5% hours, historical
plume segments will be periodically "compressed". This may result in
noticeable changes in the plume display and the tabulated data.

The Emergency Dose Calculation (EDC) jcbstreams are assigned to GERMS
computer user 44. This user must be signed on the Control Room Chro-
matics terminals to allow operator prompts, inputs, and automatic re-
port generation.

NOTE: Each Control Room terminal will be addressing a different GERMS

computer .
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7.0 STARTING THE CHROMATICS TERMINALS

NOTE:

-4

~1

~J

NOTE: The disk drive is powered from the display chassis.

ke

.10

. Hang up the telephone.

Upon receipt of a radiation alarm from apy of the SPING-4 monitors,
the EDC jobstreams will automatically start, using "instantaneous"

data from the SPING-4 detectors. If a status change report has ap-
peared on your Chromatics terminal, continue with Step 8.0; other-

wise, continue with Step 7.0.

Refer to Attachment 4 for a diagram of a flow pattern for the re-
mainder of this procedure.

The square pushbuttons on the front of the display chassis and the
disk drive should be lighted, indicating that power is “on". If
not, press the buttons to turn on power.

Squeeze togecher the wide and the narrow black bars on the front or
the disk drive to open it.

Verify that a diskette with a label which includes the word "GERMS"
or "EDC".1s inside. If not, locate such a diskette, remove it from
its dust jacket, verify that its read/write tape is correctly posi-
tioned, and insert it with the label facing up and toward the front
until it locks intc place. A spare diskette is included in the
Emergency Kits for the TSC, ECC, and the two Control Rooms (see
Attachment 5).

Close the disk drive door. Control Room users continue at Step 7.8.

Place the right-hand switch on the telephone modem in the "MA" posi-
tion and dial either 6651 or 6653 on the attached telephone. After
one or two rings, a high-pitched carrier tone should be heard.

Move the modem switch to the "DA" position. The CXR, DTR, DSR, CTS,
and RTS lights should be lighted on the modem.

Depress the following keys sequentially: "[RESET], [BoOT], [ESC], L,
(ROLL], [ESC], F, [RETURN]". A Midas prompt (carat mark) should ap-
pear. If not, report the problem to the Assistant Radiochemistry
Supervisor in the 0SC. Any error messages appearing at this time
should be disregarded. Control Room users continue at Step 7.12.

Type "HELP.SEE[RETURN|" to determine which computer is being accessed.

If the terminal 1is not connected to the computer for the affected
unit, type one of the following codes:

71.10.3 Simultaneous "[CTRL]|G", then simultaneous " [CTRL|U"
(Switches from computer #2 to computer #1).
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Simultaneous " |[( ( then simultaneous
Switches fr u l to computer #2

connection has been switched
If that computer 1is not
| the unaffected unit If
cedure 1904.02 for manual

RETURN|" to determine which user, if any, is currently as-
the computer port being accessed. Determine the correct
from the list below. If the correct user is assigned,
8.0, otherwise, sign-off that user with the com-
where XX 1s the current user number

LOCATIO! APPLICATION PASSWORD

System Supervision RERERRNA
Edit scale factors

for real-time updates EDITO
Edit computer model
recirculation factors RECIRC

ANO~-1

Control Room General Display USER11
ANO~-1

Control Room General Display USER12
ANO=-2

Control Room General Display USERZ21
ANG~2

Cont Room Gerneral Display USER22

TSC General Display JUSER31

ISC General Display USER32

Internal Scheduling of Automatic Functions***x*
ANO-1 / 2 Input/Output for
Control Room Automatic Jobstreams

CC General Display

Cc

General Display

General Display DATEAN

62 [ General Display DATEAM

Sign on with the command "HEL XX[RETURN|" where XX i1s a proper user
number. Enter the password and [RETURN| when requested. Type
"WHO[RETURN|" to verify that the proper user number has been assigned.
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8.0 EDC PROGRAM ACTUATION

8.1

8.2

8.3

8.4

A listing of the status of all vent flow rate and radiation monitor-
ing channels will appear on the Chromatics screen. SPING-4 channels
which do not currently have "normal" status are indicated by a series
of question marks below their "current status" line. Note the data
points which have abnormal status by marking an "M" on Form 1904.01A
for currently missing data and "B" for currently bad data.

Fill in the summary data on the bottom of 1904.0l1A. The concentra-
tion data on the "“current unmonitored path” line must all be zeros
when processing begins. If they are not all zeros type:

Simultaneously press [CTRL] and W, then WAIT [RETURN]
Simultaneously press [CTRL] and P, then TER [RETURN]
ABO [RETURN]

JOB AUTO.EDCEND

SCHED 0 + 0:01, AUTO.EAL

monwd

Processing will restart in about 5 minutes.

Check the status change report vs. the ventilation system status.
If good data is present for the most significant release points,
select option 1 (PROCEED) at the terminal keyboard. The "most
significant" release points are those which the operator feels
are ventilating the areas where the maximum leakage is occurring.

If good flow and radiation monitor data is not present for the most
significant release point, select option 2 (SKIP) to postpone cal-
culaticn of offsite dose rates until good data has been entered.

Notify the Shift Supervisor of a malfunction in GERMS data collec-
tion.

8.4.1 Refer to procedure 1904.03 or 1904.04 to estimate the noble
gas and iodine release rates.

NOTE: The unmonitored release rates should be recalculated once
per 30 minutes, or as time permits.

8.4.2 Spings monitoring non-operating release paths should be
placed in the standby mode at this time. This may be done
as follows:

A. Locate panel C-498 in the Unit I Control Room or panel
2C-363 in the Unit II Control Room.

B. Turn the keyboard key switch on.

C. To place a SPING in standby, press the following keys:
“STND-BY", "UNIT" (01-10), "CHANNEL" (0), "ENTER".
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D. Repeat Step C above for each SPING of interest.

E. Turn keyboard key switch off.

m

If it becomes necessary to take a SPING out of stand-
by mode, repeat Steps B through E above inserting "OFF"
after "STND-BY" in Step C.

8.4.3 Record Q and Qio e for each "unmonitored" release path
on form 7804.01B. gﬁﬂ the Q . column to produce a site
total "unmonitored" ngz. sEf°the Qiodine column to produce

. " ' "
a site total "unmonitdred Qiodine.

8.4.4 Sign-off the current user by typing "WHO [RETURN]" and then
‘BYE XX [RETURN!' where XX is the current user number.

When the computer responds with "SIGNED OFF", type "HEL 8
[RETURN|" to sign-on User 8. Enter the password "EDITOR
[RETURN|" when requested.

NOTE: The Chromatics terminals in the two Control Rooms are hard-
wired to two separate computers. Steps 8.4.4 through 8.4.5
. must be completed in each Control Room if both computers
are operating.

8.4.5 Edit the unmonitored pathway release rates as follows:

A. Type "DEF 1,AUTO.UNMON;2,SCR.S@[RETURN]" to define the
logical units for editing.

B. Type "RUN APS.EDITOR[RETURN|" to start the editing
program. The current assignments of logical units 1
and 2 will appear. If they are incorrect, thea type
"EN [RETURN]" and restart from Step A above.

C. When the "#" prompt appears, type "R[RETURN]". A
prompt will appear again.

D. Substitute the current unmonitored pathway release
rate for one isotope class by typing the following
character string:

"B2<G**[ESC] [ESC] -2CNNN.NNN(ESC] [ESC)V> [RETURN] ",
Where ** represents: PT for particulates,

ID for radioiodines, or

NG for noble gases,
and NNN.NNN represents the unmonitored pathway parti-
culate, iodine, or noble gas release rate in Ci/sec.
(This value is free-form and may be entered in scien-
tific notation. However, a decimal should be included.)
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E. Repeat Step D for all three classes of isotopes. If no

data 1s available for one -or more classes, use §.§ in
its character ‘.tring.

The selected 12lease rate should be echoed twice on
the screen after typing the carriage return in Step
8.4.5.D. If it 1is incorr=act, reenter the string.

F. When data for all three isotope classes have been
entered, type "EX[RETURN|" to conclude the editing.

G. Type "JOB SCR.S@,, ,TTY[RETURN]|" to transfer the un-
monitored releas2 rates into the acquisition data
dictionary and CMF. If any error messages result,
contact the Assistant Radiochemistry Supervisor.

NOTE: To zero the unmonitored pathway release rates,
type "JOB AUTO.UNMON@,,,TTY" [RETURN]).

H. Type "TIM[RETURN|" and note the current system time.
The CMF data file will be updated with the new unmonitorad
release rates soon after the next 10-minute time boundary.

- I. Type "JOB AUTO.VENT,, , TTY[RETURN]". When the listing
appears, verify that the release rates for the un-
monitored pathway (#11) are correct. If not, repeat
all of 8.4.5.

NOTE: Once the unmonitored release rates are success-
fully entered in the mcst recent CMF data block,
they will be automatically carried faorward and
used with subsequent data blocks until they are
changed by operator command.

8.5 2n "Emergency Action Level Report" will appear on the terminal screen
within about 2 minutes. If this is the first GERMS ocutput record,
the data from the EAL display on Form 1504.01C and make iaitial noti-
fications based upon this preliminary information.

NOTE: When the EAL Report appears on the screen, simultaneously hit
"CTRL" and "T" on the keyboard. This will freeze the jobstream
and screen display which will allow time to transcribe the num-
bers on Form 1904.01C. Quickly transcribe the numbers and re-
lease the jobstream by simultaneously striking "CTRL" and "T"

a second time.

Offsite dose displays will appear on the terminal screen within about
15 minutes. Continue at Step 10.6.

9.0 EMERGENCY ACTION LEVEL (EAL) REPORTS

NOTE: This section describes a method of generating an EAL report which
is usually not required when offsite dose maps are displayed.
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10.0

9.1

An EAL Report can be generated at any printing or CRT terminal by a
user which has no other programs running. However, reports displayed
on the Control Room Chromatics terminal are subject to disruption if
the computer encounters missing met data or changes in detector or
flow sensor status. EAL reports are automatically produced at the
terminal assigned to User 44.

NOTE: See procedure Section 22.0 to connect the LAl2A Decwriter as a

9.2

9.3

9.4

printing GERMS terminal.

Type "DIS[(RETURN]" to display the current system status. If there is
any entry other than "NONE" following "programs assigned" or “job-
streams assigned", sign-off the current user and sign-on as another
“general display" user listed in 7.12 for your location, until a user
with no programs or jobstreams assigned is found.

Type "JOB AUTO.EALRPT,, ,TTY(RETURN|" to define the appropriate logi-
cal units and run the report display program.

Copy the data from the EAL Report display to the corresponding blanks
on Form 1904.01C. An additional carriage return 1s necessary to re-
establish a midas prompt on the Chromatics screen.

OFFSITE DOSE DISFLAY

10.1

10.2

10.3

10.4

10.5

10.6

An Offsite Dose Display can be generated at any Chromatics terminal
by a user which has no other programs running. However, displays
drawn on the Control Room Chromatics terminals are subject to dis-
ruptior if the computer encounters missing met data or changes in
detecter or flow sensor status. Cffsite dose displays are auto-
matically produced at the terminal assigned to User 44.

Type "DIS[RETURN|" to display current system status. If there is any
entry other than "“NONE" following "programs assigned" or "jobstreams
assigned”, sign-off the current user and sign-on as ancther appro-
priate “general display” urer for your location.

Type "JOB AUTO.DRAW[RETURM|" to assign logical units and start the
display program. Circle "Real Time" data on the top of each Form
1904.01D used.

Select option #1, NEAR-REAL TIME (EDC) FILES, when the option menu
appears.

Enter a carriage return when prompted by "ENTER FIRST DATA INCREMENT
TO READ(X) #" in order to obtain the most recent data. The X above
refers to the number of plume segments currently in the data file.

When the dose map appears, copy the numerical information onto Form
1904.01D.
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and the pl

affected area should
rom subsector G to the

the plume
area should
ector G to the

dose map displayed, use the

“C/L DOSE RATE". Operati

the menu block, and a graph
on the map.

]
-
n
i

-

g
ht pen pointed at the map area, touch the forward barrel
increment the cursor along the centerline of the down-

The interpolated centerline dose rate at the cursor
shown next to the bottom menu circle.

iocation is defined as the left end of the blinking
The dose type is the same as that of the map.

movement of the cursor may be reversed by actuating
the yellow instruction block on the screen. Actuat-
the menu block will restore the usual menu functions.

Record the projected dose ra : tihe radii at vhich the fisld data
was taker on the same line as the field data on Form 1904.01J. Alse
record the sector number of the cursor location for each radius.
{Non-agreement of centerline sector locations may indicate offsite
wind effects not included in the computer model. ]

TE: t is advisable to record centerline dose rates for a variety of
ocations along the plume for general information. The rates at
62, 1.5, 3.56 and 7.25 miles are required for protective ac-

on calculations in 1904.07.

1
0
t

13 Select the "Plume Dose Type" circle. The dose type menu will appear.
14 Select the "Thyroid" circle with the light pen. The dose map will be

redrawn as before, except based upon radiation expnsure of the thy-
roid, rather than the whole body.
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10.15 Account for the uncertainty in the local wind near Mt. Nebo/Spring
Mountain. ;

10.15.1 If the plume centerline lies in sector 10 and the plume
boundary extends beyond 6 miles, the affected area should
also include sectors $, 10 and 11 (from subsector G to the
projected extent of the plume).

10.15.2 If the plume centerline lies in sector 11 and the plure
boundary extends beyond 6 miles, the affected area should
also include sectors 10, 11 and 12 (from subsector G to the
projected extent of the plume).

10.16 Record the I-131 equivalent Ci/sec and yCi/cc on Line 2.0 of Form
1904.01D. Also record the sectors which contain thyroid dose rates
greater than 0.05 MREM/HR (i.e. green areas) on Line 3.0.

10.17 With the offsite dose map displayed, use the light pen to select the
bottom menu circle, "C/L DOSE RATE". Operating instructions will ap-
pear at the top of the menu block, and a graphic cursor {blinking
line) will appear on the map.

10.13 With the light pen pointed at the map area, touch the forward barrel
of the pen to increment the cursor along the centerline of the down-
wind flow path. The interpclated centerline dose rate at the cursor
location is shown next to the bottom menu circle.

NOTE: The cursor location is defined as the left end of the blinking
line. The dose type 15 the same ac that of che map.

10.19 The direction of movement of the cursor may be reversed by actuating
the light pen on the yellow instruction block on the screen. Actuat-
ing the pen over the menu bleck will restore the usual menu functions.

10.20 Record the precjected dose rate for the radii at vhich the {ield data
was taken on the same line as the field data on Form 1904.01J. Also
reco.d the cecior number of the curscr location for each radius.
[Non-agreement of centerline sector locations may indicate cffsite

3 wind effects not included in the computer model.]

NOTE: It is advisable to record centerline dose rates for a variety of
locations along the plume for general information. The rates at
0.62, 1.5, 3.56 and 7.25 miles are required for protective ac-
tion calculations in 1904.07.

: 11.0 TABULATED DOSE RATES

NOTE: The data displayed in Sections 11.0 and 12.0 can also be directly
printed at the Decwriter when it is connected as a GERMS terminal.
Type "JOB AUTO.DCSLST,, ,AUTO.SCR[RETURN]". When the jobstream finishes,
enter "TYP AUTO.SCR[RETURN]". Attach the printout to the other data
sheets for this update. Check for exceedance of the protective action
limits in Steps 11.4, 11.7, 12.3, and 12.5 before proceeding to 13.0.
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12.0

11.

-

If all offsite dose map is currently displayed on the Chromatics
terminal, proceed with Step 11.2; otherwise, complete Steps 10.1
through 10.f before proceeding.

11.2 Touch the forward housing of the light pen and select the "DISPLAY
SECTOR ELEMENT DATA" circle from the function menu. Tabulated thy-
rcid dose commitment rate data will appear.

11.3 Record all dose rates greater than 1 MREM/HR on page one of Form
* 1904.01E. The dose type (thyroid) is shown at the top of the dose
rate table. Dose rates of less than 1 MREM per hour need not be
recorded.

11.4 If real-time dose rates exceed 2.5 MREM/HR, review procedures
1903.30, 31, and 32 for appropriate protective action.

11.5 Select the "Sector Element Dose Type" circle. When the dose type
menu appears, select the alternate dose type (whole body).

11.6 Record all dose rates greater than 1 MREM/HR on page two of Form 1904.01E.

11.7 If real-time dose rates exceed 2.5 MREM/HR, review procedures 1903.30,
31, and i for appropriate protective action.

ACCUMULATED OFFSITE DOSES

12.1 The dose map display program must be running with tabulated dzta dis-
played on the Chrumatics screen (see Section 11).

12.2 Select the "Cumulative Sector Zlement Dose" menu circls with the
light pen.

~2.2 Record the cumulative whole body decsts on page twe of Form 1904.0iF.
The Jose type (“hyroid) appears on the screan at the top of the dcse
taple.

NOTE: Cumulative dJdoses of less than 1 MREM need not be recordasd.

12.4 Select the "Sector Element Dose [ype” circle. When the dose type
menu appears, select the alternate dose type (thyroid).

12.5 Record the cumulative thyroid doses on page one of Form 1904.01F.
NOTE: Doses lower than 1 MREM need not be recorded.

12.6 Use the light pen to select the "Draw Plume" circle on the Chromatics
display. The site 2rea map will be redrawn.

12.7 Select the "Send Data" circle. An upd‘ted dose map will appear in
about 2 minutes. This step may be repeated to display successive
updates of offsite radiological conditions.
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13.0 NOTIFICATIONS AND PRCTECTIVE ACTION RECOMMENDATIONS

13.1

13.3

13.%

13.5

If an Unusual Event, Alert, or Site Emergency has been declared, pro-
ceed directly to Section 13.2. If a General Emergency has been de-
clared, make the following recommendation to the Arkansas Department
of Health:

13.1:1 As a minimum, recommend sheltering within a 2-mile radius
of the plant and 5 miles in the downwind direction.

13.1.2 In order to select the appropriate protective action, State
cfficials should be given an estimate of the expected release
duration. This is especially important if the release dura-
tion 1is expected to be less than 2 hours (puff releases).

28:1 3 Upon activation of the TSC/ECC, additional protective action
recommendations should be evaluated using procedure 1904.07,
"Protective Action Recommendations". These evaluations,
should be made under the supervision of the Technical Analy-
sis Superintendent and/or the Dose Assessment Supervisor.

Provide radiological release information to appropriate groups per
1903.10, 'Zmergency Action Level Response".

1f a photograph of current offsite conditions has been requested,
the TSC/ECC staff should refer to Section 19.0 of this procedure.

The Eme;aency Radiation Team shall be dispatched to obtain field ra-
diclogical data wnenever any Emecgency Action Level has been declared
baszd on oflsite radiological releases. When the field monitoring
teams report max.umum (cent::line) Jlose rates at various downwind
distances, the TSC/ECC staff should refer to Secticn 18.0.

Use the light pen to select the "Return to Midas” circle on the
Chrimatics screern then type “QUIT[RETURN|" at the terminai key-
board.

NOTE: Returning to Midas, then restarting the display program (Steps

10.1 through 10.5) is the fastest way to advance through several
updates in order to observe current conditions.

i3.6 Request that the plant Radiochemistry staff sample the air effluent

13.7

from the plant vents and analyze the spectrum of radiocactive isotopes
being released. When this data becomes available, the TSC/ECC staff
should complete Section 16.0 of this procedure.

A qualitative change in the data received from any of the meteorologi-
cal, flow rate, or radiation monitoring sensors will result in the
listing of a status change report on the control room Chromatics or

a printing terminal. If this has occurred, refer to Section 23.0 of
this procedure.

————
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14.0 OBTAINING CURRENT METEOROLCGICAL AND PELTASE RATE DATA

13.8 If a plot of meteorological or release data has been requested, refer
to Section 20.0 of this procedure.

13.9 1If a detailed forecast of offsite dose rates has been requested, refer
to Sections 14.0 and 15.0 of this procedure.

13.10 If there are significant releases from pathways which are not cur-
rently monitored by the GERMS SPING-4 detectors (i.e., unmonitored
total Ci/sec exceeds 25% of monitored total Ci/sec), continue this
procedure at Step 8.4.

13.11 If an emergency action level report is required, complete Section
9.0 of this procedure.

13.

P
r

Continue this procedure from step 10.2 unless the incident or exer-
cise has been officially terminated.

NOTE: This is an appropriate point in the procedure to transfer re-
sponsibility for offsite dose display and forecasting from the
Control Room to the TSC, TSC to the ECC, etc.

13.13 At the =2.d of an incident or exercise, terminate processing by typing
the foll.owing sequence from User 44 after returning to Midas mode:

Simultaneous [CTRL] and W
WAIT

Simultaneous [CTRL] and P
TER

ABORT

JOB AUTO.EDCEND

i4.1 Compiete or (erminate any ongoing programs. If an offsite dose map is
peing displayed at a Chromatics te.minzl, use the licht pen toc select
“Return Lo Micas", and then type "uit(RE.URM]" at the terminal keyboard.

NOTE: Use of a printing terminal to execute these commands will re~
sult in a hard copy which may be used insteacd of the nand forms.

14.2 Type "WHO[RETURN|" to determine what user is signed on the terminal.

14.3 If the user number is 44, type "BYE 44(RETURN]". Repeat this step un-
til "Signed Off" appears, then type "HEL XX[RETURN|" to sign on a general
display user, where XX is the user number from the list in 7.12.

14.4 Type "JOB AUTO.MET,, ,TTY[RETURN|". A listing which includes the most
recent data date from the l0-minute CMF, and meteorological data for
that time will then appear.

14.5 Obtain a summary of the current radiological release rates on any
GERMS terminal:
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14.5.1 If an offsite dose map is being displayed at a Chromatics
terminal, use the light pen to select "Return to Midas",
and then type "Quit[RETURN]" at the terminal keyboard.

-

A summary of the current site re.ease rates will appear
when you type "JOB AUTO. VENT,, TTY[RETURN]".

NOTE: Typing simultaneous (CTRL] and [T] will temporarily
stop the data from scrolling off the screen. A second
[CTRL][T] will restart the scrolling.

14.5.3 Transcribe this data to Form 1904.01G.
15.0 DETAILED OFFSITE DOSE FORECASTING

NOTE: This portion of the procedure provides a graphic display of offsite
dose rates caused by the forecast progression of the release. This
process requires considerable time (and Chromatics terminal time) to
complete. It will typically be performed only by the ERO Dose Assess-
ment staff at the ECC, and only as time permits.

15.1 Obtain a site release rate forecast:

15.1.1 Write the current hour in the first "Time Frame" block of Form
'1904.01H. Write subsequent hours sequentially in the remaining
"Time Frame" blocks out to 24 hours (use two forms).

15.1.2 Copy the most recent site total release rates from the Form
1904.71G summary section into the first "Release Rats"
blocks on Form 1204.01H.

18.1.3 Show the vent status summary 1904.01G generated above along
with any previous release rata forecasts to the Shift
Technical Advisor and/cr the ERO Technical Supper: Managser.
Obtain forezasts of site tctal airborne radiocactive release
categ (particulace, iodine, azncd .ooble gas) for the duration
of the incidert ur 24 hours, whichevar is shorter. Rezord
this information in the remaining “Release Rate" blocks of
forms 1904.01H for the appropriatz hours.

15.2 Metecrological Forecasting
15.2.1 Obtain the most recent meteorological forecast of the
Russellville area (Arkansas Zone Five) from one of the
following sources:

A. Weather Services International (Procedure 1904.08)

B. MSS Dispatcher (4882)
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s National Weather Service (Meteorologist-in-Charge)
[834-0308 or 834-3955¢]

D. KARV Radio (968-1184)

13.2.2 Record the forecast on the lower portion of Form 1904.01H.
15.2.3 Complete the "Cloud Cover" blocks on Ferm 1904.01H with
either "CLR", "P.C.", or "OVC" based upon the currznt
weather forecast for the duration of the release. Use
the following groupings of forecasting terms:
. A. "CLR" 3 Clear skies, fair, sunny, mostly clear or
mostly sunny.
’ B. "P.C." = Partly cloudy, partly sunny.
c. "OVC" = Overcast, mostly cloudy, considerable cloudi-
ness.
D. TODAY - 6 a.m. to 6 p.m. Standard (7-7 Daylight Saving
Time)
E. TONIGHT - 6 p.m. to 6 a.m. Standard (7-7 Daylight
5 Saving Time)
& e TUMORROW - 6 a.m. to 6 p.m. Standard (7-7 Daylight
Saving Time)
G. TOMORROW NITE - & p.m. %0 6 a.m. Standar¢ (7-7 Day-
lignt Saving Time)
15.2.4 Complete the "Forecast Stability Class" boxes on form

1904.01H with the appropriate stability classes from Table
i based upon th2 current forecest cloud cover and times
cf occurrence.

15.2.8 Based upon the current weather forecast, complete the
"Forecast Wind Speed" and “Forecast Wind Direction” boxes
on Form 1904.01H for the duration of the release.

15.2.6 Group together into "Time Blocks" sequential hours during
which the release rate and meteorological parameters all
fall within the following tolerances of the first hour in
the block: wind direction, $10°; wind speed, * 1 MPH under
5 MPH and t 20% over 5 MPH; stability class, no change; and
site total paticulate, iodine, and noble gas release rates,
all $20% of their values in the first hour of the time block.

The material contained within these symbols () is proprietary or private
information.
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15.2.7 Transcribe the data for these "Time Blocks" into the "Time
Block Summary" on Form 1904.01H. The characteristics of
each time block are those of the first hour in the block.
The duration is the total number of minutes in the block.

15.3 Dose Forecast Processing

NOTE: To aveid tying up the GERMS Chromatics terminal, this section
may be performed using a printing terminal, except Section 15.4.

15.3.1 At the same terminal used above, Type '"JOB AUTO.FORCST(RETURN].

15.3.2 When the option menu appears, enter "1[RETURN]" to ini-
tialize the file.

15.3. When the option menu is again displayed, enter "2[RETURN]"
to process a forecast time block.

5.3 The time selection menu will then appear. Enter “AI[RETURN]"
followed by the number of minutes in the first time block.

15.3. The time selection menu will appear again. If the analysis in-
terval is now correct, respond to the prompt with "EX[RETURN]".

The prompt "TO EDIT THE RELEASE POINT DISTRIBUTION SCALE
FACTORS, ENTER RELEASE POINT (1-12)" will appear. Type "11
(RETURN]" to edit the "unmonitcred psthway" release rates.

NOTE : For dose forecaust prucessing, all release rates ac:
encered manually. GFRMS 3ping-4 cdata is only available
for historical and near-curreat time periods.

35.3.7 When the scale factor editing meru appears “or release
point %11, enter either 71, 32. or 33 and a carriage return
to enter the particulate, iodine, or rnble gas reisase { |
rates respectively for the first time bleck. ‘

15.3.8 A list of the individual isctopic release rates for the
selected release rate distribution will appear followed by
a prompt to enter a new scale factor.

NOTE: The isotopic release rate distributions are designed
so that entry of 1.0 as a scale factor for the noble
gas release rate distribution will result in a net
noble gas release rate of 1.0 Ci/sec. Entering 2.8
as a scale facter for the iodine distribution is equi-
valent to a net iodine release rate of 2.8 Ci/sec. etec.

Enter the forecast release rate of the selected isotope
type (particulate, iodine, or noble gas) for the first time
block at the terminal keyboard in Ci/sec, followed by a
carriage return.
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15.3,

18,

L

.10

13.3.11

1§.

(™)

.12

15.3.13

1§.

The isotopic distribution will be listed again, followed
by the scale factor. If the scale factor (i.e. release
rate in Ci/sec) is correct, enter a carriage return;
otherwise, redo Step 15.3.8.

Repeat Steps 15.3.7 to 15.3.9 until all 3 scale factors
{release rates) have been correctly entered for the first
time block. The scale factor editing menu will be displayed
for the llth pathway. Enter two carriage returns to con-
tinue processing.

The computer will then request meteorological data entry.
When the prompt "Enter Option for Horizontal Stability
Class Determination" appears, enter "3 [RETURN]" to select
the direct entry option. Then enter the stability class
for the first time block, followed by a carriage return.

When prompted for the vertical stability class option,
again enter "3[RETURN]" and the stability class for the
first time block, followed by a carriage return.

The windspeed for the first time block must then be entered

'in units of meters/sec. See the note on Form 1904.01H.

Terminate the entry with a carriage return.

When prompted, enter the wind direction (from which the
wind is blowing) for the first time block in degrees, fcl-
lowed by a carriage return.

All the assumed meteorology pirameters will now be dis-
playsd. Correcticns may be made by entering the two-le:ter
code associated with the paramecer. Frzure that the re-
lesse height is cet to zero and the mixing heijht is set

to> 500 meters, unless other values are forecast. Enter

"EX [RETURN]" if all met data has been correctly ertared.

NOTE : The “ANALYSIS DATE" for the forecast data is initizlly

1983:1:1:0:0, and thea is incremented by the time
duraticn of each subsequent time block.

Forecast Display

15.4.1

15.4.2

15.4.3

Perform Step 15.3.1 if jobstream AUTO.FORCST is not already
running at the Chromatics color graphics terminal.

When the options menu is displayed, type "3[RETURN]" to
select the dose map display.

The computer will prompt the user to enter the plume seg-
ment number with which the display should begin.
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NOTE: A single carriage return defaults to the largest

plume segment number (i.e. the latest update for the
most complete offsite dose picture). If it is de-
sired to view offsite doses projected for earlier

time periods, enter a correspondingly lower plume seg-
ment number. Subsequent updates can be obtained later
using the light pen, but the data for each update re-
quires about 2 minutes to transfer.

Enter the plume segment number for the initial display.

15.4.4 Perform Steps 10.6 to 12.7 to record the forecast offsite
radiological conditions for each time block of interest.
Circle "forecast" data at the top of each Form 1904.01D
used.

: NOTE : The command "JOB AUTO.FORLST,,,TTY[RETURN]" may be
: used from a printing terminal to obtain a hard copy
of the most recent (i.e. final) offsite dose forecast.

15.4.5 Enter "4[RETURN]" to exit the AUTO.FORCST jobstream. No
~ data is lost by a normal exit.

16.0 CHANGING THE RELEASE RATE DISTRIBUTIONS

NOTE: Each release path can be assigned individual iodine, particulate,
and noble gas isotopic distributions. The gross iodine, particulate,
and noble gas concentraticons measurcd by the gross count detectors
for each reiease path 2.e used to scale tnese isotopic diustributicas,
resulting in the isotopic release rates used in thez cfisite dose cal-
cualations.

NOTY: The calculated offsite doses can be modified substant:ally by changes
to the release rate distributions which would appzar to be slight.

NOTE: The mid-range and high-vange noble gas charnels of the EPING monitors
indicate dose - ecuivalent He-133 concentrations. Wwhen the indicated
ncble gas activity in any duct monitored by a SPING exceeds approxi-
mately 5E-2 pci/cc as Xe-1:3, then more accurate dose calculations
will result if the noble gas distribution for this duct contains only
XKe-133. For lower concentrations or for unmonitored pathways, use of
the actual isotopic analysis is preferable.

16.1 The release rate distributions for a release pathway should be changed
whenever new laboratory data is obtained detailing the relative con-
centrations of isotopes being discharged via that pathway.

1f the Assistant Radiochemistry Supervisor is onsite, he should be
asked to perform the editing as described below.
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16.2 Release rate distributions can be changed from any printing or CRT
terminal by a user which has no other programs running. However,
reports displayed on the Control Room Chromatics terminal are sub-
ject to disruption if the computer encounters missing met data or
changes in detector or flow sensor status.

16.3 Type "DIS(RETURN|" to display the current system status. If there is
any entry other than "NONE" following "programs assigned" or "job-
streams assigned", sign-off the current user and sign-on as another
“"general display" user listed in 7.12 for your location, until a user
with no programs or jobstreams assigned is found.

16.4 Type "JOB AUTO.ISODIS[RETURN]" to define the appropriate logical
units and run the editing program.

16.5 When the "Main Menu" appears, type "DS[RETURN]" to enter the data
display routine.

16.6 When the "Display Data Menu" appears, type "DD[RETURN|" to obtain a
listing of the currently-assigned distributions. Make a note of the
distribution numbers (1-33) for the release paths and isotope types
which you desire to change. The contents of any distribution can
be exami:.ed by typing the distribution number followed by [RETURN].
A direct return to the main menu may be made by pressing [RETURN].

16.7 When the "Main Menu" again appears, type "MD/RETURN|" to enter the
data modification routine.

16.8 when the "“Modify Data Meau" appears, type "DD{RETURN]" to edit the
distributicn data.

16.9 Type the number of the distribution that you wish to edit, followed
by "[RETURNI".

1€.1C When promptes Dy the computer, enter the isotcpic release rates or
concentrations for the specifiasd isotopes, fcllowed by [RETURN|. To
leave the prompted data unchanged, yo': may enter just a carriage re-
turn.

NOTE: Since the computer uses the monitored distributions (1-30) only
to subdivide the gross activity from the SPING-4 detectors, only
the relative amounts of the isotopes are needed for any monitored
release points, regardless of units. However, the total activity
entered for any unmonitored release path distribution (31-33)
must be normalized as follows: sum the individual activities
together, divide 1.0 by the sum, and use this result to multiply
each individuzl activity before entering it into the computer.

16.11 When the "Modify Data Menu" appears, you may change another distri-
bution by returning to Step 16.8, or enter a single carriage return
followed by "EX[RETURN]" to exit.
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NOTE:

17.3

17.2

17.C ERROR RECOVERY (FROM CHROMATICS TERMINAL)

The following is a list of problems which may occasionally be encoun-
tered. Follow the instructions associated with the applicable symp-

toms below. More complex problems should be refered to the Assistant
Radiochemistry Supervisor in the 0SC when he arrives onsite. If in-

surmountable problems occur, use procedure 1904.02 to perform manual

offsite dose calculations.

Mis-Typed Keyboard Entry

17.1.1 If the Chromatics terminal is in color graphics mode (i.e.
color display), the back-arrow key will back the cursor
destructively over previously entered characters. All
characters at or to the right of the cursor location are
erased in memory, although they remain on the screen.

17.1.2

If the program is running on the GERMS computers, individual
characters may be deleted by simultaneously pressing “[CTRL]
[SHIFT]O" or the entire line may be deleted by simultaneously

pressing “(CTRL] [SHIFT]/".
Light-Pen Does Not Work

17.2.% It is possible for the light pen to become overloaded by

the strong electromagnetic fields near the Chromatics termi-

o Nal screen. Waiting 30-60 seconds will usualiy restors
operability.

37.3:2 Sently wiggling the black tip of the light pen from side
to side will often restore opersbility (a flash of blue
light should be seen on the screen).

X7:2:3 If the program running in the Chromatircs terminal halts,
the light penr will step respending  Hit the {BREAK] key.
If a "Break in Line..." message zppears where ", . repre-
sents one of the program line numbers, then the light pen
is probably defective and should be replaced. Otherwise,
the terminal program has halted (see Section 17.3.1 to
restart the terminal).

17.3 No Response to Keyboard Entries

NCTE: The automatic'processing programs are designed to restart them-

selves, even if they are halted to clear other program/hardware
errors.
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' 17.3.3 If the Chromatics terminal becomes '"lost" while executing a

program, press the [RESET], [(BooT], (ESC]), L, (ROLL], [ESC],
F, E, and [RETURN] keys. Wait 10 seconds. If this does

i not produce a Midas prompt (carat mark) on the screen, type
"[RETURN|" then type "R NORMAL [RETURN]".

17.3.2 If there is still no Midas prompt, type the following:

A. Simultaneous "[CTRL]P" followed by [RETURN]. (Request
for prompt).

B. Simultaneous "[CTRL|W" followed by "WAIT[RETURN]",
"TER[RETURN]", "ABORT[RETURN]". (Eliminates programs
assigned by user).

NOTE: If an operator is using a Chromatics terminal in
either Control Room, continue with Step 17.3.4.

C. Simultaneous "[CTRL]G" followed by "[CTRL]U"[RETURN].
(Switches to computer #1)

D. Simultaneous "[CTRL|G" followed by "[CTRL]K"[RETURN].
(Switches to computer #2)

If either C or D works, type "HELP.SEE[RETURN]" to identify
the working computer. Request that the non-working computer
be autoloaded 2: in Section 17.6.

e S 1f there is still no Midas prompt, and connection to the
computer was establizhed via the plant telephone system,
verify that the RTS, CTS, DSR, UTR, and CXR lights on the
mcdem ave lighted. If not, switch the right-hand switch
to MA, wait 3 seccnds, and then attempt %o reestablish

: telephone contact with *he computler at extersion 6651 or

- 6652 as “n Steps 7.5 - 7..3. 1If contact cannot bes re-

! astablished, power may be off to the PASS Building the

t:lephone system may be malfunctionirg, or the modem at

your location may be faulty.

17.3.4 Report the malfunction to the Assistant Radiochemistry
Supervisor in the 0SC.

37.3.3 If contact is reestablished, attempt to obtain a Midas
prompt by repeating Steps 17.3.1 and 17.3.2. If a prompt
is not then obtained, report the malfunction to the As-
sistant Radiochemistry Supervisor in the 0SC.
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17.4 Totally Missing Met Data

17.4.1 Check for the presence of met data on the ANO-1 Control
Room strip charts. If data is present, record the infor-
mation for entry into the GERMS system and regquest that
the Assistant Radiochemistry Supervisor in the OSC attempt
to reestablish communication.

If met data is no. present, request repair of the met
tower and obtain met data from a backup source listed
in Step 15.2.1.

17.5 Totally Missing Radiation Monitor (RMS) Data

17:%.1 Check for the presence of RMS data at the Eberline control
terminal associated with the computer which is not receiv-
ing data. If 10-minute averaged data is not available,
contact I&C to reinitialize the Eberline control terminal.

If 10-minute averaged data is available at the control
terminal but not at the Chromatics terminals, the data ac-
quisition programs in the GERHAS computers may have halted.
Call the Assistant Radiochemistry Supervisor in the 0SC.

17.6 Rebooting ‘the Computers

17.6.1 If all else fails to make the GERMS computers respund, they
may be restarted remotely from the Decwriter terminals in
the TSC or the ECC. If the Assistant Radiochemistry Super-
visor is in the OSC, he shculd be the one to reboot the
system.

17.6.2 Establis!i comtact with the affected computer sia the Daec~
writer terminal in the TSC or ECC as in Section 22, 1If
cnly one computer is tc be rebooted, use the "HELP, SEE"
cemmand to “e certain thal you are accersing the non-
working computer.

17.6.3 Type the following at the Decwriter keyboard: simultaneous
“[CTRL]2". simultaneocus "[CTRL]A", followed by “L".

17.6.4 Sign-on the system as in Step 7.13.
17.7 Repeated Errors in the Chromatics Terminal
1% T2 Errors generated within the Chromatics terminal usually re-
sult in er:or statements being displayed on the screen in

red. They may, however, cause the terminal to cease func-
tioning.
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.72 Replace the diskette from the disk drive with the spare
from the Emergency Kit.

G % B If errors continue, notify the Assistant Radiochemistry
Supervisor in the 0SC.

17.8 Requested User Number Already Signed On

17.8.1 Type "WHO[RETURN|" to confirm which user number is already
assigned to your terminal.

17.8.2 Type "WHO ALL[RETURN|" to confirm that the desired user
number is already assigned to another terminal.

17.8.3 If an Assistant Radiochemistry Supervisor is onsite in the
0SC, refer the problem to him. If not, ask the operator(s)
at the other Chromatics terminal(s) what user number they
are using.

17.8.4 Sign-on as another user as in Step 7.13.
17.9 Hourly Dispersion Program not Running

=7 17.9.1 A warning message to this effect is scheduled to occur
hourl; after an error exit from the AUTO.EDC6Q jobstream.
This warning will be cleared when the AUTO.EDC19 jobstream
runs successfully, or when the AUTO.EDCEND or AUTO.HRINIT
jobstreams are run. If an Assistant Radicchemistry Super-
visor in onsite, hes should be asked to cerrect this problem.

17.9.2 Sigr-off the user currently assigned to your terminal.
17.9.3 Sign-or user 49. The password is "J49[RETURN]"
17.

(Vo)
-

If 1t is not necessary to continue EDC (plume segment) pro-
cessing, type "UNS SF=AUTO.HRWABN{RETURN]".

17.9.5 if EDC processing must continue, type "JOB AUTO.EDCS@,,,TTY
[RETURN|". This will clear the warning message, restart
hourly-average processing, and display all commands and
error messages as they occur.

17.9.6 Watch the jobstream command strings on the display terminal.
If an error message occurs, type simultaneous "[CTRL|" and
“T" characters to halt the scrolling of the messages off-
screen. Copy the error message and as many of the preced-
ing statements as possible ontc a sheet of paper, then
again type "[CTRL]T" to resume processing.
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17.9.7 Call the Assistant Radiochemistry Supervisor and request
help in correcting the problem.

NOTE: Failucre to restart hourly-average data processing will
eventually result in cessation of all plume segment
processing when the 10-minute data file is filled.

17.9.8 If no error message occurs, wait for the jobstream to
terminate (as signified by the word "ENDJOB"). Then sign-
off user 49 by typing "BYE 49(RETURN]".

17.10 Computer responds to all keyboard commands with "#" prompt, only.

17.10.1 This 1is possible if an improper exit was taken from the
trend plotting or map drawing programs.

17.10.2 Type "E(RETURN]" to make the computer echo the keyboard
commands .

17.10.3 Type "R NORMAL[Return]" to reconfigure the port for inter-
active use. A message and carat prompt should appear with-
in about 10 seconds.

17.11 Projected offsite dose consequences do not appear to be reasonable.

17.11.1 Type "JOB AUTO.VENT,, ,TTY(RETURN]" to ensure that the
release rates for each pathway (especially the "un-
meonitored" pathway #11) are reasonable.

17.11.2 Type “JOB AUTO.RECIRC,, ,TTY[RETURN]" to verify that
the appropriate recirculation factors are being used.

17.11.3  Type "JOB AUTO.MET,, ,TTY[RETURN]" to verify that the
meteorological parameters are reasonable.

17.11.4 Type "JOB AUTO.ISODIS[RETURN]" followed by "“DS[RETURN]|"
to check the isotopic distributions currently assigned.

18.0 CENTERLINE DOSE RATES AND ADJUSTMENT FOR FIELD DATA

18.1 When the field monitoring teams report maximum (centerline) dose
rates at various downwind distances, record these on Form 1904.01J.

18.2 As soon as possible after recording these field measurements, dis-
play a current offsite dose map as in Section 10.0.

18.3 With the offsite dose map displayed, use the light pen to select the
bottom menu circle, "C/L DOSE RATE". Operating instructions will ap-
pear at the top of the menu block, and a graphic cursor (blinking
line) will appear on the map. '
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18.4 With the light pen pointed at the map area, touch the forward barrel
of the pen to increment the cursor along the centerline of the down-
wind flow pcath. The interpolated centerline dose rate at the cursor
location is shown next to the bottom menu circle.

NOTE: The cursor location is defined as the left end of the blinking
line. The dose type is the same as that of the map.

18.5 The direction of movement of the cursor may be reversed by actuating
the light pen on the yellow instruction block on the screen. ' Actua-
ting the pen over the menu block will restore the usual menu functions.

18.6 Record the projected dose rate for the radii at which the field data
was taken on the same line as the field data on Form 1904.01J. Also
record the sector number of the cursor location for each radius.
[Non-agreement of centerline sector locations may indicate offsite
wind effects not included in the computer model. ]

NOTE: It is advisable to record centerline dose rates for a variety of
locations along the plume for general information. The rates at
0.62. 1.5, 3.56 and 7.25 miles are required for protective ac-
tior calculations in 1904.07.

18.7 Divide the measured by the projected dose rates and record on Form
1904.01J under M/P ratio.

18.8 If the M/P ratio consistently is larger than 2.0 or smaller than 0.5
at three or more radii, the recirculation factors should be changed
to compensate as described in Steps 18.10 to 18.15 below.

18.9 Multiply the current recirculation factor by the average M/P ratio
from Form 1904.01J to obtain a new recirculation factor. Record
this on a blank line on Form 1904.01J.

NOTE: The computer model can be adjusted to make the projected offsite
dose rates agree with measured dose rates by changing the "re-
circulation factors" to values other than 1.0. These factors
are used within the model to multiply the projected concentra-
tions, doses, and dose rates before they are recorded and dis-
played. If the Assistant Radiochemistry Supervisor is onsite,
he should be asked to perform these adjustments.

18.10 If a dose map is displayed, select the "Return to Midas" menu circle
and type "QUIT[RETURN|". When the display menu appears, select
option "(5) EXIT".
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18.11 From a terminal which is not otherwise octupied, you may check the

current recirculation factors by typing the following command: "JOB
AUTO.RECIRC,,,TTY[RETURN]". A tabulation of the recirculation fac-
tors which are currently in use will appear (they should all be iden-
tical). Record the recirculation factor on Form 1904.01J.

18.12 Type "WHO[RETURN]" to determine what user is signed-on, then “BYE
XX[RETURN|" where XX is the current user number.

18.13 Type "HEL 9[RETURN]" to sign-on user 9. Enter password "RECIRC[RETURN]"
when prompted.

18.14 Type the following sequence to create a jobstream for changing the
recirculation factors:

DEF 1, AUTO.MASTER[RETURN]
DEF 2, SCR.SP(RETURN]

RUN APS.EDITOR[RETURN]
R[RETURN]

NOTE: In the following command "N" should be replaced with the
new recirculation factor.

96<GK[ESC] [ESC]-1CN[ESC] [ESC]>[RETURN]
B/L[RETURN]

NOTE: 96 instances of the new recirculation factor should now be
listed.

EX[RETURN]

18.15 Change the recirculation factors in the "radiocactive release” file by
typing "“JOB SCR.S@,, ,TTY[RETURN]". The modified factors may be
reviewed by repeating Step 18.11.

18.16 Return to procedure Step 13.6.

19.0 GRAPHIC PHOTOGRAPHY

NOTE: The following instructions may be used to prepare either 8 x 10 color
transparencies or prints. Both types of photograph require separate
negative and positive films. The transparencies and prints are loaded,
exposed, and processed identically, except for a longer development
time for the transparencies. Do not intermix the print and trans-
parency negatives and positives during processing!

19.1 Polaroid film is normally stored in the refrigerator in the Mechanical
Equipment Room on the lower floor of the ECC. Remove a sufficient
quantity from the refrigerator to allow it to reach room temperature
prior to use.
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19.2 Connect the Dunn Instruments model 631 camera to the Chromatics

19.3

19.4

terminal:

19.2.1 Position the camera near the Chromatics terminal.

19.2.2 Find and separate the four coaxial cables stored with the
camera.

19.2.3 Attach one coaxial cable to-the “sync" connectors on the
camera and the terminal.

19.2.4 Similarly attach cables for the "green", "blue", and "red"
signals.

19.2.5 Plug the camera power cord into a 110 VAC wall outlet.

19.2.6 Depress the POWER button. %Yhen the power is on, the green
indicator light on the button should be lit.

19.2.7 Plug the film processor power cord into a 110 VAC wall

Load the negative as follows:

19.3.1

19.3.4

1%2.3.3

19.3.4

19.3.5

19.3.6

Remove

of the cassette, where you see the three arrows. Do not pull the
negative tab at the other end of the cassette. Do not squeeze or

outlet.

Place the film cassette on a flat surface with the black
"dark slide" facing upwards.

Open the cassette by pushing the two latch buttons and
raising the lid.

Carefully lift the uppermost negative envelope from its
tray. Do not press, fold or bend the negative envelope.

With the printed side up, place the negative between the
two blue guide lines in the film cassette.

Hook the pocket on the underside of the negative firmly
onto the orange tongue on the cassette. Push the negative
over the tongue as far as it will go.

Close and latch the cassette.

the negative envelope by pulling it straight out at the base

press the cassette.
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19.5 Expose the negative as follows:

19.

19.

19.

- |

S.2

wn
w

19.5.

19.

19.

NOTE:

Insert the film cassette in the camera with the dark slide
facing downward and the slide handle facing out.

Verify that the following controls are correctly set:

A. Mode select lever is set to 8 x 10. This may be
verified by observing that the 8 x 10 LED on the
front panel is lit.

B. Normal/Separate is on normal (pushed in).
C. Color - B/W is set to color.

D. The EXPOSE button LED must be green for a picture to
be taken. If the button is not lit, press the reset
button to light the expose button. If this does not
help, reinsert the film cassette and repeat this step.

E. Verify that the SPDS switch is set to GERMS.

Carefully withdraw the dark slide, stopping when the blue
line is visible.

Depress the EXPOSE button. The image on the Chromatics
screen must not be changed during the exposure period.

The full exposure consists of three cycles totaling

an exposure time of just less than a minute. The
SEQUENCE INDICATOR lights assure the operator of which
cycle the camera is in. The red cycle lasts for about
forty seconds, the green for about seven seconds and
the blue three seconds.

After the camera beeps to signal completion of the exposure,
the dark slide must be fully reinserted by pushing evenly
on the blue bar until the bar touches the film cassette.

Remove the cassette from the camera by lifting the front
corners of the cassette slightly and pulling it out.

19.6 Process the film as follows:

19.6.1

Load the positive sheet into the input tray on the processor
as follows:

A. Carefully lift the uppermost positive sheet from its
shipping tray.
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NOTE: Do not touch the surface of the sheet. Do not

press on the processing pod area.

B. Hold the sheet with the chemical pod facing up and
toward the processor.

c. Slide the sheet into the processor. The sheet must
go below the chrome plate and drop into the tray.

19.6.2 Load the film cassette into the input tray of the processor
by inserting it above the chrome plate. The tab end must
be inserted first. Be sure to push the cassette into the
processor as far as it will go.

19.6.3 Remove the chrome plate above the white button and wipe the
processing rollers with a paper towel.

19.6.4 Check the timer, located on the left side of the processor,
to verify that it is set to 50 seconds.

19.6.

wn

Press the white button, on the right side of the processor,
and hold it down for about one second. The processor will
beep after 50 seconds

NOTE: The processing time extends from the time the process
button is pressed to the moment the print is separated
from the negative. Type 809 (color print) film should
be removed from the prccessor and peeled from the nega-
tive as soon as the timer sounds. Type 891 (color
transparency) film must remain in the processor with
the lid closed for an additional three minutes after

{ the timer sounds, and should then be promptly peeled

from its negative.

19.6.6 At the end of the processing time, lift the lid at the rear
of the processor, remove the film and peel the positive
print from the negative. Peel with a smooth and continuous
motion, starting at a corner near the tab end. To ensure a
clean print, begin the peel diagonally and end it in such a
way that the entire long edge of the print is released at
the same moment. Fold the negative and dispose of it.
Avoid all contact with the chemicals that remain on the
negative.
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CAULION: THE POLAROID LAND FILM PROCESS USES A CAUSTIC JELLY
WHICH IS SAFELY PACKED INSIDE SEALED CONTAINERS ON
n EACH 8 x 10 POSITIVE SHEET. IF YOU SHOULD ACCIDENTALLY
: GET SOME OF THIS JELLY ON YOUR SKIN, WIPE IT OFF IM-
MEDIATELY. TO AVOID AN ALKALI BURN, WASH THE AREA
WITH PLENTY OF WATER AS SOON AS POSSIBLE. IT IS PAR-
TICULARLY IMPORTANT TO KEEP THE JELLY AWAY FROM EYES
AND MOUTH. KEEP THE DISCARDED MATERIALS OUT OF THE
REACH OF CHILDREN AND ANIMALS AND OUT OF CONTACT WITH
CLOTHING AND FURNITURE, AS DISCARDED MATERIALS STILL
CONTAIN SOME JELLY.

12.6.7 The positive print or transparency will be damp for a few
minutes after processing. Until it is completely dry, do
not touch the image surface or lay the photographs on top
of each other.

19.6.8 Color transparencies should be attached to a cardboard
mounting frame. Hold the transparency toward the light
and turn it until you can read the lettering on the image
correctly. Hold a mounting frame with the labeled side
toward you. Place it over the transparency and staple or
tape them together.

19.6.9 The film cassette can be removed from the processor by
pulling straight back.

20.0 TREND PLOTTING

NOTE: This section of the procedure covers the production of a graph of meteo-
rological or release data over time as an aid in understanding and re-
porting the radiclogical release status. Approximately ten minutes is
required to produce each plot. Therefore, trend plotting will typically
be performed only by the ERO Dose Assessment Staff in the ECC.

20.1 Terminate any programs or jobstreams currently running under your
user (except for user 44).

20.2 Type "DIS[RETURN]" to display the current system status. If there
is any entry other than "NONE" following "programs assigned" or
"jobstreams assigned", sign-off the current user and sign-on as
another "general display" user listed in 7.12 for your location,
unitl a user with no programs or jobstreams assigned is found.

20.3 If 10-minute averaged data is to be plotted, type "JOB AUTO.PLOT10
[RETURN]". (Up to 28 hours of 10-minute data may be plotted on a
single graph.) If hourly-averaged data is to be plotted, type
"JOB AUTO.PLOT6G[RETURN]". (Up to seven days of hourly averaged
data may be plotted on a single graph.) The Chromatics screen will
display a black-on-green product number for about 2 minutes while
file initialization data is transferred from the GERMS computers.
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20.4 When the key images appear on the display screen, select the vari-
ables to plot as follows:

; 20.4.1 Press the black colored key. The outline of the "select"
key image will flash in red.

20.4.2 Answer the menu prompts in the displayed format to select
one or two variables and a time period for plotting.
Usually, weather (WE) and release rate (RR) data will be
of interest.

NOTE: The ST10, RAIN, and SOLAR RADIATION variables are
always missing and should not be selected.

20.4.3 When prompted with “OK TO SELECT?", examine the proposed
variables and dates. If they are correct, type a carriage
return; if not, type "N[RETURN]" and the selection routine
will be terminated. The Chromatics will be inoperative for

up to 3 minutes while it receives data from the GERMS com-
puters.

20.5 When the outline of the "Select" key image is restored to white,
scale the data as follows:

20.5.1 Press the dark blue colored key. The outline of the "Scale"
key image will flash in red.

20.5.2 When prompted for an alternative title and units, type
carriage returns.

20.5.3 Select maximum and minimum values for each variable to be
plotted. If the actual range of the plotted data is not
known, use the following values to plot the data so the

actual ranges may be seen. The data can be rescaled and
replotted later.

a) Noble Gas Release Rate: 1E-6 to lE6 Ci/sec

b) Iodine Release Rate: 1E-11 to 10.0 Ci/sec

c) Particulate Release Rate: 1E-11 to 10.0 Ci/sec
d) Wind Speed: 0 toc 80 MPH

e) Wind Direction: 0 to 360 Degrees

f) Sigma Theta: 0 to 40 Degrees

g) Temperature: -30 to +50 Degrees C

h) Temperature Change: -4 to +4 Degrees C

i) Dew Point: -30 to +50 Degrees C

j) Status Flags: 0 to 1.0

k) Flow Rates: 0 to 1Eé6

1) Noble Gas Concentration: 1E-7 to lES uCi/cc

-~ m) Iodine Concentration: 1E-12 to 1.0 upCi/cc

| n) Particulate Concentration: 1E-12 to 1.0 upCi/ce
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When the outline of the "Scale" key image is restored to

white, draw

the trend plot as follows:

Press the dark green colored key.
Key image will flash in red.

The cutline of the "Draw"

When prompted for the desired plot type, type "1[Return]"
to obtain a single-line plot. The other options can pro-
duce good visual effects but frequently will be harder to
read. After scaling both variables, the plot will be drawn.

or the "dot"
line being
corresponds to
quarter days

The single-line (“concatenated vector")
modes will result in a vertical dashed
drawn at every sixth data point. This
hour boundaries for l0-minute data and
for hourly averaged data.

[f the plot is not satisfactory, it may be redrawn using a
different plot mode by repeating 20.6. The axes may be
rescaled and the axes redrawn by repazating 20.5 and 20.6.
A different data set may be selected by repeating 20.4
through 20.6. You may terminate the plotting program by
pressing the white colored key. You may photograph the
plot by following the steps in Section 19.0. You may
print the raw data on a printing termi.al attached to the
300-band modem for this CPU by pressing the cyan (purple)
print key. Finally, you may record the plot image on the
lexible disk by continuing with Step 20.7 below.

When all the key images are outlined in white, you may store the plot
image (not the raw data) on the flexible disk as follows:

~n -

20.7.1 Press the red colored key.
cutlined in flashing red.

The "Store" key image will be

If no additional storage space is available on the

lexible disk, an error message will be shown. The
spare flexible disk from the emergency kit may be sup-
stituted in the disk drive, or the Assistant Radio-
chemistry Supervisor should be consulted regarding
files which may be deleted.

When prompted, enter a file name of the form "XXZZDDHH"
where:

the
the
the
the

is
1is
1ls
is

first parameter displayed

second parameter