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1.0

3.0

PURPOSE

The RADDOSE-IV Computer model provides a method to evaluate the magnitude of a
radiological release from CR-3, to track the plume, and to estimate offsite exposure. This
procedure contains operating instructions for RADDOSE-IV and information to be used in
developing program inputs.

[NOCS 00388,00389,01029,01062,01128,01582,01589,01592,05647
12210,13040,13140]

REFERENCES

Developmental References

RADDOSE-IV Operator's Manual

RADDOSE-IV Detailed Design Manual

RADDOSE-IV Verification & Validation Manual

CR-3 Radiological Emergency Response Plan (RERP)

EM-202, Duties of Emergency Coordinator

Manual of Protective Action Guides and Protective Actions for Nuclear incidents, EPA-400-
R-92-001 Environmental Protection Agency (October, 1991).

B&W Nuclear Technologies Document 77-1206359-00 (steam generator tube rupture offsite
doses calculated with CRAC2 computer code)

Nuclear Regulatory Commission Response Technical Manual.
Final Safety and Analysis Report.

PERSONNEL INDOCTRINATION

NOTE

A safety assessment was performed for this procedure. A determination was made that this procedure is
outside the scope of 10 CFR.50.59.

31

3.1.1

EM-204B

Definitions

Advection Step - ("time step" or "step") The entry of a set of meteorological and source
term data into RADDOSE-IV and performance of calculations.

Core Melt - deformation of fuel pellet configuration due to excessive core temperature
releasing large quantities of gaseous and particulate fission products.

Depletion - reduction of the concentration of the plume (i.e., deposition and dispersion).

Deposition - a means of puff depletion that deposits particulate radioactive material on the
ground.

Field - the space provided on the monitor for one value on the meteorological and source
term entry screens.
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3.2

3.21

3.2.2

3.3

3.3.1

3.3.2

3.3.3

3.34

3.3.5

3.3.6

EM-2048

Gas Gap Failure - degradation of the protective cladding around the fuel pellets due to
elevated core temperature releasing only gaseous activities contained in the space between
pellet and the cladding.

Sea breeze Effect - a wind circulation system produced when the land temperature is higher
than the ocean temperature causing a lower level wind direction from sea to land.

Sigma-Theta - The standard deviation of a set of wind range measurements. The Sigma-
Theta meter automatically calculates and displays the standard deviation of wind range for
the previous 15 minutes.

Stability Class - a lettering system from A to G to designate certain atmospheric conditions
which affect the dispersion of the plume. Class A indicates rapid dispersion and class G
indicates slow dispersion.

Responsibilities

The Emergency Coordinator (EC) is responsible for ensuring the Dose Assessment Team is
aware of plant development related to offside dose projections.

The Dose Assessment team is responsible for the implementation of this procedure.
Limits & Precautions

Protective Action Guideline doses from the Environmental Protection Agency are 1 REM
TEDE and 5 REM Thyroid at the site boundary (0.83 miles). EM-202 Enclosure 1 specifies
conditions in which site boundary dose or dose rate may require declaration of a Site Area
Emergency or General Emergency.

The RADDOSE-{V model has several switches (options) that may be set during program
startup which affect the method the model uses to calculate doses. The calculation switches
have been pre-set, but further details are available in the Operator's Manual, Section 2.3.1.

Detailed instructions, notes, and cautions are provided on various screens depending on
input and parameters.

Doses caiculated by RADDOSE-IV are approximately two times the doses calculated by the
NRC’s RASCAL model. To perform a reasonable comparison, inputs to both models must
match as closely as possible (i.e., isotopic distribution, Ci/sec, meteorological data, exposure
location, and exposure duration).
In a station blackout, the following instrumentation is available:

_ BM-A1, BM-A2 meters and detectors powered, but not pumps.
RM-Gs 1, 3,5,7,9, 11, 25, 26, 27, 28, 29, 30.
RM-Ls 2, 7.

Primary Meteorological Tower local readouts only
(at the tower).

Recorder AH-32-FIR Channel D indicates total Reactor Building stack flow and is the correct
flow to use when using RM-A1 as the

RADDOSE-|V release method. AH-294-FT measures Reactor Building purge flow rate only
and does not include make up flow.

Rev. 28 Page 4 of 42



4.0
41

411

41141

4.2

4.21

422
423

4.2.4

4.2.5

4.2.6

EM-204B

INSTRUCTIONS
Communications

Using the Dose Assessment Ringdown Telephone, ESTABLISH communications among the
TSC and EOF Dose Assessment Teams (DATs) and the Dose Assessment Communicator
in the Control Room monitoring radiological and meteorological data. [NOCS 00387]

LIFT the receiver of the Dose Assessment Ringdown telephone and the telephones at the
other facility (TSC or EOF) and Control Room automatically ring.

IF the Dose Assessment Ringdown telephone is inoperable,
THEN REFER TO Enclosure 2 for instruction on establishing a conference call on the
conventional telephone.

REQUEST the Dose Assessment Communicator in the Control Room SCAN the monitors
and provide all abnormal readings (especially effluent monitors).

Program Startup

IF the dose assessment computer fails,
THEN CONSIDER the following alternatives:

o OBTAIN dose projection data from the other facility (TSC or EOF) as appropriate.
o USE EM-204(A) as backup dose assessment.

o INSTALL RADDOSE-IV on another computer. REFER TO Enclosure 3 for program
installation instructions.

LOG ON to computer.
START RADDOSE-IV by double clicking on the RADDOSE-IV icon on the desktop.

ACKNOWLEDGE Current Switch Settings (options for decay and depletion calculations,
etc.).

From the Startup Menu, SELECT either:

o] Begin New Incident - This selection erases previously stored data and displays the
Accident Definition Screen.

or

o Continue Previous Incident - This selection recalls all entries and calculations for the
previous incident and allows continuation.

|F previous incident data has been stored on a diskette(s),
THEN REFER TO Enclosure 6 for loading instructions.
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4.3

4.31

4.3.2

4.3.3

4.3.4

4.3.4.1

4.3.4.2

4343

4.3.4.4

EM-204B

Data Input

OBTAIN Meteorological data and radiological data from the Control Room or by using the
plant computer. REFER TO Enclosure 4 for plant computer instructions. [NOCS 00387)

RECORD input data on Enclosure 5, Input Data Sheet for RADDOSE-IV if desirable.
Accident Scenario Definition Screen

ENTER the following information:

o Trip/decay start date

o Trip/decay start time

o Release date

o Release time

o Time step (normally 30 minute increments)
o Sea breeze effects (normally "ON")

o Operator's initials

Meteorological Data Input Screen

USE the following priority when collecting wind speed, wind direction and outside air
temperature:

1. 33 Primary Tower

2. 175 Primary Tower

3. 33 Alternate Tower (only source for Sigma-Theta, precipitation rate.

{E Sigma-Theta is not available,

THEN USE the wind range to establish the stability class.

REFER to Enclosure 7, Alternate Methods for Determining Meteorological Data.

IE Control Room instrumentation is used to obtain meteorological data,

THEN ENSURE that values for wind speed, average wind direction, and wind range are

determined using the average of the previous 15 minutes as displayed on the appropriate
recorder.

From the Main Menu, SELECT "Enter/Edit Meteorological Data."
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4.3.4.5

4346

ENTER the following data (if not available from the plant computer or the Control Room,
REFER TO Enclosure 7).

o] Wind speed (meters/second, 15-minute average)
o  Wind direction from (degrees, 15-minute average)
o Sigma-Theta or

o Stability class (entered directly, see Enclosure 7)

o]

Outside air temperature (degrees F)

(o]

Precipitation rate (inches/15 minutes)

IF there has not been any recorded rainfall,
THEN ENTER a "0" for "precipitation rate."

NOTE

This feature could be used to enter data for several steps at one time (e.g., from release start time to
present time).

4.3.4.7

4348

4.34.9

4.3.5

After all the meteorological data for the current step have been entered, ADD another step
by PRESSING the [Insert] key if desirable.

PRESS the Down Arrow key and the Up Arrow key to move between the steps.

After all the meteorologica! data have been entered, PRESS the [F9] key to accept and
continue.

Source Term Data Entry Screen

NOTE

Enclosure 1 provides reference source terms for dose assessment.

4.3.5.1

435.2

EM-204B

From the Main Menu, SELECT "Enter/Edit Source Term Data.”

DETERMINE the appropriate Accident Type and proceed to the indicated section.
4.3.5.3 - Loss of Coolant Accident (LOCAN, LOCAG, LOCAC)

4.3.5.4 - Fuel Handling Accident (FHA)

4.3.5.5 - Waste Gas Decay Tank Rupture (WGDTR)
4.3.5.6 - Steam Generator Tube Rupture (SGTRN, SGTRG, SGTRC)
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4.3.5.3

Loss of Coolant Accident:

NOTE

Offsite doses for LOCAN (no fuel damage) are not likely to exceed 1 REM TEDE or § REM Thyroid.

EM-204B

1. SELECT and ENTER the appropriate LOCA Accident Type based on the status of the
core (REFER TO Enclosure 8):

LOCAN - no fuel damage, normal RCS
LOCAG - gas gap failure
LOCAC - core melt

2. SELECT and ENTER one of the following Release Methods for Noble Gas (NG MTHD)
and lodine (| MTHD) based on the information available. REFER TO Enclosure 9 for
more information on Release Methods:

RMA1 -

RMA2 -

CONC -

EFFL -

DRECT -
DEFLT -
RATIO -

ENTER RM-A1 cpm (NG and/or i) and Reactor Building vent CFM from
recorder AH-32-FIR Channel D. Use for LOCA inside the Reactor
Building with a purge in progress.

ENTER RM-A2 cpm (NG and/or I) and Auxiliary Building vent CFM. Use
for LOCA inside the Auxiliary Building (e.g., Letdown leak, Spent Fuel
Cooling leak) or LOCA inside the Reactor Building with leak into the
Auxiliary Building (e.g., penetration failure).

ENTER uCi/cc (NG and/or 1) and release point CFM. Reactor Building
concentrations may be obtained from RM-A6, PASS, RM-A1 Mid or High
Range, grab samples, Enclosure 11 (RM-G29/30).

Auxiliary Building concentrations may be obtained from RM-A2 Mid or
High Range, RM-A3, RM-A4, RM-A7, RM-A8, PASS, grab samples.

USE the Radiation Monitor Sensitivity Curve Log to convert RM-A
readings to concentration.

ENTER isotopic uCi/cc (NG and ) and release point CFM. Obtain
isotopic concentrations from PASS, analysis of grab sample.

ENTER calculated Ci/sec (NG and/or I).
Program supplies default Ci/sec.

(For | only) Program calculates | Ci/sec based on NG Ci/sec. Use when
the lodine monitor is off-scale or unreliable (e.g., gas contamination).

3. GO TO Section 4.3.5.7.
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4354 Fuel Handling Accident:
1. ENTER FHA as the Accident Type.

2. SELECT and ENTER one of the following Release Methods for Noble Gas (NG MTHD)
and lodine (I MTHD) based on the information available. REFER TO Enclosure 9 for
more information on Release Methods.

RMA1 - ENTER RM-A1 cpm (NG and/or 1) and Reactor Building vent CFM from
recorder AH-32-FIR Channel D. Use for FHA inside the Reactor Building
with a purge in progress.

RMA2 - ENTER RM-A2 cpm (NG and/or I) and Auxiliary Building vent CFM. Use
for FHA in the Auxiliary Building.

CONC - ENTER pCifcc (NG and/or 1) and release point CFM. Reactor Building
concentrations may be obtained from RM-A6, PASS, RM-A1 Mid or High
Range, grab samples, Enclosure 11 (RM-G29/30).
Auxiliary Building concentrations may be obtained from RM-A2 Mid or
High Range, RM-A4, RM-A8, PASS, grab samples.

USE the Radiation Monitor Sensitivity Curve Log to convert RM-A
readings to concentration.

EFFL - ENTER isotopic uCifcc (NG and 1) and release point CFM. Obtain
isotopic concentrations from PASS, analysis of grab sample.

DRECT - ENTER calculated Ci/sec (NG and/or I).
DEFLT - Program supplies default Ci/sec.

3. GO TO Section 4.3.5.7.
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4.35.5 Waste Gas Decay Tank Rupture:

NOTE

Offsite doses for a WGDTR are not likely to exceed 1 REM TEDE or 5§ REM Thyroid.

1. ENTER WGDTR as the Accident Type.

2. SELECT and ENTER one of the following Release Methods for Noble Gas (NG MTHD)
and lodine (| MTHD) based on the information available. REFER TO Enclosure 9 for
more information on Release Methods:

RMA2 - ENTER RM-A2 cpm (NG and/or 1) and Auxiliary Building vent CFM.

CONC - ENTER pCifcc (NG and/or 1) and release point CFM Concentrations may
be obtained from RM-A2 Mid or High Range, RM-A8, RM-A11, PASS,
grab samples.

USE the Radiation Monitor Sensitivity Curve Log to convert RM-A
readings to concentration.

EFFL - ENTER isotopic uCi/cc (NG and I) and release point CFM. Obtain
isotopic concentrations from PASS, analysis of grab sample.

DRECT - ENTER calculated Ci/sec (NG and/or I).
DEFLT - Program supplies default Ci/sec.
3. GO TO Section 4.3.5.7.
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4356 Steam Generator Tube Rupture:

NOTE

Offsite doses for a SGTRN (no fuel damage) are not likely to exceed 1 REM TEDE or 5 REM Thyroid.

1. SELECT and ENTER the appropriate SGTR Accident Type based on the status of the
core (REFER TO Enclosure 8):

SGTRN - no fuel damage, normal RCS
SGTRG - gas gap failure
SGTRC - core melt

2. REFER TO Enclosure 10 for information on calculating source terms.
3. IE source term is derived from Enclosure 10,

THEN SELECT and ENTER one of the following Release Methods for Noble Gas (NG
MTHD) and lodine (| MTHD) based on the information available.

RMA2 - ENTER RM-A2 Noble Gas cpm and Auxiliary Building vent CFM. Use for
Noble Gas when the affected generator is not isolated.

DRECT - ENTER calculated Ci/sec (NG and/or 1) from Enclosure 10.

CONC - ENTER pCi/cc (NG and/or 1) and release point CFM. Concentrations
may be obtained from RM-A2 Mid or High Range, RM-A4, RM-A12, RM-
G25/28, PASS, and grab samples.

USE the Radiation Monitor Sensitivity Curve Log to convert radiation
monitor readings to concentration.

4. If source term information was derived independent of Enclosure 10, the following

Release Methods are also available. (REFER TO Enclosure 9 for more information on
Release Methods.)

CONC - ENTER pCi/cc (NG and/or |) and release point CFM. Concentrations
may be obtained from RM-A2 Mid or High Range, RM-A4, RM-A12, RM-
G25/28, PASS, and grab samples.

USE the Radiation Monitor Sensitivity Curve Log to convert radiation
monitor readings to concentration.

EFFL - ENTER isotopic uCifcc (NG and 1) and release point CFM. Obtain
isotopic concentrations from PASS, analysis of grab sample.

DEFLT - Program supplies default Ci/sec.
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43.5.7 IE multiple accidents or multiple release points for the same accident are to be entered,
THEN REFER TO Enclosure 12 for specific instructions.

4358 After all the source term data for the current step have been entered, ADD another step by
PRESSING the [Insert] key and FOLLOWING instructions beginning at Section 4.3.5.2, if
desirable.

4359 IE more steps are added,

THEN PRESS the [Tab] key to move forward or the [Shift][Tab] keys to move backward.
4.35.10 After all source term data have been entered, PRESS the [F9] key to accept and continue.
4.35.11 From the Main Menu, SELECT "Perform Calculations" (not required on first step).

4.35.12 REVIEW the plume map and dose rates displayed after the calculations are complete and
PRESS any key to continue.

4.3.5.13 To view or print results, SELECT "Output Menu" from the Main Menu.
4.3.5.14 To perform a forecast, REFER TO Section 4.4.5.
4.3.5.15 IF more steps have been entered,
AND it is desirable to complete all calculations before printing. THEN SELECT "Continue

with Calculations” from the Main Menu.

4.3.5.16 After the plume map for each step is displayed, CONTINUE to SELECT "Continue with
Calculations™ until all steps have been calculated.

4.3.5.17 From the Main Menu, SELECT "Output Menu."
4.4 Data Output

441 Dose Rates at User-entered Locations

NOTE

Plume centerline dose rates are automatically calculated at 0.83, 2, 5, and 10 miles. Dose rates can be
calculated at user-entered locations. Dose rates at user-enter locations will appear in the printed reports.

4411 SELECT "Display PLUME CENTERLINE Dose Rates" from the Output Menu.

4.41.2 ENTER the Ring Distance in miles (distance from the plant) and the Direction in degrees (or
"M" for plume centerline maximum).

4413 PRESS [F9] to calculate.

4414 REPEAT as necessary, PRESS [Esc] when finished.

4.42 Displayed Reports

4421 To display maps or the tabular results of dose, dose rates, and/or deposition calculations,
SELECT any of the "Display" options listed on the Output Menu.

443 Printed Reports

4.4.3.1 From the Output Menu, SELECT "Go to Report Menu.”
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NOTE

The Dose/Dose Rate Report, the Deposition Report, and the Complete Report contain detailed tabular
results of calculations. In most cases, the "Summary Report” will be sufficient.

4432 From the Report Menu, SELECT the "Summary Report" which includes the following:
o Header Page
o] 10 mile Map

o Maximum dose rates for 0.83, 2, 5, and 10 mile distances, dose rates at any user
selected points, and dose rates and accumulated doses at special receptors.

o  Aflag to consider Protective Action Recommendations (PARs), if needed.
4.43.3 REVIEW the following information on the Header Page:

o  Trip/decay start date and time

o] Release date and time

o] Projection number (step)

o List of program switches (e.g., source decay, etc.)

o  Meteorological data including mixing height

o  Source term data

o Release rates for Noble Gas, lodine, and particulates

o  Cumulative release data

o] Isotope % abundance

4434 After the printout is complete, SELECT "Output Menu" from the Report Options Menu.

NOTE

If data for one or more steps have been entered but not calculated, the program will automatically begin
the next step calculation and display the plume map as in Section 4.3.5.12. If no more data have been
entered, the cycle of data entry, calculation, and reporting starts again as in Section 4.3.4.

444 From the Output Menu, SELECT "Continue With Calculations."
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445 Performing a Forecast

NOTE

After at least one step has been calculated, the Forecast option is available. This option can be used to
project dose information and plume position two or more hours into the future based one set of
meteorological and source term inputs. Doses will be calculated for the Forecast period only.

4451 ENTER meteorological and source term inputs to be used for the forecast period as
described in Sections 4.3.4 and 4.3.5.
4452 From the Main Menu, SELECT "Performing a Forecast."
4453 ENTER the forecast period in multiples of two hours
(e.g., 2, 4, 6, 8 hours, etc.).
4454 PRESS the [F9] key to accept and continue.
NOTE

On the 10 mile EPZ map displayed after a forecast calculation, the dose units are mREM accumulated
during the forecast period NOT mR/hr. However, the printed report is in mR/hr.

4455 DISPLAY or PRINT the forecast results just as with a real-time (normal) step if needed.

446 Before performing the next step after the forecast, REVIEW the meteorological and source
term data and CORRECT as necessary as described in Sections 4.3.4 and 4.3.5.

4.4.7 Correcting and Recalculating a Step

44.71 COMPARE field measurements received from the Offsite Radiation Monitoring Team with
calculated values (i.e., Noble Gas/lodine ratios, doserates, dose, etc.) obtained from
RADDOSE-IV.

4.47.2 |IF calculated values seem inconsistent with field team data,

THEN REFER TO EM-219 section 4.5.

44.7.3 IE incorrect data are discovered for a previous step,
THEN REFER TO Enclosure 14 for correction/recalculation instructions.

4.5 Protective Actions Recommendation

451 IF dose .projections equal or exceed 1 REM TEDE or 5 REM Thyroid at the site boundary
%mhzlce)?l’FY the EC to CONSIDER public protective action recommendations.

4.6 Documentation

4.6.1 FORWARD All documentation created in the TSC to the Dose Assessment Coordinator for

review as time permits.

4.6.2 TRANSMIT the documentation to Records Management under EM-204(B).
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ENCLOSURE 1
REFERENCE SOURCE TERMS FOR DOSE ASSESSMENT [NOCS 40771])

As a reference for dose assessment calculations, the following source terms are an indication of
approximately 1 mR/hr DDE and 1 mR/hr Thyroid at the site boundary for LOCAN, FHA, WGDTR,

SGTRN (release through Auxiliary Building vent). For SGTRN through pressure relief valves, refer to
Enclosure 10, Page 3 of 3.

2.15E-1 Noble Gas Cifsec = 1 mR/hr DDE
1.50E-5 lodine Ci/sec = 1 mR/hr Thyroid

Met Data Assumptions:
Wind Speed = 1 m/sec

Wind Direction = 270°
Stability Class = E
Temperature = 80° F
Rain = 0 inches/15 min

RELEASES FROM THE AUXILIARY BUILDING

Assuming an Auxiliary Building Vent flow rate of 156,000 cfm, the following RM-A2 concentrations are
required to yield the above source terms:

Noble Gas nCi/cc = 2.92E-3*

lodine uCi/cc = 2.04E-7

lodine pCi accumulating in 30 minutes at 1 cfm = 1.73E-1
I-131 uCi accumulating in 30 minutes at 1 cfm = 5.69E-2"

RELEASES FROM THE REACTOR BUILDING

Assuming a Reactor Building Vent flow rate of 45,000 cfm, the following RM-A1 concentrations are
required to yield the above source terms:

Noble Gas uCi/cc = 1.01E-2*

lodine pCi/cc = 7.06E-7

lodine uCi accumulating in 30 minutes at 1 cfm = 6.00E-1
I-131 uCi accumulating in 30 minutes at 1 cfm = 1.97E-1*

Assuming a Reactor Building Design Basis Leakage flow rate of 6.1 cfm, the following Reactor Building
atmosphere concentrations are required to yield the above source terms:

Noble Gas pCi/cc = 7.50E+1
lodine uCi/cc = 5.21E-3

* Convert to cpm using the Radiation Monitor Sensitivity Curve Log.

EM-204B Rev. 28 Page 15 of 42



ENCLOSURE 2

CONFERENCE CALL INSTRUCTIONS

Communications should first be established between the Dose Assessment Communicator in the Control
Room (providing met and rad monitor information) and the TSC Dose Assessment Team (DAT). Once
the EOF DAT is established, it should be tied into the conference call as soon as possible. (A conference
call can be initiated by any of the parties using the appropriate phone numbers.)

Dose assessment phone extensions are posted at the Dose Assessment Ringdown Phones in the Control
Room, in the TSC, and EOF dose assessment rooms.

1. The Dose Assessment Communicator to the Control Room should establish communication with the
TSC DAT.

2. Hookflash * (receive a stutter dial tone), then dial the EOF DAT extension.
3. Hookflash, and receive the feature dial tone.
4. Dial access code 4 to establish the conference.

5. If the extension at the EOF cannot be reached, hookflash again and communication with the TSC
will be re-established.

*A hookflash is quickly depressing and releasing the connection button.
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EM-204B

ENCLOSURE 3
INSTALLING RADDOSE-IV

The program is contained on one 3 1/2" 1.4 MB diskette marked "FPC RADDOSE-IV,
Version 2.0" stored in TSC procedure cabinet with EM-204(B) or in the EOF Dose
Assessment Cabinet.

If Directory "RD4V2" already exists, go to 2.3.

Create a directory called "RD4V2" on drive C and make this the current directory. Type the
following lines in the DOS Command Prompt window:

C:

CD\

MDA\RD4V2

CD\RD4Vv2

If Directory "RD4V2" has just been created, go to 3.0.
If this directory already exists, delete all files by typing:
CD\RD4V2

DEL *.*

Y

Insert the RADDOSE-IV disk into drive A.

Run the installation program by typing "A:FPCINST.”
Prompts are provided for the type printer to be used.

When installation is complete, a prompt will confirm the model is correctly installed.

There are additional data files on disk that must be copied manually. Leave disk inserted
and type the following at the prompt:

COPY A:\DR\".*

To start the program, type "FPC" at the DOS prompt.
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ENCLOSURE 4
(Page 1 of 6)

DATA FROM THE PLANT COMPUTER [NOCS 40188]

This Enclosure contains four methods for obtaining data from the plant computer. Select the most
appropriate method. Not all methods may be available. Data can also be obtained directly from the
Control Room.

DYNAMIC DATA EXCHANGE SPREADSHEET - Live data from radiation monitors and meteorological
instruments displayed in an Excel spreadsheet.

1. Double-click on the PICS icon.

2. Access Control Client box :
a. In the “Choose a system” box, Select CR3 SPDS.
b. In the User Name box, type either tsc or eof.
¢. In the Password box, type either tsc or eof.

d. Click LogOn.

3. Minimize the PICS Access Control Client window.

4, In Windows NT Explorer, go to the c:\Pics\RtdbDde directory and double- click on RtdbDde.exe
file. When the hourglass disappears, go to the next step.

5. Start Excel.

6. Open the file c:\My Documents\Dde\RADMET .xls

7. Click Yes to update all linked information.

SPDS DISPLAYS - Live operational data, graphs, and selected radiation monitors.
1. Double-click on the PICS icon.

2. Access Control Client box :
a. In the “Choose a system” box, Select CR3 SPDS.
b. In the User Name box, type either tsc or eof.
¢. In the Password box, type either tsc or eof.

d. Click LogOn.
3. In the PICS Access Control Client window, double-click on the SPDS Display icon.
4, When the SPDS graphic screen is displayed, press the “A” key to display the Alpha pages. Page

7 of 8 displays RM-G29/30, RM-A6, RM-L1, RM-A1 low-range, RM-A2 low-range, RM-A12, RM-
Gs25-28, RM-L2, RM-L7, RM-G1, RM-A5.
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ENCLOSURE 4
(Page 2 of 6)

PICS ARCHIVE RETRIEVAL - Data from any point recorded in the PICS Real Time Database
downloaded per the user specifications of point selection, time selection, and time intervals.

1. Double-click on the PICS icon.

2. Access Control Client box :
a. In the “Choose a system” box, Select CR3 SPDS.
b. In the User Name box, type either tsc or eof.
¢. In the Password box, type either tsc or eof.

d. Click LogOn.
3. In the PICS Access Control Client window, double-click on the Retrieval icon.
4, In the PDRSrtrv box, select File, New Retrieval.
5. On the Simple Retrieval Query Form:

a. Enter start and stop times of desired data.

b. Select Fixed Width Text.

c. Enter file name and path for output file.

d. Enter Snapshot interval (time between data points).

e. Highlight point to read and click Select. Repeat as needed.
f. Add point EVI-1 to the point selection list.

g. Click Submit.
6. Start Excel.
7. Open the output file from 5.c above.
8. In the Text Import Wizard box:

a. Select Fixed Width.

b. Click Finish.
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ENCLOSURE 4
(Page 3 of 6)

REDAS USE FOR DOSE ASSESSMENT

L LOGGING ON THE NETWORK

Dose assessment team members log on per instructions on the monitor.

. REDAS ACCESS & INITIAL SET-UP

1.

From the Desktop menu, double click on the REDAS icon.
REDAS Network Accessor box is displayed, click on OK.
Select Request, then Request Group.

Verify that Standard Group, Sort By Name, and LOTUS(PRN) File Format have been
selected.

Specify Start & End Dates & Times. To change parameters, click on the box, then enter
datesftimes. Specify at least one hour.

. SELECTING REDAS GROUPS & DOWNLOADING

The order in which groups are selected is not important, however, all four dose assessment groups
must be downloaded before importing the data into the Lotus spread sheet.

EM-204B

Group Names:

AA_ENG Engineering Instruments
AA_MET Meteorological Instruments
AA_RADAL Air and Liquid Radiation Monitors

AA_RADG General Area Radiation Monitors
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

EM-204B

ENCLOSURE 4
(Page 4 of 6)
Click on AA_ENG.
Verify Frequency is 15 minutes and Average box is checked.

Click on OK. All download parameters will be displayed in a "Group Confirmation” window.
If data are correct, click on Yes. Otherwise, click on No to return to previous screen.

Downloading will start, and should take less than 1 minute. While downloading is taking
place, the "Data Request Status” window will be active.

When downloading is complete, the "REDAS-NIS" window will be displayed.

Click on OK in the "REDAS-NIS" screen.

Select Request, then Request Group.

Click on AA_MET.

Verify Frequency is 15 minutes and Average box is checked.

Click on OK to accept download settings.

Verify settings in "Group Confirmation" window. Click on Yes to accept & begin download.
When downloading is complete, the "REDAS-NIS" window will be displayed.

Click on OK in the "REDAS-NIS" screen.

Select Request, then Request Group.

Click on AA-RADAL.

Verify Frequency is 15 minutes and Average box is checked.

Click on OK to accept download settings.

Verify settings in "Group Confirmation” window. Click on Yes to accept & begin download.
When downloading is complete, the "REDAS-NIS" window will be displayed.

Click on OK in the "REDAS-NIS" screen.

Select Request, then Request Group.

Click on AA_RADG.

Verify Frequency is 15 minutes and Average box is checked.

Click on OK to accept downioad settings.

Verify settings in "Group Confirmation* window. Click on Yes to accept & begin download.
When downloading is complete, the "REDAS-NIS* window will be displayed.

Click on OK in the "REDAS-NIS" screen.
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ENCLOSURE 4
(Page 5 of 6)

IV USING LOTUS TO IMPORT REDAS DATA

The AA_DOSE.WK3 spreadsheet used for dose assessment contains three pages. Page 1 is
reserved for documenting all macros; Page 2 is reserved for importation of downloaded data; Page 3
is used for tables (created by the Table macros).

1.

2.

Start Lotus 3.1.

Press the [/] key.

Select File, then Retrieve.

Select spreadsheet AA_DOSE.WKa3.

The Dose Assessment Main Menu choices will be listed horizontally at the top of the screen:
IMPORT CLEAR Save_File RAD-Data MET-Data ENG-Data Quit

Select IMPORT option to import the four .pm files.

Select: RAD-Data, MET-Data, or ENG-data

This will display a list of options:

VIEW-GRAPHS PRINT-GRAPHS VIEW-TABLES PRINT-TABLES Quit

After one of these options is selected, a list of the graph or table macros is given.

Quit will bring up the main menu.

The File_Save option is used to save the spreadsheet after data have been imported. DO
NOT SAVE THE SPREADSHEET AS AA_DOSE.WKa3.

This will erase the original spreadsheet. The recommended names are DATA1.WK3,
DATA2.WKa3, etc.

NOTE

Esc from the Dose Assessment Main Menu will end the dose assessment macro. To return to the Dose
Assessment Main Menu, press [Af][F3], then [End], ensure \O is selected, then press [Enter].

V  SWITCHING BETWEEN LOTUS AND REDAS

1.

2.

To switch from Lotus without closing the Lotus spreadsheet press [Alt][Tab). If the REDAS
window is not visible, press [Alf][Tab] until it appears.

To switch from REDAS, double click on the LOTUS icon at the bottom of the screen.

VI USING EXCEL TO IMPORT REDAS DATA

1.
2.

EM-204B

Start Excael.

Open the output file desired (normally c:\T123\Aa_eng.pm, Aa_met.prn, Aa_radal.pm,
Aa_radg.pm).
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Text Import Wizard Step 1 of 3;
In the Original Data Type, select Delimited then click Next.

Text Import Wizard Step 2 of 3:
In the Delimiters, select Comma then click Next.

Text Import Wizard Step 3 of 3:

In the Column data format, select General then click Finish.

Rev. 28

ENCLOSURE 4

(Page 6 of 6)
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DATE/TIME OF TRIP:

METEOROLOGICAL INPUT SHEET FOR RADDOSE-IV

DATE/TIME OF RELEASE:

Sources listed by priority

1. 330 Primary Tower
2. 1750 Primary Tower
3. 330 Alternate Tower

{

- _NCLOSURE 5
(Page 1 of 2)

4. Other
METEOROLOGICAL DATA _
~ WINDSPEED | WIND | fv§,',9ﬁ"g,,;h§=_ ] staBiry |  AMBIENT | RAIN | SOUR
METERS/SECON DIRECTION phshd CLASS | TEMPERATURE | INCHES | CE
P | DEGREES |  WINDRANGE o0 | DEQARESE oo A8
e i Ea . DEGREES i B, e _;1,_"\;;;’1’;‘
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£NCLOSURE 5

(Page 2 of 2)
RADIOLOGICAL DATA SHEET FOR RADDOSE-IV
ACCIDENT TYPES RELEASE METHODS

LOCAN - Loss of Coolant Accident, Normal RCS RMA1 - RM-A1 Monitor (cpm)

LOCAG - Loss of Coolant Accident, Gas Gap Failure RMA2 - RM-A2 Monitor (cpm)

LOCAC - Loss of Coolant Accident, Core Melt CONC - Concentration/Flowrate (pCi/cc)

FHA - Fuel Handling Accident EFFL - Effluent Isotope Inventory (uCi/cc)

SGTRN - Steam Generator Tube Rupture, Normal RCS DRECT - Direct Input (Ci/sec)

SGTRG - Steam Generator Tube Rupture, Gas Gap Failure DEFLT - Default Release Rate (Ci/sec)

SGTRC - Steam Generator Tube Rupture, Core Melt RATIO - lodine based on Noble Gas

WGDTR - Waste Gas Decay Tank Rupture

SOURCE TERM DATA
ADVECTI DATE DATA TL;\CCIDEN SCFM NOBLE GAS *GAS IODINE IODINE - IODINE {ODINE
ON STEP TIME TTYPE GAS MONITO pcClce METHOD MONITOR uCllce pCl
METHOD | RCPM or - CPM or
Cl/sec* Cl/sec*

EM-204B

* If the Method is DRECT or DEFLT, enter Ci/sec in the Gas pCi/cc and/or the lodine pCi/cc columns and mark the values with an *.

Rev. 28
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EM-204B

ENCLOSURE 6
COPYING RADDOSE-IV DATA FILES
To copy an incident from the hard disk to formatted floppy diskettes, select "SAVE DATA TO
DISK" from the startup menu. This may require several diskettes.
Insert a diskette in drive A when prompted. Label each diskette with the files it contains
(e.g., MET and Source Data), so the files can be restored correctly to the hard disk later.

Any files on the diskette will be overwritten.

To copy an incident from diskettes to the hard disk, type "RETRIEVE" from the C:\RD4V2\>
prompt.

insert the diskettes into drive A when prompted. Any files on the hard disk with the same
name will be overwritten,
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ENCLOSURE 7
ALTERNATE METHODS FOR DETERMINING

METEOROLOGICAL DATA
1. Wind direction, wind speed, and wind range can be estimated by observing cooling tower vapor,
flags, fossil stack smoke, etc.
2. Stability class can be estimated using wind range if a wind direction recorder is available. Wind

range is the difference (in degrees) between the highest and lowest wind direction tracing on the
recorder for a 15 minute period. Use this difference and the following table to determine stability
class. DO NOT ENTER WIND RANGE INTO THE SIGMA-THETA FIELD.

WIND RANGE DEGREES STABILITY CLASS
0135 A (disperses rapidly)
134 to 105 B
104 to 75 C
74 t0 45 D
44 to 23 E
221013 F
<12 G (disperses slowly)
3. Enter the stability class into the CLS field of the Meteorological Data Input screen
4, Wind direction is determined by estimating the average value of the tracing for a 15 minute period.
5. Meteorological data may also be obtained from the following, however, non-local backup sources

may not be representative.

Primary Backup - FAA Flight Service Station in Gainesville, FL.
Secondary Backup - Tampa Weather Service in Ruskin, FL.

See EM-206, Emergency Plan Roster and Notification, Enclosure 4.
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ENCLOSURE 8
(Page 1 of 4)

SELECTION OF ACCIDENT TYPE

This enclosure lists four methods of selecting accident type based on the level of core damage. Each

method has advantages and disadvantages. Use the most appropriate method (or combination) to predict
the level of core damage.

Based on RM-G29 and RM-G30 readings: Page 1 of 4
Based on Xe-133 Percentage: Page 2 of 4
Based on lodine and Noble Gas ratio: Page 3 of 4
Based on RCS pressure and temperature: Page 4 of 4

BASED ON RM-G29 AND RM-G30:

This method can be performed quickly but requires a breach of the Reactor Coolant System and that the
Reactor Building atmosphere be thoroughly mixed (which may take several hours).

Obtain RM-G29 and RM-G30 readings. Ignore spikes and estimate the sustained monitor reading.
Use this value with the following data to determine accident type.

RM-G29/30 R/HR ACCIDENT TYPE
<100 LOCAN
100 - 25000 WITH RB SPRAY LOCAG
100 - 75000 WITHOUT RB SPRAY LOCAG
>25000 WITH RB SPRAY LOCAC
>75000 WITHOUT RB SPRAY LOCAC
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ENCLOSRE 8
(Page 2 of 4)

SELECTION OF ACCIDENT TYPE
BASED ON Xe-133 PERCENTAGE

This method requires a sample and analysis and cannot be quickly obtained.

The percent estimate is based on information in Section 14 of the FSAR and the NRC Response Technical
Manual.

LOCAN: Xe-133 approximately 90% of total noble gases.

LOCAG, LOCAC: Xe-133 approximately 30% of total noble gases.
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ENCLOSURE 8
(Page 3 of 4)

SELECTION OF ACCIDENT TYPE

~ BASED ON IODINE AND NOBLE GAS RATIOS:

The tables below list iodine and noble gas ratios that may be used to develop source terms when isotopic
distribution data are not available. Sampling and analysis may be required so this method may not be quickly
available. Ratio estimates are based on information in Section 14.0 of the FSAR and the NRC Response
Technical Manual.

NG/ I/NG
LOCAN 241 4.14E-03
FHA 146 6.83E-03
WGDT 2000 5E-04
SGTRN 4320 2.31E-04

The following table lists ratios for LOCAG and LOCAC with RB Spray ON and RB Spray OFF. However,
distinguishing between LOCAG and LOCAC using iodine and noble gas ratios will be difficult.

RB SPRAY ON RB SPRAY OFF
NG/l /NG NG/ I'ING
LOCAG 24 0.04 0.97 1.03
LOCAC 36 0.03 1.45 0.69
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ENCLOSURE 8
(Page 4 of 4)

SELECTION OF ACCIDENT TYPE

. BASED ON RCS PRESSURE AND TEMPERATURE.

This method can be performed quickly but will not indicate mechanically-induced core damage. The
intersection of pressure from the Y axis and temperature from the X axis is the level of core damage.
(Regions are from the Inadequate Core Cooling procedure used by Operations.)

Regions 1 and 2 indicate no fuel damage (normal RCS activity).
Region 3 indicates possible gas gap failure.
Severe Accident Region indicates possible core melt.
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ENCLOSURE 9

NOBLE GAS AND IODINE
METHODS DESCRIPTIONS

1. RM-A1 or RM-A2 - Effluent monitor cpm/Flowrate

The user must enter a specific RM-A1 monitor reading in cpm and a flow rate in SCFM in the Reactor
Building vent or a specific RM-A2 monitor reading in cpm and a flow rate in SCFM in the Auxiliary
Building vent. The release rate in Ci/sec is then calculated and displayed on the screen. It may be used
for Noble Gas and/or lodine. If the iodine filter has not been changed, the filter uCi for the previous step
is subtracted from the current value. On the first step, the model assumes previous filter uCi is zero.

2. CONC - Concentration/Flowrate

The user must enter nCi/cc from a grab sample or an estimated uCi/cc and a flowrate measurement or
estimate (in SCFM) at the release point. It may be used for Noble Gas and/or lodine. If this method is
used for lodine, the program asks if the concentration is I-131 only. If I-131 only, the program adds other

lodine isotopes in appropriate proportions. The release rate in Ci/sec is then calculated and displayed on
the screen.

3. EFFL - Effluent Isotope Entry

The Isotope Screen is displayed and the user must enter isotopic concentrations in uCi/cc from a grab
sample or from the Post Accident Sampling System. Press the [Enter] key to input the concentration and
to move to the next isotope. At least one noble gas and one iodine isotope must be entered. The
release rate in Ci/sec is then calculated and displayed on the screen. Once a distribution has been
entered, the program will retain it until a new distribution is entered or until the accident type is re-
entered.

4. DRECT - Direct Input
The user must enter a calculated release rate in Ci/sec for Noble Gas and/or lodine.

5. DEFLT - Default
The program enters the default value in Ci/sec for a particular accident type. It may be used for Noble
Gas and/or lodine. Default values should be used only as a last resort to calculate an upper limit dose

rate. Protective Action Recommendations should not be based on a default calculation.

6. RATIO - Ratio of Noble Gas to lodine (LOCA ONLY)

NOTE
This method is available for lodine only with a LOCA accident type. For lodine ratios in other
accident types, see Enclosure 13.

For lodine only: The program calculates and enters the lodine release rate in Ci/sec based on the Noble
Gas to lodine release rate ratio from the previous step. If RATIO is selected in the first step, default
ratios are used. If an accident type change occurs between the steps, a correction factor is applied.
Refer to Enclosure 13 for more information.

EM-204B Rev. 28 Page 32 of 42



ENCLOSURE 10
(Page 1 of 3)

STEAM GENERATOR TUBE RUPTURE EVALUATION

Instructions: Determine whether the leaking OTSG is steaming to the condenser, steaming to the atmosphere, or
isolated. Then refer to the appropriate section below and on the next page to develop source terms.

Background Information: Emergency Operating Procedures direct operators to continue to use both steam
generators for RCS cooling until mode 5 is reached uniess specific parameters are exceeded. These parameters are
part of the Tube Rupture Alternate Control Criteria (TRACC) and involve RCS activity, BWST level, and OTSG level. If
the condenser is available (vacuum established), steam will be directed there. Noble gases will be discharged from the
condenser through the Auxiliary Building Ventilation and RM-A2. |f the condenser is not available, steam will be
discharged through the Atmospheric Dump Valves. Periodic steam releases through the Main Steam Safety Vaives
may occur immediately after a reactor trip.

. LEAKING OTSG STEAMING TO THE CONDENSER

As long as condenser vacuum is established, Noble Gas releases from intermittent pressure reliets to the atmosphere

from the

MSSVs/ADVs are not significant as at least 90% will be released through the condenser and Auxiliary Building

Vent (RM-A2). lodines and particulates will probably not be released through the condenser and Auxiliary Building
Vent, but will be retained in the condenser and condensate demineralizers and released only when MSSVs/ADVs are

open.

NOBLE GAS:

o Use RMA2 Release Method for RM-A2 low-range or CONC Release Method for mid or high-range.

o] Enter RM-A2 low-range monitor cpm or mid or high-range pCi/cc and the Auxiliary Building Vent CFM.

IODINE:

o If there are lodine channel indications, use RMA2 Release Method.

(o] Enter RM-A2 lodine channel cpm and the Auxiliary Building Vent CFM.

o if the lodine channel is off-scale, use the I/NG ratio in Enclosure 8 to calculate Ci/sec using the following
equation and enter using the DRECT Release Method.

o Ci/sec = (NG Ci/sec) (I/NG ratio)

o] If there are intermittent pressure reliefs to the atmosphere, use the foliowing equation. The release rate is 10%
of the primary-to-secondary Ci/sec tor the duration the MSSVs/ADVs are open. (See information about
computer points in section Ill on next page.) Curies from a short release are averaged over a 30-minute time
step. For example, 1 Ci/sec for 30 seconds converts to 30 Ci over 30 minutes or 0.017 Ci/sec.

o Cifsec = (___pCi/cc Total | in RCS) (___gpm P—S Leak Rate) (___minutes MSSVs/ADVs open) (2.1E-9)

Il. LEAKING OTSG STEAMING TO THE ATMOSPHERE CONTINUOUSLY

NOBLE GAS:
o Use DRECT Release Method.
o Ci/sec = (____pCifec NG in RCS) (____gpm P—S Leak Rate) (6.3E-7)
o In the above equation, the release rate equals the primary-to-secondary Ci/sec.
10DINE:
o Use DRECT Release Method.
o Ci/sec = (___pCi/cc Total | in RCS) (___gpm P—S Leak Rate) (6.3E-7)
o} In the above equation, the release rate equals the primary-to-secondary Ci/sec.
CONTINUED ON NEXT PAGE.
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ENCLOSURE 10
{Page 2 of 3)

STEAM GENERATOR TUBE RUPTURE EVALUATION
n. LEAKING OTSG WAS STEAMING TO THE ATMOSPHERE BUT IS NOW ISOLATED

Use these equations if dose projections begin after the release was terminated (e.g., MSSVs open briefly after reactor
trip or stuck open, but now repaired). Computer points W354, W355, RECL114, RECL115 track ADVs percent open.
Downloading intervals of 1 minute or less over the period of the time step may be useful in determining minutes that the
ADVs are open in the equations below.

NOBLE GAS:

o Use DRECT Release Method.

o] Cifsec = (___pCi/cc NG in RCS) (__gpm P—>S Leak Rate) (___minutes MSSVs/ADVs open) (2.1E-8)
o In the above equation, the release rate equals the primary-to-secondary Ci/sec for the duration the

MSSVs/ADVs are open. Curies released are averaged over a 30 minute time step. For example, 30 Ci over 30
minutes converts to 0.017 Ci/sec.

1ODINE:

o Use DRECT Release Method.

o Cisec = (___uCilcc Total | in RCS) (__gpm P—S Leak Rate) (___minutes MSSVs/ADVs open) (2.1E-8)
o In the above equation, the release rate equals the primary-to-secondary Ci/sec for the duration the

MSSVs/ADVs are open. Curies released are averaged over a 30 minute time step. For example, 30 Ci over 30
minutes converts to 0.017 Ci/sec.

ADDITIONAL INFORMATION

(o] All constants below include a factor of 0.01 which reduces the effective source term to account for additional plume
dispersion due to heat energy and release velocity. This factor was determined after comparing RADDOSE-IV output to
calculations published in 1992 by B&W Nuclear Technologies. To determine the actual total curies released, it will be
necessary to multiply the cumulative curies on the RADDOSE-IV header page by 100.

o] RM-G26 and RM-G27 are N-16 monitors calibrated to read in gallons per day at 100% power.

o] It isé 'a:.;s;med that all noble gas activity leaking into the OTSG will be released via the AB stack (RM-A2), MSSVs/ADVs,
or 2.

o If core integrity is maintained, activity is based on the most recent RCS activity. RM-L1 may be used to scale this value
as transients cause spikes in RCS activity.

o] 1gpm=63cc/s

o} Maximum Leak Rate = 400 gpm (for one tube)

o) Default Flow Rate through stuck open MSSV/ADYV = 5900 cfm

DERIVATION OF CONSTANTS USED IN THE SOURCE TERM EQUATIONS

1Ci 3780 cc 1 min Gi 3780 cc
6.3E-7 = X X x 0.01 2.1E-9 = x + 1800 sec x 10% x 0.01

1E64Ci 1 Gal 60 sec 1E6,Ci 1 Gal

1Gi 3780 cc
2.1E-8 = X + 1800 sec x 0.01
1E6uCi 1 Gal

Performed by: Verified by:
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ENCLOSURE 10
(Page 3 of 3)
REFERENCE DOSE RATES FOR A STEAM GENERATOR TUBE RUPTURE [NOCS 40771]
The following dose rates should be used as reference points. Projected dose rates for an actual SGTRN (no fuel
damage) released through a stuck open MSSV/ADV should be similar assuming the other release conditions are
similar. Offsite doses for a SGTRN should not exceed 1 REM TEDE or § REM Thyroid.
DOSE RATES AT 0.83 MILES
0 mR/r - DDE

4.2 mR/hr - Thyroid (CDE):

0.2 mR/hr - TEDE
RELEASE CONDITIONS
Reactor Coolant Activity (Normal)

1.0 pCi/mi Total NG

1.0 pCiyml Total lodines
100 GPM primary-to-secondary leak rate
Leaking OTSG isolated
Noble Gas Ci/sec = 6.3E-5 *
lodine Ci/sec = 6.3E-6 "
30 minute release through stuck open pressure relief valve.
Meteorological Conditions:

Wind Speed - 1 m/s (2.2 mph)

Stability Class - E (stable)

Rain - 0 inches/15 minutes

Temperature - 80°F

Wind Direction - 270° (from due West)

* Source Terms derived using equations in Section |l of this Enclosure.
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ENCLOSURE 11

SOURCE TERM DETERMINATION FOR
LOCA IN CONTAINMENT

Basing dose estimates on unconfirmed Design Basis Leakage Is not recommended. If Containment Building
pressure and radiation levels are elevated, field measurements should easily confirm a significant release.

ggnsider monitoring the Intermediate Building roof vent, personnel and equipment hatches and downwind
rm areas.

1.  Obtain RM-G29 and RM-G30 readings. Ignore spikes and estimate the sustained monitor readinP. Use this
value with the following data to determine accident type (refer to Enclosure 8 for other methods of determining
accident type).

RM-G29 & RM-G30 Reading (R/hr) Accident Type

<100 LOCAN
100 - 75,000 (without RB Spray)

LOCAG
100 - 25,000 (with RB Spray)
> 75,000 (without RB Spray)

LOCAC
> 25,000 (with RB Spray)

2. Determine the RB atmosphere concentration of lodine or Noble Gas with the following relationship:

uCifcc = (RG-29 & 30 reading in R/hr) / Factor
where "Factor” is taken from the following table.
LOCAN LOCAG LOCAC
w/o Spray | w/Spray | w/o Spray | w/Spray | w/o Spray w/ Spray
Noble Gas Factor 3 1 190 60 180 60
lodine Factor 720 5700 180 1400 270 2100
3. Determine the flow rate using step 3a or 3b below.
a. lcf:g;‘ﬁ hole size and containment pressure are known, use the following formula to calculate flow rate in
CFM = 145 * VPSIG * HOLE SIZE (in square inches)
b. If Design Basis Leakage is indicated, select the flowrate based on RB pressure from the following table:
PSIG 5 10 15 20 25 30 35 40 45 50
CFM 19 |27 3.3 3.9 43 |47 |51 5.4 5.8 6.1

4. Input the nCi/cc from step 2 above and the flow rate from step 3a or
step 3b into RADDOSE-IV using the CONC Release Method.

Performed by:

Verified by:
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ENCLOSURE 12

INSTRUCTIONS FOR ENTERING MULTIPLE
ACCIDENTS AND RELEASE POINTS

Source terms from three different release points (from one or more accidents) may be entered in each step. Multiple
release points could be associated with the same accident (e.g., from RM-A2 and safety relief valves during SGTR) or
multiple accidents could cause releases from different points (e.g., LOCA from Containment and WGDTR from RM-A2).
1.0 Entering Multiple Accidents

1.1 After all source term data on line 1 of the current step have been entered, press the down arrow key to move to line 2.
1.2 Press [F2] to access the Accident Menu.

1.3 Select another accident and press [ENTER].

1.4 Enter all source term data for the new accident.

1.5 If a release terminates, enter "NONE" in the Accident Type field.

1.6 Up to three different accidents may be entered in the current step. When all data are correct, press [F9].

2.0 Entering Multiple Release Points for the Same Accident

2.1 After all source term data on line 1 of the current step have been entered, press the down arrow key to move to line 2.
1.2 Press [F2] to access the Accident Menu.

2.3 To enter another release point, select the same accident type again and press [ENTER].

2.4 Enter all source term data for the new release point.

2.5 If a release terminates, enter “NONE" in the Accident Type field.

2.6 Up to three separate release points may be entered in the current step. When all data are correct, press [F9}.
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ENCLOSURE 13

IODINE RATIO METHOD

This technique may be used to determine the total release rate of lodines when the effluent monitor is off scale. (RADDOSE-IV

can perform these calculations automatically using the Ratio Release Method discussed in Enclosure 9). Field team ratio may
also be used.

The ratio approach which follows derives the current lodine release rate from the previous step’s lodine to Noble Gas ratio and

the current noble gas release rate. An additional factor (ATratio) is applied when the accident type changes from the previous
step.

Accident Type Unchanged From Previous Step

Todine Ci/sec = (NG Ci/SeQcurrent X [I°d"‘e Ci/sec

NG Ci/sec ]previous

Accident Type Changed From Previous Step

Iodine Ci/sec = (NG Ci/SeC)cyrrent X [Iod1 ne ,C1/ sec] x (ATratio)
NG Ci/sec previous
ATratio ATratio
Accident Type Change RB Spray On RB Spray Off
LOCA Normal to Gas Gap 10 250
LOCA Normal to Core Melt 7 167
Gas Gap to Core Melt 0.67 0.67

Use the DRECT method to enter Ci/sec into RADDOSE-IV.

Performed by: Verified by:
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ENCLOSURE 14

INSTRUCTIONS FOR CORRECTING AND
RECALCULATING A TIME STEP

To correct an error in a previous time step, it is necessary to return to both the meteorological data screen and the
source term data screen. To recalculate the time step, perform the following:

1. From the Main Menu, select "Enter Meteorological Data,” even if all data are correct.

2. If all meteorological data are correct, press [F9]. Go to 6 below.

3. Use the Up Arrow Key to return to the incorrect time step.

4. Use the Right and Left Arrow Keys to return to the incorrect data.

5. Re-enter the data, press [F9].

6. From the Main Menu, select "Enter Source Term Data,” even if all source term data are correct.

7. If all source term data are correct, press [F9]. Go to number 11 below.

8. Use the [Shift][Tab] keys to return to the incorrect time step.

9. Use the Right and Left Arrow Keys and/or the Up and Down Arrow Keys to return to the incorrect data.
(Use the Up and down Arrow Keys to access multiple accidents within the time step.)

10. Re-enter the data and press [F9].

11. RADDOSE-IV may have added a new time step to both the meteorological and source term data

screens by copying the data from the last calculated time step. Ensure this new data are correct then
press [F9]. If the data for the new time step are not available yet, it can be corrected when obtained.

12. From the Main Menu, select "Perform Calculations." The program will now recalculate the incorrect time
step and display the plume map.

13. It is necessary to recalculate all time steps after the error. Reprint reports as necessary and continue to
select "Perform Calculations” or "Continue with calculations” until program returns to the current time
step.
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PROCEDURE DEVELOPMENT AND REVISION RECORD

" Procedure: EM0204B New Rev: 28 PRR#: 19925
Title: OFF-SITE DOSE ASSESSMENT DURING RADIOLOGICAL EMERGENCIES (USER INSTRUCTIONS FOR RADDOSE-V)
MINOR CHANGES

if Minor Changes are included, check the applicable box(es) and provide a list of affected steps.
The following corrections are incorporated throughout:

_ Sentence Structure __Redundant words or phrases

. Punctuation _Abbreviations

__Capitalization __Obviously incorrect units of measure

_  Spelling _Inadvertently omitted symbols (#, %, etc.)

Organizational Changes: position titles,
department names, or telephone numbers

Obvious step numbering discrepancies
Format

The following corrections are incorporated In the step(s) indicated: "Throughout" Is used in lieu of Step# ifa
specific change affects a large number of steps.

Correcting equipment nomenclature that does not agree
with field labels or balance of procedure

Changing Information that is obviously incorrect and
referenced correctly elsewhere

Misplaced decimals that are neither setpoint values nor
tolerances

Reference to a procedure when an approved procedure
has taken the place of another procedure

Fixing branching points when it is clear the branching
steps were originally intended but were overiooked or
incorrectly stated due to step number changes

Adding clarlfying information such as NOTES and CAUTIONS

Adding words to clarify steps, NOTES, or CAUTIONS which
clearly do not change the methodology or intent of the
steps
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PROCEDURE DEVELOPMENT AND REVISION RECORD

' Procedure: EM0204B NewRev: 28 PRR#: 19925
Title: OFF-SITE DOSE ASSESSMENT DURING RADIOLOGICAL EMERGENCIES (USER INSTRUCTIONS FOR RADDOSE-IV)
NON-INTENT CHANGES

Changes are incorporated for the reasons provided. “Throughout” is used in lieu of Step # if a specific change affects
a large number of steps. For new or cancelled procedures the reason is provided.

411, 4111 These steps assumed the TSC team would initiate dose assessment activities. Reworded
to make appropriate for either the TSC or EOF team to initiate communications.

421 Reworded contingencies for computer failure to allow dose projection data to
originate in either facility regardiess of which team has primary responsibility at
the time.

4471,4472 Added two new steps for a comparison of dose projection data to field team data and a
reference to EM-219 for situations where dose projections seem inconsistent with
field team data (PC#00-2908 CA1).

Enclosure 4 Fixed typo in first paragraph. Added RM-L1 to list of monitors available on SPDS
Alpha pages.

Enclosure 4 Added a missing step in the instructions for opening the Dynamic Data Exchange Excel
spreadsheet. Also corrected capitalization in the folder and file names and added
the folder My Documents to the location due to the Desktop Standardization project.

Enclosure 4 Added an instruction to include computer point EVI-1 when downloading computer points
with the PICS Archive Retrieval.
Enclosure 4 Added instructions for importing REDAS data into an Excel spreadsheet.
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“closure 10 Revised a large part of the instructions for steam generator tube rupture evaluation
per recommendations from an Accident Assessment Team Coordinator. Release options
are now steaming to the condenser, steaming to the atmosphere, and previous steaming
to the atmosphere. Also added background information on tube rupture coping strategy

in the EOPs.
Throughout Used Progress Energy Nuclear Generation Group procedure format.
43.4.5 gl:;i;‘y that wind speed and wind direction should be 15-minute averages (PC#00-2890
Page 2 Noted that Enclosures 11 and 13 are Optional Records Non-Quality.
nclosures 10, 11, 13 Added Performed by and Verified by signoffs.
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1.0

PURPOSE

Provides actions to be taken by personnel in response to a radiological or non-radiological
medical emergency.

Implement this procedure for medical emergencies within the Protected Area, and other
medical emergencies outside the Protected Area where the Superintendent Shift Operations
determines it appropriate, such as when the EMT-B is dispatched, or the Control Room
requests an ambulance.

Minor injuries do not warrant the implementation of this procedure. Non-contaminated
individuals with minor injuries are treated in the individual shops using first aid kits or are
directed to Allen Ridge Medical Center or Seven Rivers Community Hospital for treatment.
DEVELOPMENTAL REFERENCES

10 CFR 50.47 Emergency Plans

10 CFR 50, Appendix E, Emergency Planning and Preparedness for Production and
Utilization Facilities

Al-801, Utilization of Contract Security Emergency Medical Technicians (EMT)
HPP-104, Personnel Monitoring and Decontamination

NUREG-0654, Criteria for Preparation and Evaluation of Radiological Emergency Response
Plans and Preparedness in Support of Nuclear Power Plants

Radiological Emergency Response Plan
RSP-600, ALARA Program
PERSONNEL INDOCTRINATION

Definitions

NOTE

A Safety Assessment was performed for this procedure. A determination was made that this procedure
is outside the scope of 10CFR50.59.

3.1.1

3.1.3

EM-213

Emergency Medical Technician - Basic (EMT-B) - An individual trained in basic medical
procedures and certified by the Department of Health to perform these procedures in
emergency situations. An EMT- B is the senior medical person of a medical emergency until
arrival of advanced life support personnel.

Emergency Response Coordinator (ERC) — Individuals from Crystal River Site Support
specially trained and equipped to handle emergencies such as high angle rescue, medical
emergencies, burns, crushing injuries and rescues that require heavy lifting.

Medical Emergency — An incident or condition where personnel injury occurred and

requires immediate medical attention. Medical attention is standard first aid or advanced
medical care.
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3.2 Responsibilities

3.2.1 Individual responsibilities when discovering an injured/ill person(s) are implemented in
Section 4.1.

3.2.2 The EMT-B provides the primary medical response upon arrival at a medical emergency
scene and implements Section 4.2.

3.23 The Superintendent Shift Operations (SSO) coordinates the onsite response and
implements Section 4.3 and 4.4.

3.24 The Fire Team Leader (FTL) or designee establishes overall scene control and implements
Section 4.5.

3.25 The Health Physics Technician or Radiation Monitoring Team (RMT) member maintains
appropriate radiological control and implements Section 4.6.5.

3.2.6 The Emergency Coordinator (EC), at the TSC/OSC, assists in the coordination of the
medical response as requested by the SSO and dispatches a RMT member to the scene.

3.27 The Superintendent, Radiation Protection ensures results of bioassays performed by the
offsite medical facility for personnel radiologically exposed at CR-3 are obtained by Florida
Power.

3.2.8 Security establishes scene control as needed.

3.29 The Supervisor of the injured individual ensures notification to the family is made.

3.3 Limits and Precautions

3.3.1 In an accident situation, exercise care not to aggravate the injury. Immediate medical

treatment is the highest priority and radiological control is secondary. In such cases,
radiological control procedures are not permitted to adversely affect the condition of the
victim. However, in most cases, injuries are of a nature that radiological safety need not be
compromised.

3.3.2 In situations where radiation or contamination exists, consider ALARA and radiological
safety of the patient and those aiding the patient to the greatest extent possible under the
existing conditions.

3.3.3 In most cases, the Citrus County Sheriff's Department performs an investigation of an
accident scene to determine if foul play was involved. Therefore, if the patient is obviously
deceased, the patient should not be moved until the Sheriff's Deputy reporting to the scene
has declared it is not a crime scene.

4.0 INSTRUCTIONS

4.1 Emergency Notification

4.1.1 IF an individual becomes ill or is injured outside the Protected Area and an ambulance is
called,

THEN NOTIFY the Control Room by dialing 3-1-1. This alerts the Control Room that an
ambulance is arriving at CR-3. The SSO determines if EM-213 is implemented.

41.2 Individuals discovering a medical emergency inside the Protected Area, PERFORM the
following:
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41.2.1 CHECK the scene and the victim.

41.2.2 NOTIFY the Control Room by dialing 3-1-1 on phone or PAX or by plant radio, if in direct
contact with the Control Room, and PROVIDE the following information:

Location of emergency

Caller's name

Caller's phone number

What happened

Number of victims, names and badge numbers
Conditions of victim(s)

Help being given

4123 PROVIDE any medical assistance qualified to perform on the victim.

41.2.4 WHEN EMT-B arrives,
THEN PROVIDE brief summary of the situation and actions taken.

41.25 REMAIN in safe area until monitored if the possibility of personnel contamination exists.

41.2.6 FOLLOW instructions from the person in charge at the emergency scene.

4.2 Emergency Medical Technician - Basic

4.2.1 RESPOND when requested to medical emergencies within the CR-3 Protected Area and at
other points within the Crystal River Energy Complex.

42.2 RESPOND to the scene when the Fire Brigade, Haz Mat or Site Support ERC is dispatched.

423 REPORT to the FTL or designee during radiological and non-radiological medical

emergencies and keep the FTL updated on the condition of the injured.

NOTE

If obviously deceased, do not move the victim until the Sheriff's Deputy reporting to the scene has
declared it is not a crime scene. The 9-1-1 call placed by the Control Room will automatically notify the
sheriff's office.

424 EVALUATE the urgency of moving the patient(s) according to their medical condition and the
radiation levels.

4.25 EVALUATE conditions and PROVIDE basic life support as appropriate upon arrival at the
scene of a medical emergency.

4.2.6 IF the nature of an injury/iliness threatens the life of the patient, or is an obvious severe
injury,

THEN REQUEST an ambulance.

42.7 IF the patient experiences chest discomfort, loses consciousness, complains of severe
abdominal pain, severe respiratory distress or is experiencing a heat stroke,
THEN REQUEST an ambulance.
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4.2.8

4.29

4.2.10

4.2.11
4.2.12
4.3
4.3.1

4.3.2

43.3

4.4

IF patient conditions exist such that a Trauma Alert is warranted,

HEN REQUEST Control Room to initiate Trauma Alert during 9-1-1 call.

COMPLETE the Emergency Patient Treatment Record (EPTR) located in the Jump Kit, as
time permits.

IF time does not permit,

THEN REQUEST someone standing near-by to fill out the form as the EMT-B PROVIDES
the information.

PROVIDE turnover to the Emergency Medical Service (EMS) personnel as appropriate and
give the original EPTR for each person to EMS personnel.

FORWARD the remaining copy of the completed EPTR to Emergency Preparedness.
INVENTORY AND RESTOCK Jump and Trauma Kits as needed.

Control Room

COMPLETE Enclosure 1 Checklist.

IF the TSC/OSC is operational,
THEN NOTIFY the Emergency Coordinator of the medical emergency.

IE numerous injuries occur,
THEN REQUEST support and follow-up from the Emergency Coordinator

Superintendent Shift Operations

NOTE

Radiological conditions should be taken into account before sending the FTL.

441

4.4.2

443

4.4.4

DISPATCH the FTL or designee to the emergency scene to establish scene control.
COMPLETE notifications and actions listed in Enclosure 1.
MAINTAIN communication with the FTL and COORDINATE the onsite medical response.

ENSURE Security is aware an ambulance and/or Site Support ERC are arriving onsite, if
applicable.

NOTE

All patients (contaminated or non-contaminated) are transported to Seven Rivers Community Hospital.
If Seven Rivers is being evacuated or is unavailable, Citrus Memorial Hospital is the alternative
hospital.

445

EM-213

DETERMINE the hospital the patient is transported to. If an ambulance is requested,
Emergency Medical Services (EMS) makes the ultimate decision on where patients are
transported. Enclosures 2 and 3 provide directions to Seven Rivers Community Hospital
and Citrus Memorial Hospital, respectively.
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4.5

4.5.1

45.2

453

454

4.5.5

4.5.6

457

4.6

The FTL or designee at the scene

ESTABLISH communications with Control Room.

ESTABLISH communications with the EMT-B.

ESTABLISH scene control and IDENTIFY responding members:

o COORDINATE medical response.

o ESTABLISH contamination control if required.

o ENSURE Security is controlling access to the emergency scene.

EVALUATE available information concerning the patient and other conditions (radiation,
contamination, equipment malfunction) and REPORT information to the SSO.

ESTABLISH exit route and ambulance pickup point (if required). Primary exit route from the
Auxiliary Building and Reactor Building with a patient is through the Hot Machine Shop
Rollup Door.

ENSURE ambulance is enroute, if applicable.

COORDINATE requests for additional equipment and personnel.

Transportation of Possible Contaminated Patient

CAUTION

All personnel, including assisting personnel, are suspect of carrying radioactive contaminates until
proven otherwise.

NOTE

In case of serious injury/iliness, consideration of life and health overrule other requirements.

4.6.1

4.6.2

4.6.3

4.6.4

EM-213

IF transportation of the patient is required,

THEN consider the removal of the protective clothing. The severity of the injury/iliness and
degree of contamination dictate the specific steps taken, such as cutting off the protective
clothing, the necessity of a stretcher, or wrapping in a blanket.

{F the patient is completely decontaminated,
THEN consider transporting by private vehicle.

ENSURE a Health Physics Technician or RMT member accompanies contaminated patients
to the off-site medical facility.

Upon arrival at the prescribed hospital entrance, WAIT until assistance arrives.
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4.6.5

4.7

4.71

EM-213

The Health Physics Technician or RMT member ASSIST ambulance and hospital personnel
as required, and: [NOCS 1130]

0

0

PROVIDE the medical facility pertinent information necessary to treat the patient(s).
PREVENT the spread of contamination.

PROVIDE dosimetry to EMS/hospital personnel.

PROVIDE survey instruments, as required.

PROVIDE plastic bags to collect remaining protective clothing and irrigation washings
containing radioactive contamination, seal and return to plant.

ESTABLISH communications with SSO or Emergency Coordinator to keep informed of
status.

ENSURE vehicles used to transport patients are cleared of contamination before
releasing it for other service.

OBTAIN results of bioassay performed by offsite medical facilities for radiological
exposed CR-3 personnel.

Documentation

SSO TRANSMIT copies of Enclosure 1 to Records Management.
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ENCLOSURE
(Page 1 of 2)
Checklist for Medical Emergencies
[NOCS 1591}

A. INITIAL REPORT (obtain information from initial call to fill in after notification of EMT-B, Item B)

1. Location of Emergency:

2. Caller's Name: Phone #

3. Patient’s Name: Badge #

4. Type of Injury/lliness:
(If deceased, inform caller not to move individual)

5. Hazards in Area (Radiological, Steam, etc.)

6. Help given to patient:

7. Date/Time:

B. EMT-B/SECURITY NOTIFICATION
Ext. 3132 (REQUEST EMT-B TO BE DISPATCHED TO SCENE) TIME

C. ADDITIONAL SUPPORT NOTIFICATION TIME NA O

Contact Emergency Response Coordinator on radio channel 7, as needed,
for serious medical, injury, Hazmat, fire, high angle or confined
space incident.

D. HEALTH PHYSICS NOTIFICATION Ext. 3150 TIME

E. REPORT AT SCENE
1. Transport to hospital via: 0 Ambulance O Other O N/A

2. Type of injury/illness:

3. Condition (identify if Trauma Alert):

4. Contamination Present: 0 No O Yes Level

5. Ambulance pickup point: O Hot Machine Shop O Other (Specify)
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ENCLOSURE 1
(Page 2 of 2)

Checklist for Medical Emergencies

AMBULANCE SERVICE NOTIFICATION

1. Call 9-1-1. (This also notifies the Sheriff's Office) Time:
IF EMT-B requests Trauma Alert,
THEN notify 9-1-1 to initiate Trauma Alert.

2. Give your name and title.

3. Request ambulance at Crystal River Nuclear Plant.

4. Give them patient information from Section E. (Items 2, 3, 4)

5. Advise dispatcher that Security will direct ambulance upon arrival on Site.

6. Notify Security at Ext. 3132 ambulance is enroute and request them to notify Corporate
Security.

HOSPITAL NOTIFICATION

Primary: Seven Rivers Community Hospital - 795-8335/795-6560
Secondary: Citrus Memorial Hospital - 344-6569/726-1551 (If primary not available)

1. Time: 2. Person Contacted:

3. Give name and title. Tell them you are transporting a patient(s) to their facility.
4. Give them patient information from Section E.

5. If contamination is present, tell them a Health Physics Technician will accompany the patient.

SUPERVISOR NOTIFICATION

Notify injured person's supervisor to contact family. TIME O NA

Supervisor's Name:

AMBULANCE ARRIVES ON SITE TIME O NA
AMBULANCE LEAVES SITE TIME 0O NA
Completed By Title Date/Time
Reviewed By SSO Date/Time

DISTRIBUTION: Records Management — (PATS)
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ENCLOSURE 2

ROUTE TO SEVEN RIVERS COMMUNITY HOSPITAL

INOCS 16070]
To Inglis
Hwy 19
West Powerline Jewel St.
Generating I
Complex
Seven Rivers Hospital
Emergency
N Entrance
1l————+ E

0
Crystal River

Turn right at the end of West Powerline road. Turn into Seven Rivers Community Hospital at the second
entrance on the left off Highway 19. Follow signs to the Emergency Room entrance.
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ENCLOSURE 3

ROUTE TO INVERNESS AND CITRUS MEMORIAL HOSPITAL
[NOCS 16070]

Take State Road 44 from Crystal River to Inverness. Go past Citrus High School and turn right on South
Line Avenue. Go past Grace Street and turn left at the ambulance entrance. Proceed to the marked
ambulance entrance.

To
Crystal
River State Road 44 Inverness
S S.
Citrus]L (o
High |1 Grace Street i
School|n t
e r Grace Street
u
A Ambulance Entrance S
v T
e
CITRUS
MEMORIAL
HOSPITAL
Highland Boulevard
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PROCEDURE DEVELOPMENT AND REVISION RECORD

Procedure: EM0213 New Rev: 28 PRR#: 20029
Title: MEDICAL EMERGENCY RESPONSE
MINOR CHANGES

If Minor Changes are included, check the applicable box(es) and provide a list of atfected steps.
The following corrections are incorporated throughout:

Sentence Structure _Redundant words or phrases
_Punctuation __ Abbreviations
__ Capitalization __ Obviously incorrect units of measure

Spelling Inadvertently omitted symbols (#, %, etc.)

Organizational Changes: position titles,
department names, or telephone numbers

Obvious step numbering discrepancies

Format

The following corrections are incorporated in the step(s) indicated: "Throughout" is used In lieu of Step# it a
specific change atfects a large number of steps.

Correcting equipment nomencilature that does not agree
with field labels or balance of procedure

Changing information that Is obviously incorrect and
referenced correctly elsewhere

Misplaced decimals that are neither setpoint values nor
tolerances

Reference to a procedure when an approved procedure
has taken the place of another procedure

Fixing branching points when it is clear the branching
steps were originally intended but were overlooked or
incorrectly stated due to step number changes

Adding claritying information such as NOTES and CAUTIONS

Adding words to clarify steps, NOTES, or CAUTIONS which
clearly do not change the methodology or intent of the
steps
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PROCEDURE DEVELOPMENT AND REVISION RECORD

Procedure: EMO0213 New Rev: 28 PRR#: 20029
Title: MEDICAL EMERGENCY RESPONSE
NON-INTENT CHANGES

Changes are incorporated for the reasons provided. *Throughout" is used in lieu of Step # if a specific change affects
a large number of steps. For new or cancelied procedures the reason is provided.

Throughout Reformatted procedure in accordance with Al-400A and Al-402B. Reformatted and
changed action words to meet requirements of Al-402B and AI-400G. Deleted reference
to Medical Services as they are no longer on-site. Changed the title for Nuclear
Shift Manager to Superintendent Shift Operations. Used the term "victim® and
*patient” interchangeably throughout procedure

1.0 Changed "guidance for personnel® to *Actions to be taken by personnel” in Purpose
section to address information for EM-201.
Ciarified non-contaminated individuals with minor injuries are treated in the shops
using first aid or directed to Seven Rivers Community Hospital or Allen Ridge Medical

Center for treatment.

2.0 Deleted reference to EM-201. Added references to 10CFR50. 47, 10CFR50 Appendix E and
NUREG 0654.

313 Added definition for Medical Emergency. Changed reference from EM-201 to Section

3.21 4.1. Relocating information contained in EM-201 conceming medical emergencies to
EM-213.

3.27 Changed the title of Manager, Radiation Protection to Superintendent Radiation

Protection to meet new title under Progress Energy Florida Power

3.3.1and 3.3.2 Clarified and combined the two previous Limits and Precautions into one. Deleted
Limit and Precaution pertaining to confined space rescue as it is addressed in
Enclosure 1. Renumbered accordingly.

412-4125 Rewrote section to include information contained in EM-201 on what to do when a
medical emergency is discovered. EM-201 Is trained on in GET, however, is not
normally referenced during medical emergencies.

429 Deleted Emergency Patient Treatment Record (EPTR) from EM-213. Referenced the
Emergency Patient Treatment Record as maintained in EMT Jump Kit. Al-801 contains
the EPTR and is used by Security personnel. There is no need to include a copy of
the form in EM-213. Reworded for clarification.

4.2.1 Revised step to provide the remaining copy of the EPTR to Emergency Preparedness
instead of Medical Services.

431 Changed reference to Enclosure 2 to Enclosure 1. Deleted EPTR which was Enclosure 1.

442

441 Added Caution to consider radiological conditions prior to dispatching the FTL.

445 Clarified that the offsite EMS makes the ultimate decision on where to transport
patients.

46.5 Carified that the HP Tech assists both the ambulance and hospital personnel.
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PROCEDURE DEVELOPMENT AND REVISION RECORD

Procedure: EM0213 New Rev: 28 PRR#: 20029
Title: MEDICAL EMERGENCY RESPONSE

4.7 Deleted distribution of EPTR. Renumbered accordingly.

Enclosure 1 ftem A - Changed location of victim to location of emergency; Ciarified the initial

report information should be entered on the checklist after notifying the EMTs.
information is taken on the  3-1-1 call and can be later filled in. The
important thing is to notify EMT-Bs as soon as possible. Comment from medical drill.

Deleted reference to Medical Services Department. No longer on-site. Item E - added
reference to Hot Machine Shop roil-up door. Item H - added space to put name of
supervisor contacted and time contacted.

Title Page - Enclosure 1

Changes title to agree with Enclosure 1

422

Changed name from Rescue Services to Site Support ERC to designate Rescue Services is
the Emergency Rescue Coordinator

EM-213
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1.0

1.1

2.0

2.1

2.1.1

21.2

3.0

PURPOSE

The primary purpose of the Dose Assessment Team (DAT) is to provide dose
assessment information for the Emergency Coordinator (EC).

Dose assessment is a component of determining both emergency classification and
protective action recommendations.

This procedure provides guidance to the DAT for setting up operations in the Technical
Support Center (TSC) (in conjunction with EM-204B), interface with the Dose
Assessment Coordinator and the EC, and compare dose projections with actual data
collected by the Off-site Radiation Monitoring Team.

[NOCS 01582, 01870]

REFERENCES

Developmental References

Radiological Emergency Response Plan (RERP)

RADDOSE IV Operator's Manual

Manual of Protective Action Guides and Protective Actions for Nuclear Incidents, EPA-
400-R-92-001, Environmental Protection Agency (October, 1991).

PERSONNEL

NOTE

A safety assessment was performed for this procedure. A determination was made that this procedure
is outside the scope of 10 CFR 50.59.

3.1

3.1.1

EM-219

Definitions

Committed Dose Equivalent (CDE) - Dose to an organ due to the intake of
radioactive materials.

Deep Dose Equivalent (DDE) - External whole body dose.

Dose Assessment Coordinator - Lead TSC Chemistry or Radiation Protection
designee directing Chemistry and Radiological Assessment personnel and advising the
EC of these issues.

Off-Site RMT - The portion of the Radiation Monitoring Team (RMT) that performs
environmental sampling within the Crystal River Energy Complex and within the 10 mile
Emergency Planning Zone (EPZ). The Off-Site RMT is also referred to as the
Environmental Survey Team (EST).

Plume Tracking - Locating, tracking, and monitoring radiological characteristics of an
off-site release.

Replacement Emergency Dose Assessment System (REDAS) - System to retrieve
and archive the meteorological, radiological, and operational data required for
emergency dose assessment purposes.

Thyroid Dose - Dose to the thyroid due to intake of radicactive iodine.
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3.1.8 Total Dose (TEDE) - The sum of external dose (DDE) and the equivalent amount of
whole body dose due to individual organ uptakes.

3.2 Responsibilities [NOCS 13040]

3.21 The TSC DAT assumes primary responsibility for dose assessment from the time the
TSC is operational until the Emergency Operations Facility (EOF) is operational and
assumes the primary responsibility. However, prior to the EOF being declared
operational, the EOF Dose Assessment Team may function as an extension of the TSC
team and supply dose assessment information to the TSC. After the EOF team has
assumed primary responsibility, the TSC team may function as an extension of the
EOF team and supply dose assessment information to the EOF. [NOCS 10519]

3.2.2 The Dose Assessment Status Board Keeper updates the appropriate TSC Dose
Assessment Status Boards and plume tracking maps. [NOCS 10519]

3.23 The DAT provides the Dose Assessment Coordinator with the appropriate dose
assessment information necessary for the EC to determine emergency classification
and/or protective action recommendations (PARs). [NOCS 10519]

3.24 When the EOF is operational, responsibility for PARs transfers from the EC to the EOF
Director. The Corporate Health Physicist will then ensure the EOF Director is provided
with the necessary dose assessment information.

3.2.5 The Dose Assessment Coordinator designates a DAT Leader from the responding DAT
members.

3.2.6 The DAT Leader assigns personnel to the Dose Assessment Computer and REDAS
Terminal.

3.27 The Environmental Survey Team Dispatcher establishes communications with the Off-
Site RMT.

3.2.8 The Environmental Survey Team Dispatcher directs the Off-Site RMT to appropriate
locations.

3.29 The DAT has the authority to carry out all instructions issued by the EC or the
Chemistry or Radiation Protection leadership. [NOCS 10519]

3.3 Limits and Precautions

3.3.1 The estimated dose rates and measured dose rates will probably not be equal due to

the conservatism present in the calculated dose rate models, uncertainty in source
terms and/or meteorology under specific accident conditions, and difficulties in locating
plume centerlines. All available data should be analyzed for credibility.

3.3.2 Emergency Team Rosters must be reviewed to assure individuals assigned to the Dose
Assessment Team are on current Emergency Team Rosters. A hard copy of current
Team Rosters is available in the Operational Support Center or can be obtained in
accordance with EM-206 section 4.3.

34 Equipment & Materials
3.4.1 Hand-held calculator
3.4.2 Equipment identified in EM-204(B), Off-Site Dose Assessment During Radiological

Emergencies (Computer Method).
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4.0

4.1

4141

4.1.3

41.4

4.2

INSTRUCTIONS
Formation of the DAT

FORM the DAT at an Alent, Site Area Emergency or General Emergency classification
as directed by the Dose Assessment Coordinator.

ENSURE a DAT Leader is designated.

ENSURE a Dose Assessment Communicator is available in the Control Room to
monitor radiological and meteorological instruments and relay data to the DAT as
necessary.

ENSURE personnel are assigned to the Dose Assessment Computer and the REDAS
Terminal.

Obtaining Equipment

NOTE

Procedures, enclosures, and supplies are available in the supply cabinet and procedure files in the
Dose Assessment Room.

4.2.1

4.3

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

EM-219

OBTAIN the following:
a. Hand-held calculator

b. Controlled Copies of EM-204(B) and additional copies of Enclosure 5, (input data
sheets for RADDOSE-IV. )

c. Controlled Copy of EM-210B and additional copies of Enclosure 4, "Emergency
Monitoring Sheet."

Information from the Control Room

ESTABLISH communications with Dose Assessment Communicator in the Control
Room and the EOF DAT by use of the Dose Assessment Ringdown phone. REFER TO
EM-204(B) Enclosure 2 for conference call instructions if necessary.

[NOCS 00387]

ENSURE that the REDAS Terminal Operator is aware of any radiation monitors or
meteorological instruments that are out of service.

OBTAIN meteorological and radiological data from REDAS and the Control Room (as
needed). [NOCS 00387]

IF EM-204(A) dose assessment calculations were performed by Control Room
personnel,
THEN OBTAIN results.

REVIEW EM-204A data inputs and calculations performed in the Control Room to
assist in formulating initial inputs into the computer dose assessment model.
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4.4 Performing Dose Assessment

4.4.1 PERFORM off-site dose assessment projections using guidance in EM-204(B).

4472 PROVIDE off-site dose projections to the Dose Assessment Coordinator.

443 KEEP the appropriate Dose Assessment status boards and plume tracking maps
up-to-date.

44.4 CONTINUE to perform dose assessment operations in accordance with this procedure,

unless otherwise directed.

4,45 KEEP Control Room personnel informed of release calculation results as necessary via
the Dose Assessment Communicator in the Control Room or the Accident Assessment
Ringdown communicators.

45 Field Team Interface

45.1 ESTABLISH contact with the Environmental Survey Team (EST) Dispatcher.

45.2 PROVIDE information to the EST Dispatcher to aid in plume location and tracking,

453 OBTAIN local area dose rates, airborne activity levels, and any other pertinent
information, such as, unusual weather conditions and wind shifts from the EST as
needed.

454 COMPARE field measurements received from the Off-Site RMT with the calculated

values (i.e., Noble Gas/lodine ratios, doserates, dose, etc.) obtained from the
computer model. REFER TO Enclosure 1.

455 IF the calculated values seem inconsistent with the field data,
THEN INFORM the Dose Assessment Coordinator immediately,
AND VERIFY all calculations and Off-Site RMT data.

456 USE Enclosure 2 to record additional field team data as necessary for review by the
Dose Assessment Coordinator or for documentation purposes.
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ENCLOSURE 1
(Page 1 of 7)

COMPARISON OF ESTIMATED DOSE RATES WITH FIELD MEASUREMENTS

INTRODUCTION:

Comparison of field measurements with RADDOSE-IV estimates of dose rates are made to assess the
validity of the calculated dose projections and determine whether the source term being used for the
dose rate calculations should be adjusted. This comparison is done to assist in validating dose
projections which would be considered when making protective action recommendations.

The results obtained from this enclosure should be considered guidance. Revisions to the calculated
source term should be made only after careful consideration of all factors involved with the release.
Factors include, but are not limited to, reliability of the source term, meteorological conditions, and
location of field team readings.

PRECAUTIONS:

1.

EM-219

Because of uncertainty in source terms and/or meteorology under specific accident
conditions, and the difficulties in locating a plume, RADDOSE-IV and other
mathematical models used to estimate dose rates generally are conservative and
should give dose rates larger than those actually existing in the field. Thus, the ratios
of field measured to calculated dose rates are expected to be less than 1 under known
source term release conditions.

The Deep Dose Equivalent (DDE) dose calculations assumes that an individual is
immersed in a semi-infinite cloud of radioactive gases.

This assumption may be conservative (leading to a higher dose) if the plume has not
dispersed sufficiently to immerse an individual.

If possible, field measurements should be made at three or more distances downwind
before any comparisons are made. Field measurements should include the highest
values recorded in the plume since the calculated dose rates are the maximum doses
for plume centerline gas concentrations.

Comparison of computer generated deposition values with Off-Site RMT contamination
surveys requires a conversion from pCi/ m?to dpm/100 cm?
To convert, use the following formula:

pCi/m? x 2.22E4 = dpm/100 cm?
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ENCLOSURE 1
(Page 2 of 7)

COMPARISON AND ADJUSTMENT METHODS:

NOTE

RADDOSE-|V calculates plume centerline dose rates at 0.83, 2, 5, and 10 miles. If estimated
dose rates are required at additional distances for comparison purposes, RADDOSE-IV can
calculate dose rates at user-defined locations.

There are two methods of comparison and source term adjustment:

Method A may be used for both noble gas and iodine source terms and determines the
ratios between the field measurements and RADDOSE-IV dose rates. (Complete Steps
A.1 through A.7)

Method B is for use on lodine source term only and determines the ratio of Noble Gas
uCi/cc to lodine uCi/cc measured in the field and compares it to the ratio of Noble Gas
Ci/sec and lodine Ci/sec used in RADDOSE-{V. (Complete steps B.8 through B.16)

Method A (Noble Gas and lodine Source Terms):

A1, a.

A.2. a.

EM-219

Record the noble gas (gamma) dose rate measurements from the Off-Site RMT on
Table 1. The location (distance and sector) and time are also recorded.

Enter the RADDOSE-IV DDE dose rate estimates for the corresponding location
(distance and sector) and time.

Divide the noble gas field measurement value (mRem/hr) by the RADDOSE-IV
DDE dose (mRem/hr) and record this ratio in Table 1.

Perform A.1.a through A.1.c for each location.

Record the air concentrations for total iodine from the field measurements on Table
2. The location (distance and sector) and time are also recorded.

Convert iodine air concentration to a thyroid dose rate by muitiplying the iodine air
concentration (uCi/cc) by the appropriate thyroid dose conversion factor (DFI,
mRem/hr/uCi/cc) given at the bottom of Table 2. If the type of accident is unknown

or cannot be estimated, use the largest DF| value given in Table 2. Calculate the
thyroid dose for each measured iodine air concentration given and record on Table
2.

Enter the RADDOSE-IV thyroid dose rate estimate (mRem/hr) for the
corresponding location (distance and sector) and time.

Divide the thyroid dose rate based on field measurement air concentrations by the
RADDOSE-IV thyroid dose rate estimates and record on Table 2.

Perform A.2.a through A.2.d for each location.
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A3

AA4.

A.5.

A6,

A7.

EM-219

ENCLOSURE 1
(Page 3 of 7)

Calculate the average of the ratios of measured to calculated DDE dose rates by
summing the ratios in Table 1 and dividing by the number of ratios entered (e.q., if 3
ratios of 0.1, 0.4, and 0.7 are entered, the average is (0.1 + 0.4 + 0.7)/3 = 0.4). Enter
the average of the ratios in the box provided below Table 1.

Repeat A.3 above for the Thyroid dose rate ratios in Table 2. Enter the ratio average in
the box below Table 2.

The differences between the individual ratios and the ratio-average for the DDE dose
rates (Table 1) and the Thyroid dose rates (Table 2) can now be compared. All data
should be provided to the Dose Assessment Coordinator.

IE the ratio average >1.0,
THEN GO TO Step A.7.

IF the ratio average between 0.1 and 1.0,
THEN source terms should not be adjusted.

IF the ratio average < 0.1,

HEN CONSIDER the following before making adjustments:

®

IF source terms are thought to be well known (i.e., all emissions are from
monitored vents),

THEN source terms should not be changed without consistent differences from
field data.

b. IF source terms are not well known (i.e., default values are being used),
THEN use of field data can be justified more readily.

c. IF wind speed is above 5 mph and wind direction is steady and the plume center
line is well defined,
THEN field data should be considered credible.

d. IF wind speed is less than 5 mph or wind direction is variable or thé plume center
line is not clearly defined,
THEN field data may be unreliable.

e. IF the ratios of field measurements to RADDOSE-|V estimates are consistent,
THEN field measurements should be considered credible. This is particularly true
as more field measurements are collected.

IE the Dose Assessment Coordinator authorizes changing the source terms being used
in the dose rate calculations,

THEN the DDE source term can be modified by multiplying the existing source term by
the average of the ratios determined in Table 1. The lodine source term can be
modified by multiplying the existing source term by the average of the ratios determined
in Table 2.
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ENCLOSURE 1
(Page 4 of 7)

Method B (lodine Source Term Only):

If only the lodine source term is questionable, this method may be used to make adjustments to it.

B.8.

B.9.

B.10.

B.11.

B.12.

B.13.

B.14.

B.15.

B.16.

EM-219

Regardless of whether the field samples were taken at the highest dose rate in the
plume, the Noble Gas to lodine ratio should be representative.

Record on Table 3:

- time of field measurements

- the location (distance/sector)

- the Noble Gas (gamma) dose rate (DDE) measured in the field

- the lodine uCi/cc measured in the field (total iodine).

Convert the DDE to Noble Gas pCi/cc by dividing by the Noble Gas Dose Conversion
Factor (DFNG) given at the bottom of Table 3. If the accident type is unknown, use the
smallest DFNG.

Calculate the field measurement (Noble Gas to lodine) ratio by dividing the Noble Gas
uCi/cc by the lodine nCi/cc and record in the right hand column of Table 3.

Perform steps B.8, B.9, and B.10 for each location.

Calculate the average of the ratios by summing the ratios and dividing by the number of
ratios. Enter into the appropriate formula below the Table 3.

Determine the RADDOSE-IV ratio by dividing the Noble Gas Ci/sec by the lodine Ci/sec
from the time step corresponding to the field measurement time. Enter into the
appropriate formula below Table 3.

The Noble Gas to lodine ratio in the field can now be compared to the Noble Gas to
lodine ratio used in RADDOSE-IV. All data should be provided to the Dose
Assessment Coordinator.

IE the RADDOSE-IV ratio is more than a factor of 2 high or low,

THEN consider adjusting the lodine source term to correct the ratio.

For example, if the ratio of Noble Gas to lodine in the field is 10, consider adjusting the
RADDOSE-IV Noble Gas to lodine ratio if it is less than 5 (10/2) or greater than 20
(10x2).

Determine the new RADDOSE-IV lodine source term by dividing the last RADDOSE-IV
Noble Gas source term by the average ratio from Table 3.
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TABLE 1

ENCLOSURE 1

(Page 5 of 7)

COMPARISON OF NOBLE GAS (GAMMA) FIELD MEASUREMENTS AND CALCULATED

DEEP DOSE EQUIVALENT (DDE) DOSE RATE ESTIMATES

TIME

LOCATION
DISTANCE/
SECTOR

NOBLE GAS (GAMMA)
FIELD

MEASUREMENT CALCULATED DDE

mRem/hr.

RADDOSE-IV

mRem/hr.

FIELD
RADDOSE-IV

10.

Average of Ratios =

Performed by:

Sum of Ratios =

Number of Ratios Summed

EM-219
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Verified by:
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ENCLOSURE 1

(Page 6 of 7)
TABLE 2
COMPARISON OF FIELD MEASUREMENTS AND CALCULATED
THYROID DOSE RATE ESTIMATES
LOCATION/ FIELD MEASUREMENT RADDOSE IV FIELD
TIME | DISTANCE . THYROID DOSE RADDOSE-IV
IODINE | THYROID DOSE RATE
SECTOR wGiec o RATE mRem/hr.

Sloe|lelNjo|o|(sriw|nd]s

* THYROID mRem/HR = (IODINE pCi/CC) X (DFI**)

Accident Type
FHA

WGDTR
LOCAN
LOCAG
LOCAC
SGTRN
SGTRG
SGTRC

**DFI (mRem/HR PER uCi/CC )
1.0 E+9
3.51E+8
5.05E+8
2.16E+8
2.16E+8
5.12E+8
2.16E+8
2.16E+8

**DFI (DOSE FACTORS FOR IODINE) CALCULATED FROM EPA-400 TABLE 5.2. The DFlis a
weighted average for total lodine based on the distribution of lodine isotopes in each accident type (DFI

I-131 = 1.3E+9).

Average of Ratios =

Sum of Ratios =

Number of Ratios Summed

Performed by:

Verified by:

EM-219

Rev. 14
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ENCLOSURE 1

(Page 7 of 7)
TABLE 3
COMPARISON OF NOBLE GAS TO IODINE RATIOS
FIELD AND RADDOSE-IV
LOCATION FIELD MEASUREMENT
TIME | DISTANCE/ DDE NG | NG TO |
SECTOR mRem/HR uci/cc* uCi/CC RATIO
1
2
3
4
5
6
7
8
9
10
AVERAGE FIELD TEAM RATIO = + =
sum of the ratios number of ratios avg. field ratio
RADDOSE-IV RATIO = NG CI/SEC + | CI/SEC =
RADDOSE-IV RATIO
Accident Type DENG** (mRem/HR PER uCi/CC)
FHA 1.97E+4
WGDTR 3.70E+4
LOCAN 3.72E+4
LOCAG 4.68E+5
LOCAC 4.68E+5
SGTRN 3.35E+4
SGTRG 4.68E+5
SGTRC 4.68E+5
*NG pCi/CC = (DDE mRem/HR) + (DFNG**)
“*DFNG (DOSE FACTORS FOR NOBLE GAS) CALCULATED FROM
EPA-400 TABLE 5.3
Performed by: Verified by:
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ENCLOSURE 2

Date:
FIELD TEAM DATA
mR/hr
Miles | Sector | Time: Time: Time: Time: Time:

DDE | THY | DDE | THY | DDE | THY | DDE | THY | DDE | THY
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PROCEDURE DEVELOPMENT AND REVISION RECORD

Procedure: EMO0219 New Rev: 14 PRR#: 19926
Title: DUTIES OF THE DOSE ASSESSMENT TEAM
MINOR CHANGES

If Minor Changes are included, check the applicable box{es) and provide a list of atfected steps.
The following corrections are incorporated throughout:

__ Sentence Structure _. Redundant words or phrases
_Punctuation _ Abbreviations
__ Capitalization _. Obviously incorrect units of measure

_ Spelling — Inadvertently omitted symbois (#, %, etc.)

Organizational Changes: position titles,
department names, or telephone numbers

Obvious step numbering discrepancies

Format

The following corrections are incorporated in the step(s) indicated: "Throughout"” is used in lieu of Step# if a
specific change affects a large number of steps.

Correcting equipment nomenciature that does not agree
with fleld labels or balance of procedure

Changing information that is obviously incorrect and
referenced correctly elsewhere

Misplaced decimals that are neither setpoint values nor
tolerances

Reference to a procedure when an approved procedure
has taken the place of another procedure

Fixing branching points when it is clear the branching
steps were originally intended but were overlooked or
incorrectly stated due to step nhumber changes

Adding clarifying information such as NOTES and CAUTIONS

Adding words to clarify steps, NOTES, or CAUTIONS which
clearly do not change the methodology or intent of the
steps
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PROCEDURE DEVELOPMENT AND REVISION RECORD

Procedure: EM0219 New Rev: 14 PRR#: 19926
Title: DUTIES OF THE DOSE ASSESSMENT TEAM
NON-INTENT CHANGES

Changes are incorporated for the reasons provided. "Throughout® is used in lieu of Step # if a specific change affects
a large number of steps. For new or cancelled procedures the reason is provided.

3.21 Clarified that regardless of whether the TSC or EOF DAT has primary responsibility,
the other team can function as an extension and supply dose assessment information.

3.3.2 Added section number for EM-206 reference and reworded for clarification.

421 Moved first note to between sections 4.2 and 4.2.1 because it applies to 4.2.1, not
the entire section 4.2. Removed unnecessary second note.

43.2 Converted a caution statement that no longer met Writer's Guide criteria to an
instruction step and renumbered remaining steps in section 4.3. Also added
meteorological instruments to the instruction to notify the REDAS operator of
radiation monitors that are out of service.

445 Added the Accident Assessment Ringdown as a method to notify the Control Room of
release calculation results.

454 Added examples of Noble Gas/lodine ratios, doserate, dose for criteria to compare to
field team data (PC#00-2908 CA1).

Enclosure 1 section A.1 and Added to record times for field team data and made the two sections consistent in the
A2 descriptions of the field location (distance and sector).

Enclosure 1 section B Converted a note to a description under the section header.

Enclosure 1 section B.8 Added time the parameters to be recorded.
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Enclosure 1 Table 1

Added a time column.

Enclosure 1 Table 2

Added a time column and corrected an error in the SGTRN DFI factor.

Enclosure 1 Table 3

Added a time column. Clarified that average ratio calculated is from field team data
and better aligned the equation labels with the blanks.

4.5.6, Enclosure 2

Added Enclosure 2 and an instruction reference to it. This enclosure can be used as
desired to track additional field team data.

Throughout Made Writer's Guide changes and used new Progress Energy Nuclear Generation Group
procedure format.

Page 2 Noted that Enclosure 1 tables and Encisure 2 are Optional Records Non-Quality.
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PROCEDURE DEVELOPMENT AND REVISION RECORD

Procedure: EMO0219 New Rev: 14 PRR#: 19926
Title: DUTIES OF THE DOSE ASSESSMENT TEAM
Enclosure 1 Added Performed by and Verified by signoffs to Tables 1, 2, and 3.
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