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1.0

4.0

PURPUSE

This procedure provides instructions for estimating the downwind dose rates
resulting from noble gas and radioiodine releases during an emergency at DAEC.

APPLICABILITY

This procedure applies to immediate specific steps to be taken by radiological
assessment personnel during a release of radioactive material (after the first
hour following shutdown) to the environment.

RESPONSIBILITIES

3.1 Site Radiation Protection Coordinator

Perform dose projection calculations until the EOF is manned.
Evaluate the results of dose projection calculations.

Initially identify the need for field survey data to backup projected dose
calculations.

3.2 Emergency Coodinator

Initially advise local and State authorities of the results of dose
projection calculations and provide protective action recommendations as
required.

3.3 IELP Radiological Assessment Coordinator

Perform dose projection calculations.
Provide protective action recommendations as required.

[NTRODUCTION

The major objective of this procedure is to perform the offsite dose estimate for
comparison with protective action guidelines to determine the appropriate
emergency action to be taken following an accidenta! atmospheric release of
radiocactive material. As a result of this objective the procedure has been
developed with five major parts. The first consists of the main body of the
procedure and contains general information about the procedure, general
instructions for its use and the protective action quidelines. The second part
consists of a Data Summary Sheet, Attachment [, which contains all the monitor
data necessary for the dose projections. The third part, Attachment [I, consists
of a summary Table to be completed during the dose estimation procedure. This
table contains all the information necessary for comparison with the protective
action guidelines. The completion of this table requires a number of calculations |
to be performed. These calculations are set up in detail on Calculation Sheets
which comprise the fourth part of the procedure, Attachment [II. The, Data
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5.0

Summary Sheet, Summary Table, and the Calculation Sheets are designed to be used
together, that is, the Calculation Sheets are required to complete the Summary
Table while information from the Data Summary Sheet and Summary Table is required
in many of the calculations performed on the Calculation Sheets. When
calculations are required the Summary Table references the appropriate segment of
the Calculation Sheets to be completed, likewise when data is required from the
Data Summary Sheet and Summary Table the appropriate Data Summary Sheet or Summary
Table line number is referenced on the Calculation Sheet. The fifth part,
Attachment IV, contains all the figures referenced in the Calculation Sheets.

NOTE

A supply of Data Summary Sheets, Summary Tables, and Calculation 3Sheets are to be
maintained in the Technical Suppor: Center (TSC) and Emergency Operations Facility
(EQOF) for emergency use.

INSTRUCTIONS

5.1 If an off-site radiological release has been identified, use the simplified
method EPIP 3.3a for the initial dose calculation (within the first hour
following shutdown). Subsequent dose calculations shall be made utilizing
the metnods contained within this procedure.

5.2 If an accidental atmospheric release of radioactive material has been
identified or there is a significant change in the release rate a dose
projection is to be performed as follows.

5.2.1 Complete Data Summary Sheet.

5.2.2 Complete Section I of the Summary Table, General Information, using
Calculation Sheet [ where referenced.

5.2.3 Complete Section Il of the Summary Table, Release Information, to
determine the total gaseous release rate from the Reactor Building
Stacks, the Offgas Stack, and the Turbine Building Roof Exhaust. Use
Calculation Sheet [I, where referenced, to perform the necessary
release rate calculations.

when multiple monitor ranges are available complete the calculations
for ONE range ONLY. For the Reactor Building Stack Monitors use the
range which gives a reading nearest mid-scale. For the Offgas Stack
Monitors use the range which gives the highest reading.
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5.2.4

5.2.5

5.2.6

B.8.7

Complete Section III of the Summary Table, Dose Information. Use
Calculation Sheet III, where referenced, to perform all necessary
calculations. Calculation Sheet IIl is divided into five sections of
which only two are to be completed. Section I is always completed
and determines, based on the atmospheric stability, which one of the
remaining four sections is to be used to perform the dose estimation.
The Calculation Sheet subsections referenced in Section III of the
Summary Table are those of the appropriate section for dose
estimation as determined by Section I. That is, Sections II through
V of Calculation Sheet [II[ have the same format only the constants
which are dependent on atmospheric stability are different.

Complete Section IV of the Summary Table if an estimate of the
release rate is to be made from a field exposure rate measurement.

Report the results of the dose estimation calculations, i.e., supply
copies of the Summary Table, to the Emergency Coordinator and/or the
Site Radiation Protection Coordinator or the Radiological Assessment
Coordinator.

The Site Radiation Protection Coordinator or the Radiological
Assessment Coordinator shall compare the dose estimates from the
Summary Table to the following Protective Action Guidelines and
initiate the appropriate action.
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PROTECTIVE ACTION GUICELINES

Projected Exposure to An Individual

In the Population

whole Body = less than 1 Rem or
Thyroid = less than 5 Rem.

n

Recommended Action

No protective action required.

[ssue an advisory to seek
shelter and await further
instructions or voluntarily
evacuate.

Monitor envirommental radiation
levels.

Whole Body = 1 to
Thyroid = 5 to 25

Seek shelter and await further
instructions.

Consider evacuation,
particularly for children and
pregnant women.

Monitor environmental radiation
levels.

Control access.

Whole Body = 5 Rem and above or
Thyroid = 25 Rem and above

Conduct evacuation of
populations in the predetermined
area.

Monitor environmental radiation
levels and adjust area for
evacuation based on these
controls.

Control access.
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1. Ouane Arnold Energy Center Emergency Plan
2. IELP Corporate Emergency Response Plan
7.0 ATTACHMENTS
1. Data Summary Sheet
2. Summary Table
3. Calculation Sheets
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ATTACHMENT [, DATA SUMMARY SHEET

Date: Recorded By:
Time: Calculation Number:

[. METEROLOGICAL DATA

1. Wind Directiond (Wind from)
2. Wind speed? mph

3. aTb °F

4, Time after shutdown (hours)

5. Time release started (24 hour clock)

NOTES:

30btain wind speed and direction from met panel in control room or Cedar Rapids
Flight Service at

bobtain from atmospheric AT recorder readout in control room.
I1. RELEASE DATA
A. Reactor Building Stacks
1. ARM 91639 mR/hr

2. RANGE: (Use range which gives reading nearest mid-scale).

| o
HIGH | | INTERMEDIATE | NORMAL

||
3. A Stack Flow CFMD
4. B Stack Flow CFME
5. C Stack Flow CFMb
6. Total Stack Flow CFMP  (sum lines 3, 4 and 5)
7. 182 __cPMe
8. 1C-1828 CPMC

NOTES: a - Obtain ARM reading from Control Room panel 1C-10, ARM RT9163
or other refuel floor ARM.
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NOTES:

B. Offgas Stack

1.

3.
‘o

ATTACHMENT [, DATA SUMMARY SHEET (continued)

b - Exhaust flow obtained from local panel (C stack only) on

refuel floor (Reactor Bldg. El. 855'C") or control room panel
1C-23 (all stacks)

Normal and Intermediate range - obtain monitor readinygs from
local panel reactor building £1 855'0" (gaseous channel)
directly from instrument. May also be obtained from data
printer in cph, if so divide by 60 to obtain cpm. It may be
possible to observe these readings from the CAS via the
security TV camera.

High range - obtain monitor reading from the temporary high

range instrument located in a metal cabinet at the Secuirty
Control Point adjacent to the ingress turnstyle.

(Use range which gives highest reading).

l— (Complete \— (Complete

HIGH |___ | Lines 3 and 4) NORMAL |__ | Lines 2 and 4)
Normal Range 4116 A or B cpsa

High Range CPMD

Stack Flow CFMC

@ Normal range - obtain monitor reading from control room panel 1C-02.

0 High range - obtain monitor reading from temporary high range instrument located in
metal cabinet No. 5 at the Security Contrcl Point adjacent to the ingress turnstyle.

€ Stack flow obtained from control room panel 1C-02.
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ATTACHMENT I, DATA SUMMARY SHEET (continued)
C. Turbine Building Vent

1. Dose Rate Qutside Shieldd mR/hr
2. Dose Rate Inside Shield?d mR/hr
3. Exhaust Flowd % flow

4. Number of fans operating: Slow speed

high speed . (Use onTy if % flow, line 3, is
unavailable.)

NOTES:

3 xposure rate is obtained with teletector probe outside and inserted in shield
access hole as appropriate. Shield is located on the exhaust of RCF 33, 35 next to
condensate demin. panel.

Ppercent of maximum exhaust flow obtained from flow indicator on [-beam adjacent to
samplers.

0. Miscellaneous Data

1. Is Standby Gas Treatment for Offgas Stack Exhaust in operation:
| | | |
YES | l NO | |

2. Anticipated duration of release hours. (If no estimate is
available use 1.77 hours.)

3. lodine activity to noble gas activity ratio-optional, to be completed
only if known to be different than default valves.

Ja. Reactor Building Stacks and Turbine Building Vent
3b. Offgas Stack

III. Field Exposure Rate Information
1. Time of measurement after shutdown hours.
2. Distance from release point to measurement location meters.

3. Exposure rate mR/hr.
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ATTACHMENT 11, SUMMARY TABLE
Calculations Performed 8y:
I. GENERAL INFORMATION

1. Calculation Number: Date: Time:

2. Time after Shutdown: hours

3. Wind Direction (direction wind is blowing from): deg.
(Data Summary Sheet Section I, line 1).

4. Down Wind Direction: deg. (Calc. Sheet [, Sec. A, line 1)

5. Wind Speed: meters/sec. (Calc. sheet I, Sec. A, line 2)

6. AT: °F, Stability Class: (Calc. Sheet I.,
sec. B)

7. Down wind Sector (Calc. Sheet I, Section A, Line 3)

8. Time release started hr. (24 hr. clock).

[I. RELEASE INFORMATION

1. Exposure Time hours (Data Summary Sheet, Section II.D,
line 2).

2. Release rate Reactor Bldg. Stack: Ci/sec (Calc. Sheet II,
sec. [)

3. Release rate - offyas stack Ci/sec (Calc. Sheet II, Sec. II)

4. Release rate - Turbine Bldg. Roof Exhaust: Ci/sec (Calc.
Sheet 1[I, Sec. III.)

5. Total Gaseous Release Rate: Ci/sec (add release rates

from previous three lines)



' ATTACHMENT [1, SUMMARY TABLE (continued)
111. DOSE INFORMATION

Cal. sheet 111, section number
for remainder of dose
calculations:
(From calc, shéet TTIT, section I)
Down Wind Location

Point of max. X/Q Additional Locauonsd

Site for Offgag 3tack _ r
Bndry release®*™ 2mi Sm1i 10m1 . No. & 0. 3
Distance to location, meters
(m||esz (Calc, Sheet 111,
subsection A)D 3218 8045 16090
el iy ) ¥4 (5) (10)

Normalized concenty ation
X/Q, sec/m?, Ground level
release (Calc. Sheet
111, Subsect. 8)P

Normalized _concentration,
X/, sec/m Elevated

3
release ((d{t. Siieet 111,
)D

Subsect

Whole body dose rate
mrem/hr (Caic. Sheet 111,
Subsect., “)n

Whole body dose, mrem
(Calc. Sheet lli.
Subsect. E)P

Thyroid dose commitiment ©
mrem (Calc, Sheet 111,
Subsect. F )l'

Plume width, meters (miles)
(Calc. Sheet 111,
Subsect. G)

Plume arrival time, hr
%(.1)L. Sheet 111,
ubsect, H)l)

NOTE: a,b,c,d and e -- see next page




EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP  3.3b

Page 11 of 98
FOLLOW-UP DOSE PROJECTIONS Revision i
Date 6/15/82

ATTACHMENT 11, SUMMARY TABLE (continued)

NOTES:

%or stability class FG the distance to the maximum X/Q is greater than 10 miles. In

oqder ;g limit the dose information to the EPZ a distance of 10 miles is used for
class FG.

°Calculation sheet subsection refers to the subsection of the Calculation Sheet III
section as given in the heading of this table and also in Calc. Sheet III, Section I.

“The thyroid dose commitment given is for an infant, i.e., the worst case. The adult
dose commitment is obtained by multiplying by 0.58.

dadditional locations may be added at users discretion.

EMaximum X/Q is the location corresponding to the point of maximum ground level X/Q
for an offgas stack (elevated) release.

[V. Release Rate From Exposure Rate (Field Measurement)

Estimated total gaseous release rate Ci/sec (Calc.
Sheet IV)

Caution: This estimate should be considered to be a lower 1imit of the
release rate.
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A.

B.

ATTACHMENT III, CALCULATION SHEET I

GENERAL INFORMATION

Wind Speed
1. Downwind direction: deg. (180° different from wind direction).
2. Wind Speed mph (Data Summary Sheet, Section I, 1line 2) x 0.447 =
T | Meters/sec (To Summary Table Sec. I, line 4)
3. Sector designation
Down Wind Drecticn, deq. Sector
348,750 - 11.25 -
11.25 - 33.75 8
33.75 - 56.25 c
56.25 - 78.75 D
78.75 - 101.25 E
101.25 - 123.75 F
123.75 - 146.25 G
146.25 - 168.75 H
168.75 - 191.25 J
191.25 - 213.75 K
213.75 - 236.25 L
236.25 - 258.75 M
258.75 - 281.25 N
281.25 - 303.75 -
303.75 - 326.25 Q
326.25 - 348.75 R

Stability Class

LA *F - (obtained from Data Summary Sheet, Section I, line 3) (To
Summary table, Sec. [, line 7)

Stability class is determined from the following table as a function of #T.

Stability class | | (To Summary Table, Sec I, line ')

#T Range, 'F Stability Class
-1.26 or less AB
-1.26 to -1.11 C

-1.11 to 1.11 DE

1.11 ot greater FG
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ATTACHMENT III, CALCULATION SHEET II Page 1 of §

RELEASE INFORMATION

[. Reactor Building Stack Releases

1. Complete Subsection A, B, OR, C (one subsection ONLY) as determined by the

following criteria on the range indicated on Data Summary Sheet Section II,
Line 2.

Normal Range - complete Subsection A
Intermediate Range - complete Subsection B
High Range - complete Subsection C

A. Normal Range

1. ARM 9163 reading mR/hrd x 70 = background cpm

2. Total Stack Flow CFMD

3. 182 cpmC - background cpm (line 1) = corrected cpm.
4, 182C corrected cpm (line 3) x CFM Total Stack

Flow (1ine 2) x 2.36 x 10-11 = |7 | Ci/sec = Total Reactor
building Gaseous Release Rate (fo Summary Table, Sec. lI, line 2)
NOTES:
30btain ARM reading from DATA Summary Sheet, Section II.A, line 1.
“Obtain Total Stack Flow from Data Summary Sheet, Section II.A, line 6

Cobtain 182C monitor reading from Data Summary Sheet, Section II.A, line 7.
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ATTACHMENT III, CALCULATION SHEET II (continued) Page 2 of 5

B. Intermediate Range

Use either of two options for determination of background count rate - options
given by lines 1 and 2, line 1 is preferred

1.

NOTES:

1828 (RM15/HP260)2 background cpm
or
ARM reading b mR/hr x 0.46 = background cpm.

182C (RM15/HP260)¢

cpmC - background cpm (line 1 or 2) = corrected
cpm.
182¢C corrected cpm (line 3) «x Total Stack Flow cfmd
N
AFCFe x 1.18 x 10-5 = Ci/sec Total Reactor

Building Gaseous Release
Rate (To Summary
Table, Sec. II, line 2)

d0btain monitor reading from Data Summary sheet, Section II.A, line 8.

OObtain ARM reading from Data Summary Sheet, Section [I.A, line 1.

Cobtain monitor reading from Data Summary Sheet, Section II.A, line 7.

dexnaust flow obtained from Data Summary Sheet, Section II.A, line 6.

CActivity Response Conversion Factor (ARCF) obtained from Figure 1 using time after
shutdown from Summary Table, Section I, line 2.

C. HIGH RANGE (RM16/HP200)

r &

1828 (RM16/HP200)2 background cpm.
182C (RM16/HP200)b cpm - background cpm
(Tine C.1) = corrected cpm.
182C corrected cpm (line 2) x CFMC Total Stack
Flow x ARCFd x 6.74 x 105 = |Ci/sec.

Tota12§eactor Building Gaseous Release Rate (To Summary Table, Sec. II,
line
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ATTACHMENT III, CALCULATION SHEET II (continued) Page 3 of 5
NOTES:
%0btain monitor reading from Data Summary Sheet, Section II.A, line 8.
obtain monitor reading from Data Summary Sheet, Section [[.A, line 7.
“Exhaust flow obtained from Data Summary Sheet, Section II.A, line 6.

dAct1v1ty Response Conversion Factor (ARCF) obtained from Figure 2 using time after
shutdown from Summary Table, Section I, line 2.

[I. Offgas Stack Releases

1. Complete l1ine 2 OR 3 (ONE ONLY) as determined by the following criteria on the
range selected (See Data Summary Sheet Section 1.8, line 1):

Normal Range - Complete line 2
High Range - Complete line 3
2. Normal Range (RM4116 A or B)

cpsd x cfmd x 9.44 x 10-11

=| Ci/sec. Total offgas stack release rate
| (to Sunmary Table Sec. II, line 3)

3. High Range (RM16/HP200)

cpmad x cfmb x ARCFC x 6.74 x 10-5

= Ci/sec Total offgas stack release rate
(To Summary Table, Sec. [I, line 3)

NOTES:
3monitor readings obtained from Data Summary Sheet Section [I8, line 2 or 3.
OStack flow obtained from Data Summary Sheet Section [IB, line 4.

cActivity Response Conversion Factor (ARCF) cbtained from Figure 2 using time after
shutdown from Summary Table, Section I, line 2.




EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP  3.3b

Page 16 of 98
FOLLOW-UP DOSE PROJECTIONS Revision ?

Date 6/15/82

ATTACHMENT III, CALCULATION SHEET II (continued) Page 4 of 5
[I1.Turbine Building Roof Exhaust (RCF 33, 35)

1. mR/hr outside shield 3 x 2.5 x 10-4
= mR/hr adjusted bkg.

2. mR/hr inside shieldP - adjusted bkg (line 1)
- net mR/hr.

3. Two options for cbtaining exhaust flow:
flow indicator reading available. (go to line 4).

flow indicator reading not available. (go to line 5).

4. % flowC x 720 = cfm (go to line 6)

5. number of fans slow speedd x 18,000 + number of fans

high speedd x 36,000 = cfm
6. net mR/hr (line 2) x 3.37 x 105 x ARCFe x cfm

(line 4 or 5) = | | Ci/sec. Total Turbine Bldg. Gaseous Release
| | Rate (To Summary Table Sec. I[I, line 4)

NOTES:

30btain reading from Data Summary Sheet, Section IIC, line 1.
®0btain reading from Data Summary Sheet, Section IIC, line 2.
CObtain % flow from Data Summary Sheet, Section IIC, line 3.

9ubtain number of fans operating at siow and high speeds from Data Summary Sheet,
Section IIC, line 4.

CActivity Response Conversion Factor (ARCF) obtained from Figure 3 using time after
shutdown from Summary Table, Section I, line 2.
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ITACHMENT III, CALCULATION SHEET III

DOSE INFORMATION

l ;
Section for the remaining calculations| |- Appropriate section is determined

from the following table based on the atmospheric stability class. Complete ONLY
ONE section.

Stability Class Section
(from Summary Table,
Section I, line 6)

AB
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Down Wind Direction dey.

ATTACHMENT 111, CALCULATION SHEET IIl (continued)

[I. Dose information for atmospheric stability class AB

A. Variable distance and Xu/Q Values

l. Obtain distance to site boundary and Xu/Q for ground level and elevated
releases from following Table using the down wind direction from Summary

Table, Section I, line 4.

Distance = m

Xu
Q (Elevated Rel.) =

Distance to

Site Bdy, meters

"Q (Ground Level Rel.) =

q

Level Rel.

x’l
=

Elevated Rel.

0 - 11.25 1200
11.25 - 33.75 1600
33.75 - 56.25 700
56.25 - 78.75 610
78.75 - 101.25 430

101.25 - 123.75 450
123.75 - 146.25 480
146.25 - 168.75 500
168.75 - 191.25 460
191.25 - 213.75 500
213.75 - 236.25 630
236.25 - 258.75 720
258.75 - 281.25 670
281.25 - 303.75 730
303.75 - 326.25 380
326.25 - 348.75 1300
348.75 - 360.00 1200

Xu

.

WO NWOhWoOOWOoOWOoOMNW+LPO®
XK oM XX XK X XK K MK MK KK MK X X

WO F = e W W W W E W r W

10-6
10-6
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-6
10-6
10-6

- - - - - - - - .
NMO @@ WNAFONO~NOUOLTNVO Y
Ko XK X XK XK XK KX XXX KX X

GO U= = = DO NN N e e W
- -

2. Distance to point of maximum Q for offgas stack release = 400 m.

10-6
10-6
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-5
10-2
10-

10-6
1u'6
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ATTACHMENT III, CALCULATION SHEET III (continued)

B. Normalized concentration, Ground Level Release - Results for Summary Table,
section [II, Line Z.

13 sec
1. me 4 m/secP 8} { m3 at site boundary
- . sec
2. 5.3 x 10°5 m/secd =| | m3 at point of max
| X/Q for offgas
stack release
sec
3. 3.3 107 m/secd ': m3 at 2 miles
sec
4. 4.0 x 10-8 4 . m/secP ’{ m3 at 5 miles
sec
5. 7.4 x 109 , m/sec? ': m3 at 10 miles
1€ sec
6. me & m/sec® =| | m3.at additional
| | location No. 1
X ~ sec
7. me & m/sec? =| | m3 at additional
T = | location No. 2
1€ sec
8. me + m/secd =| | M3 at additional
S e | | location No. 3
NOTE:
Xu

3gbtain T for ground level release from Section II, Subsection A, Tine 1.
®0btain wind speed from Summary Table, Section I, line 5.

Xu
“Obtain ground level release Q for additional locations using Figure 4 and
appropriate distance from Summary Table, Section III, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

C. Normalized concentration, Elevated Release - Results for Summary Table, Section

11, Tine 3.

l.

2.

NOTE:
X

dobtain ~Q for elevated release

1a
me & m/secb
2.4 x 105 , m/secP
3.5 x 10-7 & m/secb =
3.9 x 10-8 m/secb =
7.6 x 10-9 & m/secd =
1¢
me & m/secb =
1€
me & m/secb =
1€
m & m/secd =

sec
-} | m3 at site boundary
v am
sec
-' l m3  at point of max
X/Q for offgas
stack release
e
m3at 2 miles
— Sec
m3at 5 miles
sec
| m3 at 10 miles
sec
m3 at additional
location No. 1
sec
m3 at additional
. location No. 2
sec
m3 at additional
location No. 3

from Section 1., Subsection A, line 1.

Pobtain wind speed from Summary Table, Section I, line 5.

Xu

CObtain elevated release ( for additional locations using Figure 5 and appropriate
distance from Summary Table, Section III, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

whole body dose rate - Results from Summary Table Section III, line 4,

cia Elb Ci
1. sec + sec = Sec
2a. FIm x DF1d =
2b. (1 - FIm x OFNG® =
eC. (line 2a) + (1ine 2b) = OF
3s %2 for site boundary:
3a. FIC x ouoqIf x TCFI9 =
. (1-__ FIC) x DUogNe™ x _ TCFNG! =
3. (1ine 3a) + (line 3b) =
Ou Xu
4., T for location of maximum ~Q:
4a. FIC x 18.0 x TCFI9 =
b. (1 - FIC) x 9.20 x TCFNGT =
dc. (1ine 4a) + (1ine 4b) =

Du
5. T for 2 miles:

Sa. FIC x 0.360 x TCFI9 =
5b. (1 - FIC) x 0.250 x TCFNG' =
5c. (1ine 5a) + (1ine 5b) =
6. 82 for 5 miles:
6a. FIC x 5.00 x 10-2 x TCFI9 =
6b. (1 - FIC) x 3.40 x 10-2 «x TCFNG' =

6¢c. (1ine 6a) + (line 6b) =
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ATTACHMENT I[II, CALCULATION SHEET III (continued)

Du
7. Q for 10 miles:
7a. FIC x 2.10 x 10-2 x TCF19 =
7b. (1 - FIS) x 1.50 x 10-2 x TCFNGT =
7¢. (1ine 7a) + (line 7b) =
Du
8. Q for additicnal location No. 1
8a. FIC x ouoq1f x TeF19 -
gb. (1 - FIC) x DUOQNGM x __ TCFNGT =
8c. (1ine 8a) + (1ine 8b) =
Du
9. Q for additional location No. 2
9a. FIC x _ ouoQrf x TeF19 =
9b. (1 - FI€) x puogneh x _ TeFnGt =
9c. (line 9a) + (1ine Sb) =
10. %! for additional location No. 3
10a. FIC x ouoQIf x TeF1? =
10b.(1 - FIC) x puogngh x __ TCFNGT =
10c. (1ine 10a) + (line 10b) =
Ci . secd
11a. _____ _sec (linc 1) x ™ x____ (line 2) =
cik Du _ml
11b. sec x “Q (line 3)+ sec =
1lc. (1ine 11a) + (1ine 11b)
3 mrem

hr at site boundary
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12a.

12b.

13a.

13b.
13c.

1l4a.

14b.
ldc.

15a.

15b.
15¢.

ATTACHMENT III, CALCULATION SHEET III (continued)

Page 23 of 98
FOLLuW-UP DOSE PROJECTIONS Revision i
Date 6/15/82

Ci sec]

sec (line 1) x : ms x (line 2) =
Cik Du ml

sec x U (line 4)+ Sec =
(line 12a) + {line 12b)

| mrem Ou

| hr at point of max ~§ for offgas stack release
Ci sec]

sec (line 1) x m ox _____ (line2) =
Cik Ou ml

Sec x U (line 5)4 Ter =
(1ine 13a) + (1ine 13b)

| mrem

| Thr at 2 miles

ci sec]

sec (line 1) x m x_____ (line 2) =
Cik Du ml

sec x “Q (line 6)¢ Sec =
(1ine 14a) + (line 1l4b)

| mrem

| “hAr at 5 miles

Ci sec]

sec (line 1) x me x (1ine 2) =
Cik Du mk

sec x “U (line 7)¢ Sec =
(1ine 15a) + (line 15b)
| mrem

| nr at 10 miles
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci secd
16a. sec (line 1) x m x (line 2) =
Cik Ou md
16b. sec x "W (line 8)+ Sec =
l6c. (line 16a) + (line 16b)
= mrem
| hr  at additional location No. 1
Ci sec]
17a. sec (line 1) x m X (1ine 2) =
Cik Du ml
17b. ser. x U (line 9)+ Sec =
17¢c. (Vine 17a) + (1ine 17b)
= mrem
| Thr at additional location No. 2
Ci sec]
18a. sec (line 1) x m x (line 2)=
Cik Du ml
18b. sec x g (1ine 10) + —sec =
18c. (1ine 18a) + (1ine 18b)
= mrem

hr at additional location No. 3

NOTES:

dgeactor building stack release rate from Summary Table, Secticn II, line 2.

OTurbine building roof exhaust release rate from Summary Table, Section II, line 4.

Clodine activity to noble gas activity ratio-obtain from Data Summary Sheet Section
11D, line 3b. If unknown use 0.3 unless Standby Gas Treatment is in operation (See
Data Summary Sheet, Section II.D, Tine 1) then use 0.003.

Yobtain iodine dose factor (DFI) for time after shutdown (Summary Table, Section I,
line 2) from Figure 6.

€0btain noble gas dose factor (DFNG) for time after shutdown (Summary Table,
Section I, line 2) from Figure 7.
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ATTACHMENT III, CALCULATION SHEET III (continued)
Du

beta1n'U- for iodine (DUOQI) from Figure 4 using the appropriate distance from
Summary Table, Section III, line 1.

S0btain time correction factor for iodine (TCFI) from Figure 9 using time after
shutaown (Summary Table, Section I, line 2).

Ou

"obtain T for noble gas (DUOQNG) from Figure 10 using the appropriate distance from
Summary Table, Section IlI, line 2.

T0btain the noble gas time correction factor (TCFNG) from Figure 11 using time after
shutdown (Summary Table, Section I, line 2).

<

Jobtain appropriate Q for ground level release from Summary Table, Section III,
Tine 2.

“Obtain offgas stack release rate from Svmmary Table, Section II, line 3.
‘Obtain wind speed from Summary Table, Section I, line 5.

Mlodine activity to noble gas activity ratio, obtain from Data Summary Sheet,
Section [ID, 1ine 3a. If unknown use 0.3.

E. Whole body dose - Results for Summary Table Section III, line 5.

mrem
' 1 hr (from Section IID, line llc) x hrd
= I { mrem at site boundary
mrem
- hr (from Section IID, line 12¢c) x hrd
= I f mrem at point of max X/Q for offgas stack release
mrem
. A hr (from Section IID, line 13¢c) x hrd
= I l mrem at 2 miles
mrem
4, hr (from Section IID, line l4c) «x hrd

= | ‘ mrem at 5 miles




EMERGENCY PLAN IMPLEMENTING PROCEDURE

EPIP 3.

FOLLOW-UP DOSE PROJECTIONS

Page
Revision
Date

3b
2? of 98

6/15/82

NUTE :
3)btain
F.

ATTACHMENT III, CALCULATION SHEET III (continued)

mrem

| | mrem at 10 miles
| |

mrem

hr (from Section IIU, line 15¢) x

hr (from Section 1D, line 16¢c) x

| | mrem at additional location No. 1

mrem

hr (from Section IID, line 17¢) x

| | mrem at additional location No. 2

mrem

hr (from Section IID, line 18c) x

| | mrem at additional location No. 3

exposure time from Summary Table, Section II, line 1.

hrd

hrd

Thyroid Dose Commitment - Result for Summary Tabie, Section III, Tine 6.

3a.

3b.

ElF cib
sec + Sec ) x FIGd =
cic i
sec x Flge sec
Ci sec
sec (line 1) x m3 (Sect. 1B, line 1) =
Ci sec
sec (line 2) x m3_ (Sect. IIC, line 1) =

(line 3a) +

(line 3b) =

Ci

sec



EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP 3.3b
Page 27 of 98
FOLLOW-UP DOSE PROJECTIONS Revision 1
Date 6/15/82
ATTACHMENT 111, CALCULATION SHEET III (continued)
Ci sec Ci
4a. sec (line 1) x m3 (Sect. [I18, line 2) = m3
Ci sec Ci
db. sec (1ine 2) «x m3 (Sect. IIC, line 2) = ms
&
4c. (line 4a) + (line 4b) = 'n?}
Ci sec Ci
5a. sec (1ine 1) x m3  (Sect. IIB, line 3) = ms
Ci sec Ci
5b. sec (line 2) x m3 (Sect. IIC, line 3) = m3
C
5c. (line 5a) + (line 5b) = ﬁ}
_C_i s2C Ci
ba. sec (line 1) «x m3 (Sect. IIB, line 4) = m3
Ci sec Ci
6b. sec (line 2) x m3 (Sect. IIC, line 4) = m3
C
6¢c. (line 6a) + (1ine 6b) = #
Ci sec Ci
7a. Sec (léne 1) x m3~ (Sect. IIB, line 5) = ms
i
< N sec (51
7b. sec (line 2) x m3_ (Sect. IIC, line 5) = ;
e AR sec
' C
7¢. (line 7a) + (line 7b) = E}
Ci sec Ci
8a. sec (line 1) x m3  (Sect. lIB, line 6) = m3
Ci sec Ci
8b. sec (line 2) x m3  (Sect. lIC, line 6) = ms
Ci
8c. (line 8a) + (line 8b) = ________53'
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9a.

9b.

9c.

10a.

100.

10c.

11.

12.

13.

14.

15.

ATTACHMENT III, CALCULATION SHEET III (continued)

[18, line 7)

[IC, line 7)

(Vine 9b) =

118, line 8)
IIC, line 8)

.(11ne 10b) =

Ci sec
sec (line 1) x m3 (Sect.
Ci sec
sec (line 2) x m3 (Sect.
(line 9a) +
Ci sec
sec (line 1) x m3 (Sect.
g sec
sec (line 2) «x m (Sect.
(line 10a) +
Ci
m3 (line 3¢) x
TCFIf = | |
| | mrem

Ci
m3 (line 4c) x

TCFIf = |
l

Ci
m3 (1ine 5¢) x

TCFIf = |
l.

Ci
m3 (line 6¢) x

TCFIf = |
l

Ci
m3 (line 7¢) x

TCFIf = |
1

hrd x 3.8 x 108

at site boundary

hrd x 3.8 x 108

| mrem

at point of max X/Q

hrd x 3.8 x 108

| mrem

at 2 miles

hrd x 3.8 x 108

| mrem

at 5 miles

hrd x 3.8 x 108

| mrem

at 10 miles

o
—

2|0 30

3o

2o

U=



Nt
wUnie

additional

hry x 3

addi%tional

mrem additional

stack release rate from Summary Table, Sectio
roof exhaust release rate from Summary Table,

“Offygas stack release rate from Summary Table, Section II, line

31 A
L

Section [ID, line 3a.

[f unknown use 0.3.

@y
=1od1ne ac
[ID, line
ylheet s

tivity fraction for elevated release-obtain from Data
3b. If unknown use 0.3 unless Standby Gas Treatment
ion | line is in operation then use 0.003.

p > ' r 1\
2ecCt Lol i)
£
!

Jjbtain TCFI from Figure 12 us
line 2).

ing time after shutdown (Summary

1
-

J)btain exposure time from Summary Table, Section II, line 1.

Th

'
A

Plume width
iaoie,

de

e f
[

'
L

LTI 1 y
>ecticon tine 8.

t of maximum X/Q

p
f Jffyas Stack release

oln
or

470
a2l S |J )

\VedlJ

1
e a4
JO0CaiIn

summary Table,

remaining p
seC

.
-

.
e

hrd x 3.8

dine activity fraction for ground level release, obtain from I

ollowing are the plume widths to be placed

nued

location

location

x 108

location

n

Sheet

summary

Summary Sheet Section
see Data Summary

Table, Section

in the Summary
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NOTES:

ATTACHMENT 111, CALCULATION SHEET III (continued)

Plume arrival time - Results for Summary Table Section III, line 8.

1. 2.78 x 10-4

2. 0.11il1 divided

3. 0.894 divided

4, 2.23 divided

5. 4.47 divided

6. 2.78 x 10-4 x

7. 2.78 x 10-4 x

8. 2.78 x 104 x

mb | Ihr to Site
md & sec = I |  Boundary
mo |hr to point of max X/Q for
by sec | offgas stack release
uld T |hr to 2 miles
by sec |
mb |hr to 5 miles
by sec |
QP |hr to 10 miles
by sec I
mP | Ihr to additional
md ¢ sec = I | location No.l
ﬂP | [hr to additional
mad 3 sec = | | Tocation No.2
mb " |hr to additional
md & sec = | | location No.3

d)btain appropriate distance from Summary Table, Section [II, line 1.

°0btain wind speed from Summary Table, Section I, line 5.
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ATTACHMENT I11, CALCULATION SHEET III (continued)

[I1.Dose information for atmospheric stability class C

A. Variable distance and Au/Q values.

1. Obtain distance to site boundary and Xu/Q for ground level and elevated
releases from following table using the down wind direction from
Summary Table, Section [, line 4.

Xu 1
Distance m U (Ground Level Rel.) e
Xu 1
T (Elevated Rel.) me
Xu , l
Down Wind Distance to T m

Direction degq. Site Bdy, meters Ground Level Rel. Elevated Rel.
0 - 11.25 1200 3.2 x 10-5 1.3 x 10-5
11.25 - 33.75 1600 2.0 x 10-5 1.1 x 10-5
33.75 - 56.25 700 8.2 x 10-5 7.5 x 10-6
56.25 - 78.75 610 1.0 x 10-4 5.0 x 106
78.75 - 101.25 490 1.5 x 10-4 2.0 x 10-6
101.25 - 123.75 450 1.8 x 10-4 1.2 x 106
123.75 - 146.25 480 1.5 x 10-4 1.8 x 106
146.25 - 108.75 500 1.4 x 10-4 2.4 x 10-6
168.75 - 191.25 460 1.7 x 10-4 1.4 x 10-6
191.25 - 213.75 500 1.4 x 10-4 2.4 x 10-6
213.75 - 236.25 630 1.0 x 10-4 5.4 x 10-6
236.25 - 258.75 720 7.8 x 10-5 7.6 x 10-6
258.75 - 281.25 670 8.8 x 10-5 6.7 x 10-6
281,25 - 303.75 730 7.8 x 10-5 7.8 x 10-6
303.75 - 326.25 980 4.6 x 10-5 1.2 x 10-5
326.25 - 348.75 1300 2.8 x 10-5 1.2 x 10-5
348.75 - 360.00 1200 3.2 x 10-5 1.3 x 10-5

Xu

2. Distance to point of maximum ~Q for offgas stack release = 1200m,
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ATTACHMENT III, CALCULATION SHEET III (continued)

B. Normalized concentration, Groind level release - Results for Summary Table,
section 1il, Tine Z.

1a
1. . me s m/secl =| | sec
| |3 at site boundary
2. 3.2x10°5, m/secP =| |sec at point of max
. | |m3~ X/Q for offgas
release
3. 6.0 x 1076 4 m/sech = sec
L e e M3 at 2 miles
4. 1.2 x 10-6 & m/secb = sec
3 lﬁ‘%' at 5 miles
5. 3.7 x 107 4 m/sech =| | sec
o I M3~ at 10 miles
6. me s m/secD =| |sec a. additional
ST | |ms_ location No. 1
1€ .
7. me & m/sec? = |sec at additional
\ |m3_ location No. 2
1C
8. me + n/secd =] |sec at additional
N e T | _|m3~ location No. 2
NOTZ:
Xu

30htain Q for ground level release from Section III, Subsection A, line 1.
Ogbtain wind speed from Summary Table Section I, line 5.

Xu
Cobtain ground level release Q for additional locations using Figure 14 and
appropriate distance from Summary Table, Section III, line 1.
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ATTACHMENT III, CALCULATIOQ I III (continued)

Normalized concentration, Elevated relea - Results for Summary Table

' —
IIl, Tine 3.

m/sec®

site boundary

|sec at point of max
ImS- X/Q for offgas
stack release

m/sec®

miles

/ b
m/sec i
5 miles

m/secP
10 miles

m/sec ‘ ' at aao?ticnal
‘ location No.

m/secP =| | at additicnal
‘ | location No.

m/secd =| | at additional
ms  location No.

AU
T for elevated release from Section III, Subsection A,

wind speed from Summary Table, Section I, line 5.
) Xu
“Obtain elevated release Q for additional locations using Figure and appropriate
= &
IO O

distances from Summary Table, Section , line 1. -

0. Whole body dose rate - Results for Summary
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3.

4.

5.

6.

7.

ATTACHMENT 111, CALCULATION SHEET III (continued)

Du

Q for site boundary:

la. FIC x ouogIf x terrd.
3. (1 - FIC) X DUOQNGP x TCFNGT =

3c. (line 3a) + ) (line 3b) =

%! for location of maximum %! for offgas stack release:

f4a. ____ FIC x12.0x TeF19 =

4b. (1 - FIC) x 8.50 x TernG! = -
dc. (1ine 4a) + (1ine 4b) =

Du

Q for 2 miles:

5a. FIC x 8.30 x TeF1% =

5b.(1 - FIC) x 5.90 x TernGt =

5c. (1ine 5a) + i (1ine 5b) =

Du

Q for 5 miles -

6a. FIC x 1.85 x TeF1 Y =

6b. (1 - FIC) x 1.30 x _ TCFNGT =

6c.____ _ (1ine 6a) + (line 6b) =

o

Q “for 10 miles

7a. FIC x 0.440x TeF1 9 .
7_b—.(1— o FIC) x 0.3.20-x- : TeFNGT =

lee—— —-— (]1ne 75) - (]'“‘e 7b) - i i
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ATTACHMENT 111, CALCULATION SHEET III (continued)

Du
8. Q for additional location No. 1:
8a. FIC x puoQtf x TCF19=
gb.(1 - FIC) X DUOQNGP x TCFNGT =
8c. (1ine 8a) + (1ine 8b) =
Du
9. Q for additional location No. 2:
9a. FIC x ouoqlf x TcF19 =
9b.(1 - FIC) X DUOQNGN x TCFNG' =
9c. (1ine 9a) + (Tine 9b) =
Du
10. Q for additional location No. 3:
10a. FIC x puoqrf x TCF19 =
10b. (1 - FIC) X DUOQNGN x TCFNG! =
10c. (1ine 10a) + . (line 10b) =
i sec]
lla. sec (line 1) x m X (line 2)=
_Cik Du _ml
11b. sec x q (line 3¢) + Sec =
llc. (Tine 11a) + (1ine 11b)
.= | mrem
hr at site boundary
Ci sec |
12a. sec (line 1) x ms X (line2) = _____
_Cik Du _ml
12b. sec x q (line 4c) + sec =
12c. (line 12a) + (1ine 12b)
- mrem Xu

hr at point of max
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13a.

13b.
13c.

14a.

14b.
14c.

15a.

15b.
15¢.

16a.

16b.
16¢c.

17a.

ATTACHMENT III, CALCULATION SHEET III (continued)

_Li secJd
sec (line 1) x md X (line 2) =
_Cik Du ml
sec x T (line 5¢c) 4 Sec =
(1ine 13a) + (line 13b)
=| | mrem
| |"hr  at 2 miles
_Ci sec)
sec (line 1) x ™ ox ___ (line2) =
_Cik 0y ol
sec x T (line 6) + Sec =
(1ine 14a) + (line 14b)
= | mrem
| |"hr at 5 miles
Ci - secd .
sec (line 1) x ™ x____(line2) =
_Cik Du ol
sec x T (line 7¢) 4 sec =
(line 15a) + (1ine 15b)
=| | mrem |
| |"hr  at 10 miles
_£4 secd
sec (line 1) x s x (line 2) = |
_Cik Du _nl
sec x T (line 8¢c) ¢ Sec =
(1ine l6a) + (1ine 16b)
=| | mrem

| "hr at additional location No. 1

Ci sec]
sec (line 1) x s x (1ine 2) =
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ATTACHMENT I1I, CALCULATION SHEET III (continued)

_El? Du ml
17b. sec x T (line 9¢) 4 Sec =
17¢. (line 17a) + (1ine 17b) =

= mrem
hr  at additional location No. 2
Ci sec)
18a. sec (line 1) x ™ x (1ine 2) =

_Cik Du ml
18b. sec x T (line 10c) + Sec =
18c. (1ine 18a) + (line 18b)

- mrem

|"hr at additional location No. 3

NOTES:
%eactor building stack release rate from Summary Table, Section II, line 2.
OTurbine building roof exhaust release rate from Summary Table, Section II, line 4,

“lodine activity to noble gas activity ratio-obtain from Data Summary Sheet Section
[ID, line 3b. If unknown use 0.3 unless Standby Gas Treatment is in operation (See
Data Summary Sheet, Section [I1.D, line 1) then use 0.003.

d0btain iodine dose factor (DFI) for time after shutdown (Summary Table, Section I,
1ine 2) from Figure 6.

®0btain noble gas dose factor (DFNG) for time after shutdown (Summary Table,
Section I, line 2) from Figure 7.

Ou

fObtain'G— for iodine (DUOQI) from Figure 16 using the appropriate distance from
Summary Table, Section III, line 1.

90btain time correction factor for iodine (TCFI) from Figure 9 using time after
shutdown (Summary Table, Section I, line 2).

Ou

Nobtain T for noble gas (DUOQNG) from Figure 17 using the appropriate distance from
Summary Table, Section III, line 1.
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ATTACHMENT III, CALCULATION SHEET 1II (continued)
'Obtain the noble gas time correction factor (TCFNG) from Figure 11 using time after
shutdown (Summary Table, Section I, line 2).
X
JObtain appropriate Q for ground level release from Summary Table, Section III,
line 2.
KObtain offgas stack release rate from Summary Table, S ' line 3.

: |
'Obtain wind speed from Summary Table, Section I, line 5.

Mlodine activity to noble gas activity ratio - obtain from Data Summary Sheet,
Section IID, line 3a. If unknown use 0.3.

E. Whole body dose - Results for Summary Table Section III, line 5.
mrem
l. hr (from Section IIID, line 11C) x

————

mrem at site boundary

mrem
—n - " T \
hr (from Section I[IID, line 12C) x hrd

, mrem at point of max X/Q for offgas stack release

|
mrem

hr (from Section IIID, line . 3 hrd

mrem at 2 miles

mrem
hr (from Section

, mrem at 5 miles

mrem
hr (from Section

[ mrem at 10 miles
|

ion

mrem at additional
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NOTE:

ATTACHMENT III, CALCULATION SHEET III (conti

mrem

7. hr (from Section 111D, line 17C) x

= | | mrem at additional location No. 2
| |

mrem

8. hr (from Section [IID, line 18C) x

= | | mrem at additional location No. 3
| |

d0btain exposure time from Summary Table, Section II, line 1.

Fs

nued)

hrd

hrad

Thyroid Dose Commitment - Result for Summary Table, Section III, line 6.

cia cib Ci
1. | sec + _ Sec ) x FIgd = Sec
cic ci
2. sec  x FIE® sec
Ci sec Ci
3a. sec (line 1) x m3  (Sect. IIIB, line 1) = m3
Ci sec Ci
3b. sec (line 2) x m3 (Sect. IIIC, line 1) = m3
3. (line 3a) + (1ine 3b) = m;
ci sec i
da. sec (line 1) x m3  (Sect. IIIB, line 2) = m3
El sec |
ab. sec (line 2) x m3_ (Sect. IIIC, line 2) = ms
4c. (line 4a) + (line 4b) = %;
El sec Ci
5a. sec (line 1) x m3 (Sect. IIIB, line 3) = m3
Ci sec e
5b. sec (line 2) x m3_ (Sect. IIIC, line 3) = ma
R WSS Dy e - s

5¢. (1ine 5a) + (line 5b) =
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bc.

7a.
7b.
1¢c,

8a.
8b.

8c.

9a.
9b.
9¢c.

10a.
10b.
10c.

1§

12.

ATTACHMENT

Ci
sec (line
Ci
sec (line

(line 6a)

Ci

sec (line
i

sec (line

(line 7a)

i
sec (line
Ci
sec (line

o

\line 8a)

Ci
sec (line
Ci
sec (line

(line 9a)

Ci
sec (line
Ci
sec (line

ITI, CALCULATION SHEET III (continued)

1) x

2)

+

X

Sec
m3
Sec

m3  (Sect.

(1ine 6b)

1)

sec
m3
sec
m3

(1ine 7b)

1)
2)

+

sec
m3_ (Sect

Sec
m3

(line 8b)

1)
2)

+

sec

m3 (Sect
sec
n3

(1ine 9b)

1)
2)

(line 10c) +

Ci

sec
m3 (Sect

sec
m3  (Sect.

(Sect.

(Sect.
(Sect.

(Sect.

(Sect.

[IIB, Tline

ITIC, line

(1ine 10c) +

TeFIf =

Ci

TCFIf

l

I
l

m3 (line 3c) x

hrd x 3.8 x 108

————— e e

m3 (line 4c) x

mrem at site boundary

hrd x 3.8 x 108

mrem at point of max X/Q

Ci
I11B, line 5) ms
e
I1IC, line 5) m3
Ci
. 1118, line 6) ms
Ci
I1IC, line 6) ms
Ci
. 1118, liv2 7) ms
L
[11C, line 7) m3
- m;
] Ci
. 111B, line 8) ms
Ci
I1IC, line 8) m3
m;
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ATTACHMENT III, CALCULATION SHEET III (continued)
Ci sec ' Ci
ba. sec (line 1) m3  (Sect. IIIB, line 4) m3
Ci sec - Ci
6b. sec (line 2) m3 (Sect. IIIC, line 4) ms
b¢c. (line 6a) + (1ine 6b) = %
Ci sec Ci
7a. sec (line 1) m3_ (Sect. II1IB, line 5) m3S
Ci sec T,
7b. sec (line 2) m3_ (Sect. IIIC, line 5) m3
7c. (line 7a) + (line 7b) = %
Ci sec Ci
8a. Séc (line 1) m3~ (Sect. IIIB, line 6) m3
ci sec Ti
8b. sec (line 2) m3  (Sect. I11C, line 6) m3
e T
8c. (1ine 8a) + (line 8b) = m
Ci sec Ci
9a. sec (line 1) m3 (Sect. IIIB, line 7) ms
Ci sec 6 Ci
9b. sec (line 2) m3 (Sect. IIIC, line 7) m3
2
. (line 9a) + (1ine 9b) =
Ci sec Ci
10a. sec (line 1) m3  (Sect. III8, line 8) m3
Ci sec Ci
10b. Sec (line 2) m3_ (Sect. IIIC, line 8) ms
10c. (1ine 10c) +. (1ine 10c) + m;7
Ci
11. m3 (1ine 3c) «x hrd x 3.8 x 108
TCFIf = |
| | mrem at site boundary
Ci

12.

TCF1f

m3 (line 4c) x

hrd x 3.8 x 108

| mrem at point of max X/
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
13. m3 (line 5¢) x

x ___ TcFif =

Ci
14, m3 (1ine 6¢) x

|
| | mrem at 2 miles

x _____ TcFIf =

I | mrem at 5 miles

hrd x 3.8 x 108

hrd x 3.8 x 108
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci _
15. m3 (line 7¢) x hrd x 3.8 x 108

X TCFIf = | |
| | mrem at 10 miles

Ci
16. m3 (line 8¢) x hrd x 3.8 x 108

X TeFIf = |
| | mrem at additional location No. 1

Ci
17. - m3 (line 9¢) x hrd x 3.8 x 108

X TCFIf = |
| | mrem a2t additional location No. 2

Ci
18. - m3 (iine 10c) x hrd x 3.8 x 108

X TeFIf = | |
| | mrem at additional location No. 3

NOTES:

3Reactor building stack release rate from Summary Table, Section II, line 2.
Turbine building roof exhaust release rate from Summary Table, Section II, line 4.
COffgas stack release rate from Summary Table, Section II, line 3.

9lodine activity fraction for ground level release, - obtain from Data Summary Sheet
Section IID, line 3a. If unknown use 0.3.

®lodine activity fraction for alevated release - obtain from Data Summary Sheet
Section 11D, line 3b. If unknown use 0.3 unless Standby Gas Treatment (see Data
Summary Sheet, Section II1.0, line 1) is in operation then use 0.003.

fObtain)TCFI from Figure 12 using time after shutdown (Summary Table, Section I,
line 2).

90btain exposure time from Summary Table, Section II, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

G. Plume width - The following are the plume widths to be placed in the Summary
Table, Section [II, line 7.

Point of maximum X/Q

for Offgas Stack release 2mi Smi 10mi
720 meters 1900 2700 6600 (meters)
(0.45) (1.2) (1.7) (4.1)(miles)

NOTE :

Obtain remaining plume widths from Figure 18 using the appropriate distances from
Summary Table, Section III, line 1.

He Plume arrival time - Results for Summary Table Section III, line 8.

mb hr to Site
l. 2.78 x 10-4 x md & sec = Boundary
mP hr to point of max X/Q for
2. 0.333 divided by sec = offgas stack release
mP hr to 2 miles
3. 0.894 aivided by sec =
mb hr to 5 miles
4. 2.23 divided by sec =
mb T |hr to 10 miles
5. 4.47 divided by sec =
mP | |hr to additional
6. 2.78 x 10-4 x md 4 sec = | | location No. 1
mP | |hr to additional
7. 2.78 x 10-4 x md 4 sec = | |  location No. 2
mb |~ |hr to additional
8. 2.78 x 10-4 x ma sec = | location No. 3

NOTES:
30btain appropriate distance from Summary Table, Section III, Tine 1.

®obtain wind speed from Summary Table, Section I, line 5.
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ATTACHMENT III, CALCULATION SHEET III (continued)

’

P

[V. Dose information for atmospheric stability class OE

Variable distance and Xu/Q values.

Obtain distance to site boundary and Xu/Q for ground level and elevated
releases from following table using the down wind direction from
Summary Table, Section I, line 3.

Au
Distance Q (Ground Level Rel.)

Xu 1
T (Elevated Rel.) m<

.X—u— Y =)
Down Wind Distance to Q m<
Direction deg. Site Bdy, meters Ground Level Rel. Elevated Rel.

10-4
10-5
10-4
10-4

11.25 1200
33.75 1600
56.25 700
78.75 610
101.25 490
23.75 450
6.25 480

.75 500
Ee 460
e 500
6. 630
8.75 720
1.2
)3.
b.

~NOY S WO

PR—

3

O o
PO OMONO OOV —O 0O &

no

4
b8
9
1
3
5
o

670
730
2 980
48.75 1300
bu.“ 1200

NMWHFHWYNdGPFWOoOwossLP,wWHePpoooom
K OM I XK M K X M XK X XK XK XK XK X X X
K OI XK K XK XK MM MK XK XN X X XK X XX

L
‘.
1
1l
5
[4
5
V4
2
\
C
30
32
2
-
|
-

N WWWEesEOoO O OO

WO O ek

AU
point of maximum Q for offgas stack
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ATTACHMENT III, CALCULATION SHEET III (continued)

B. Normalized concentration, Ground level release - Results for Summary Table,
section [1I, Tine Z.

12
L me & m/secd =| sec
I lmg' at site boundary
2. 2.2 x 105 4 m/secd =| |§§g at point of max
| | X/Q for offgas
release
3. 3.1 x 10-6 4 m/sec® =| | sec
‘ I M3~ at 2 miles
4. 7.2 x 10-6 & m/secb =| | sec
I M3~ at 5 miles
5. 2.4 x 10-7 m/secl = sec
P M3 at 10 miles

1€

6. me & m/secl =| |sec at additional
per— | [m3~ location No. 1

1¢

7. me s m/secl =| |sec at additional
N | |m3~ location No. 2

1¢

8. me & m/secd =| |sec at additional

| |ms location No. 3

NOTE :

Xu
d0btain Q for ground level release from Section IV, Subsection A, line 1.

®obtain wind speed from Summary Table Section I, line 5.

Xu
“obtain ground level release Q for additional locations using Figure 19 and
appropriate distance from Summary Table, Section III, line 1.

C. Normalized concentration, Elevated release - Results for Summary Table, Section
111, Tine 3.
1a

¥ me 4 m/secd =| | sec
| |m3 at site boundary
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ATTACHMENT III, CALCULATION SHEET III (continued)

2. 7.0 x 10-6 m/secP =| sec at point of max
I m3~ X/Q for offgas
stack release

3. 6.6 x 10-6 s m/secd =| sec
I me at 2 miles
4. 4.7 x 10-6 & m/secb =| sec
| M3 at 5 miles
5. 2.0 x 10-6 » m/secd =| | sec
o l Im3 at 10 miles
6. me m/secd =| isec at additional
. | ms_  location No. 1
1 . °
7. me & m/sec® =| |sec at additional
. | Ims_  location No. 2
1
8. me & m/secd =| |sec at additional
| im3  location No. 3

NGIE:

Xu
3)btain T for elevated release from Section IV, Subsection A, line 1.

®)btain wind speed from Summary Table, Section I, line 5.

Xu
CObtain elevated release § for additional locations using Figure 20 and appropriate
distances from Summary Table, Section III, line 1.

D. Whole body dose rate - Results for Summary Table, Section III, line 4.

_cia _cib Ci
) sec + sec = ~sec
2a. FIMm x DFId =
2b. (1 - FIm x DFNGE =

o, (1ine 2a) + (line 2b) =
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ATTACHMENT 111, CALCULATION SHEET III (continued)

- %! for site boundary:
3a. FIC x ouoq1f x tert’ =
3b.(1 - FIC) x ________ DUOQNGM x TCFNGT =
3c. 7 (1ine 3a) + (1ine 3b) =
Ou Xu

4., Tq for location of maximum § for offgas stack release:

4a. 7 FIC x 11.0 x

e =

4b.(1 - FIC) x 7.2 «x

TCFNGT =

4c. : (line 4a) +

Ou i
5. Q for 2 miles:

5a. FIC x 11.1 x
5b.(1 - FIC) x 8.0 «x
$c. (line 5a) +

(line 4b) =

TcF1d =

TCFNGT =

Du
6. T for 5 miles

(line 5b) =

Terld -

TCFNGT =
(1ine 6b) =

6a. FIC x 7.4 «x
6b.(1 - FIC) x 4.1 «x
6c. (1ine 6a) +
Ou

7. Tf‘for 10 miles
7a. FIC x 2.6 x
7b.(1 - FIC) x 1.85 x

TeF1d =

TCFNGT =

7c. (line 7a) +

(1ine 7b) =
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du
8. T for additional location No. 1:
8a. FIC x .puoqIf x TCF19 =
8b.(1 - FIC) X DUOQNGN x TCFNGT =
8c. (1ine 8a) + ‘ (1ine 8b) =
Ou
9. T for additional location No. 2:
9a. FIC x * puoqQIf x TCF19 =
9%.(1 - FIC) X DUOQNGN x TCFNGT =
9¢. (line 9a) + (1ine 9b) =
Ou
10. T for additional location No. 3:
10a. FIC x ouoqIf x TcF19 -
10b.(1 - FIC) X DUOQNGh X TCFNGT =
10¢c. (1ine 10a) + (1ine 10b) =
< sec]
1la. sec (1ine 1) x ™ x ___ (line 2) =
| Cik Ou ol
11b. sec x T (line 3) 2 sec =
llc. (1ine lla) + (1ine 11b)
=| |mrem
| |"hr  at site boundary
e sec]
12a. sec (line 1) x ™ x (line 2) =
Lk Du ml
12b. sec x T (line &) 2 sec =
12¢. (1ine 12a) + (1ine 12b)
=| |mrem

Xy
| |"hr at point of max ~Q
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13a.

13b.
13¢.

14a.

14b.

l4c.

15a.

15b.
15¢.

16a.

16b.
l6¢c.

ATTACHMENT III, CALCULATION SHEET III (continued)

Ci

sec (line 1) x

_Cik
sec x

T (line 5) +

(1ine 13a)

| mrem

|"hr at

(line 2) =

(1ine 13b)

Du
T (line 6) +

(1ine 14a)

| mrem

|"hr  at

- Ci

Sec (line 1)

_Cik
sec x

(1line 14b)

Du
T (line 7) ¢

(1ine 15a)

| mrem
| hr at

i
sec (line 1)

_Cik
sec X

(line 15b)

Du
T (line 8) +

(line 16a)

| mrem

|"hr  at

(line 2) =

(1ine 2) =

m——— e

(line 2) =

(iine 16b)

additional location No. 1
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ATTACHMENT III, CALCULATION SHEET III (continued)

_Ci secl
17a. sec (line 1) x m x (line 2) =
_Cik Du ml
17b. sec x T (line 9) + Sec =
17¢. (line 17a) + (Tine 17b)
= mrem
hr at additional location No. 2
Ci sec]
18a. sec (line 1) x m x______ (line 2) =
_Cik Du _ml
18b. sec x Q (line 10)+ sec =
18¢. (line 18a) + (iine 18b)

= mrem
) hr at additional location No. 3

NOTES:

dReactor building stack release rate from Summary Table, Section II, line 2.

®Turbine building roof exhaust release rate from Summary Table, Section II, line 4.

Clodine activity to noble gas activity ratio - obtain from Data Sumary Sheet Section
[ID, Tine 3b. If unknown use 0.3 unless Standby Gas Treatment is in operation (See
Data Summary Sheet, Section I[.D, line 1) then use 0.003.

d0btain iodine dose factor (DFI) for time after shutdown (Summary Table, Section I,
line 2) from Figure 6.

€Ubtain noble gas dose factor (DOFNG) for time after shutdown (Summary Table,
Section I, line 2) from Figure 7.

Ou
Ubtain Q for iodine (DUOQI) from Figure 21 using the appropriate distance from
Summary Table, Section [II, line 1.

f

Sybtain time correction factor for iodine (TCFI) from Figure 9 using time after
shutdown (Summary Table, Section I, line 2).

Du
Nobtain Q for noble gas (DUOQNG) from Figure 22 using the appropriate distance from
Summary Table, Section [II, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

Tobtain the noble gas time correction factor (TCFNG) from Figure 1l using time after
shutdown (Summary Table, Section I, line 2).

) X

JObtain appropriate Q for ground level release from Summary Table, Section III,
line 2.

KObtain offgas stack release rate from Summary Table, Section I[I, line 3.

lobtain wind speed from Summary Table, Section [, line 5.

Mlodine activity to noble gas activity ratio - obtain from Data Summary Shet Section
[ID, line 3a. If unknown use 0.3.

E. Whole body dose - Results for Summary Table Section III, line 5.
mrem
1. hr  (from Section IVD, line 11C) x hra

e ' , mrem at site boundary

mrem .
- hr (from Section IVD, line 12C) x hrd

= l l mrem at point of max X/Q for offgas stack release

mrem
- hr (from Section IVD, line 13C) x hrd

= l I mrem at 2 miles

mrem
4, hr (from Section IVD, line 14C) x hrd

= I ' mrem at 5 miles

mrem
8. hr (from Section IVD, line 15C) «x hrd

= l l mrem at 10 miles

mrem

6. hr (from Section IVD, line 16C) hra

>

= ‘ l mrem at additional location No. 1
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ATTACHMENT III, CALCULATION SHEET III (continued)
mrem
hr (from Section 1VD, line 17C) x hrd
= | | mrem at additional location No. 2
| |
mrem
8. hr (from Section IVD, line 18C) x hrd
= | | mrem at additional location No. 3

30btain exposure time from Summary Table, Section II, line 1.

Fy

Thyroid Dose Commitment - Result for Summary Table, Section III, line 6.

cia cib g
1. ( sec + sec ) x FlGgd = sec
cic Ci
2. sec x FIEe Sec
Ci sec Ci
3a. sec (line 1) m3  (Sect. IVB, line 1) = ms
Ci sec Ry
3b. sec (line 2) m3  (Sect. IVB, line 1) = ms
3. (line 3a) + (1ine 3b) = m;
Ci sec Ci
da. sec (line 1) m3  (Sect. IVB, line 2) = m3
Ci sec e et
ab. sec (line 2) m3  (Sect. IVB, line 2) = ms
ac. (line 4a) + (line 4b) = m;
Ci sec Ci
5a. Sec (line 1) m3  (Sect. IVB, line 3) = ms
Ci sec Ci
5b. sec (line 2) m3  (Sect. IVB, line 3) = ms
C]
o8, (line 5a) + (line 5b) = s
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ATTACHMENT III, CALCULATION SHEET III (continued)
Ci sec Ci
ba. sec (line 1) x m3 (Sect. IVB, line 4) ms
Ci sec - Ci
6b. ec (line 2) x m3 (Sect. IVB, line 4) m3
bc. (1ine 6a) + (line 6b) = | m;
Ci sec Ci
7a. sec (line 1) x m3  (Sect. IVB, line 5) m3
Ci sec e C
7b. sec (line 2) x m3 (Sect. IVB, line 5) m3
7¢. (line 7a) + (1ine 7b) = m;
Ci sec Ci
8a. sec (line 1) x "m3 (Sect. IVB, line 6) ms
-Ci sec e <
8b. sec (line 2) x m3  (Sect. IVB, line 6) ms
——
8c. (line 8a) + (1ine 8b) = m
- Ci sec Ci
9a. sec (line 1) x m3_ (Sect. IVB, line 7) m3
Ci sec R
9b. sec (line 2) x m3  (Sect. IVB, line 7) 3
E}
9¢. (1ine 9a) + (Tine 9b) = m
Ci sec Ci
10a. sec (line 1) x m3  (Sect. IVB, line 8) = m3
Ci sec R
10b. sec (line 2) x m3  (Sect. IVB, line 8) ms
10c. (1ine 10a) + (1ine 10b) = m;
Ci
11. m3 (1ine 3) x hrd x 3.8 x 108

2.

TCFIf =« | |

| | mrem at site boundary

Ci
m3 (line 4) x

hrd x 3.8 x 108

Terif = |7 |

| | mrem at point of max X/Q
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
13. m3 (line 5) x hrd x 3.8 x 108

X TCFIf = |
| mrem at 2 miles

Ci
14, m3 (line 6) x hrd x 3.8 x 108

X TCFIf = | |
| | mrem at 5 miles

Ci
15. " m3 (line 7) x hrd x 3.8 x 108

v e

X TCFIf = | |
| |

mrem at 10 miles

Ci
16. m3 (line 8) x hrd x 3.8 x 108

X Wi w 5 e )
wal | | mrem at additional location No. 1

Ci
17. m3 (line 9) «x , hrd x 3.8 x 108
X TeFIf = | |
| | mrem at additional location No. 2
Ci
18. m3 (line 10)x hrd x 3.8 x 108

X TeFif = | |
| | mrem at additional location No. 3

NOTES:

dgeactor building stack release rate from Summary Table, Section I[I, line 2.
OTyurbine building roof exhaust release rate from Summary Table, Section II, line 4.
COffgas stack release rate from Summary Table, Section II, line 3.

d1odine activity fraction for ground level release - obtain from Data Summary Sheet
Section [ID, line 3a. If unknown use 0.3.

€lodine activity fraction for elevated release - obtain from Data Summary Sheet
Section IID, 14ne 3b. If unknown use 0.3 unless Standby Gas Treatment (see Data
Summary Sheet, Section II.D, 1ine 1) is in operation then use 0.003.
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ATTACHMENT III, CALCULATION SHEET III (continued)

fObtain)TCFI from Figure 12 using time after shutdown (Summary Table, Section I,
line 2).

90btain exposure time from Summary Table, Section Ii, line 1.

G. Plume width - The following are the plume widths to be placed in the Summary
Table, Section [II, line 7.

Point of maximum X/Q

for Offgas Stack release emi 5mi 10mi
1400 1100 2400 4300 (meters)
(0.87) (0.68) (1.5) (2.7)(miles)

NOTE:

Obtain remaining plume widths from Figure 23 using the appropriate distances from
Summary Table, Section I[II, line 2.

H. Plume arrival time - Results for Summary Table Section III, line 9.

mb |~ |hr to Site
1. 2.78 x 104 md & sec = | |  Boundary
mb | |hr to point of max X/Q for
2. 1.11 divided by sec = |____| offgas stack release
mb | |hr to 2 miles
3. 0.894 divided by sec = | |
md |7 |hr to 5 miles
4. 2.23 divided by sec = | |
mb |~ |hr to 10 miles
5. 4.47 divided by sec = | I
. md I~ |hr to additional
6. 2.78 x 10-4 ma sec = t |  location No. 1
, mb |~ |hr to additional
7. 2.78 x 10-4 x ma & sec = | |  location No. 2
mb | |hr to additional
8. 2.78 x 1074 md 4 sec = | | location No. 3

NOTES:

d0btain appropriate distance from Summary Table, Section III, line 1.

bUbtain wind speed from Summary Table, Section I, Tine 5.
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ATTACHMENT III, CALCULATION SHEET III (continued)

Dose information for atmospheric stability class FG

A. Variable distance and Xu/Q values.

1

Obtain distance to site boundary and Xu/Q for ground level and elevated
releases from following table using the down wind direction from
Summary Table, Section I, line 4,

Xu
Distance 0 (Ground Level Rel.)

X 1
Q (Elevated Rel.) me

Xu , 1
— -

Down Wind Distance to Q me
Uirection deg. Site Bdy, meters Ground Level Rel. Elevated Rel.

0 - 11.25 1200
.25 - 33.75 1600
.75 - 56.25 700
.25 . 610
D 490
B9 450
D 480
.25 500
.75 460
N 79 500
.75 .25 630
89 .75 720
.75 ' &9 670
. 09 3.75 730
.75 26.25 980
B9 348.75 1300
.75 .00 1200

C
ro o
L |

4

.

.
-
2
3
5
3
7
10
)
.-

"
1
3
o}
3
1
1

23

,ﬂ.,.
»
o
o
on

~N
on

PO = = e e Ny
\ >
CONWr-00 O Wr.
~d
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Au

UDistance to point of maximum Q for offgas stack release = 16090m.




o R e R R R

EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP 3.3b

Page 57 of 98
FOLLOW-UP DOSE PROJECTIONS Revisicn 1

Date 6/15/82

ATTACHMENT III, CALCULATION SHEET III (continued)

B. Normalized concentration, Ground level release - Results for Summary Table,
section [II, Tine £.
1a
1. me 4 m/secd =| | sec
| M~ at site boundary

2. 2.0 x 1075 4 m/secd |sec at point of max

M3~ X/Q for offgas
release

3. 2.1 x 104, m/secP

sec
M3 at 2 miles

Iﬁ%g at 5 miles

5. 2.0 x 10-5 & m/secP =| I'sec _
i (M3 at 10 miles

4, 5.5 x 10-5 , m/secP

1€

6. me & m/secd =| |sec at additional
. | |ms location No. 1
1

7. me » m/secP =| |sec at additional
. | |ms location No. 2
i

8. me & m/sec® =| |sec at additional
| {m3 location No. 3

NOTE:
12
3)btain Q for ground level release from Section V, Subsection A, line 1.

0btain wind speed from Summary Table Section I, line 5.

Xu
CObtain ground level release Q for additional locations using Figure 24 and
appropriate distance from Summary Table, Section III, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

C. Normalized concentration, Elevated release - Results for Summary Table, Section

1Lk, 11ne 3.
1a
1. me 4 m/secd = s
lmS%t site boundary
2. 1.7 x 10-4 , m/secd = sec at point of max
M3 X/Q for offgas
stack release
3. 1.7 x 10-114 m/secd = sec
(M3~ at 2 miles
4. 2.2 x 10-7 4 m/secd = sec
ﬁs' at 5 miles
5. 1.7 x 1076 4 m/sec? = sec
" ms at 10 miles
6. me 4 m/sec® = sec at additional
. [m3~  location No. 1
1
7. me 4 m/secd = sec at additional
. mS_  location No. 2
1
8. me 4 m/secP = sec at additional
m3_  location No. 3

NOTE:
Xu
30btain § for elevated release from Sectopm V. Subsection A, line 1.
P0btain wind speed from Summary Table, Section I, line 5.
Xu
Cobtain elevated release § for additional locations using Figure 25 and appropriate
distances from Summary Table, Section III, line 1.

0. Whole body dose rate - Results for Summary Table, Section III, iine 4.

_cia cib Xl
i 1N sec + sec = Sec
2a. FIM x DF1d =
2b. (1 - FIM) x DFNGE =

- ' (1ine 2a) + (1ine 2b) =
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du
3. Q for site boundary:
3.} Fle x _ puoQtf x TcF1 9=
3b. (1 - FIC) X puogneh x __ _ TCFNGT =
3¢, ___ (1ine 3a) + (iine 3b) =
Du Xu
4. Q for location of maximum Q
s. FIC x 4.2 x TeF1 Y-
4b. (1 - FIC) » 3.0 «x TCFNGT =
4c. (line 42) + (lin2 4b) =
Du
5. Q for 2 miles:
5. FIC x 6.8 x reFr 9=
5b. (1 - FIC) x 4.8 x TCFNGT =
" B¢, (1ine 5a) + . {line 5b) =
Du
6. Q for 5 miles )
6a. FIC x 5.3 x » veF1 9=
6b. (1 - FI€) x 3.7 x TCFNG =
6¢. (1ine 6a) + (line 6k} =
.
7. Q@ for 10 miles
7a. FIC x 4.2 «x TCF19=
7ba(1 - FI¢) x 3.0 x TeFnGt =
Tc. {(Yine 7a) + (line 7b) =
Du
8. Q for additional location No. 1
8a. FIC x ouoQIf x TCF19=
8b.(1 - FIC) X QUOQNGN x TCFNGY =

O~ ITidna 0\ 4 [MTina ORY -«
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ATTACHMENT III, CALCULATION SHEET III (continued)

9. %2 for additional location No. 2
9a. FIC x ouoqif x TCF19 =
9. (1 - FI€) X DUOQNG" x TCFNG! =
9c¢. (1ine 9a) + (1ine 9b) =
10. 82 for additional location No. 3
e .. f°x puoq1® x TCF19 =
10b.(1 - FIC) X DUOQNG" x TCFNG! =
10c. (1ine 10a) + (1ine 10b) =
lla. ?%% (1ine 1) x E%S? X (line 2) =
cik Du m!
11b. Sec x T (line 3c)+ ____ Sec =
llc. (1ine 1la) + (1ine 11b)
. E%;! at site boundary
12a. ?%% (1ine 1) x E%S? X (line 2)=
cik Du _m}
12b. Sec x T (line d4c)+ ___ Sec =
12c. (1ine 12a) + (1ine
) ﬂﬁgﬂ at point of max 1&
13a. ?%% (1ine 1) x 2%89 X (Tine 2)= _
cik Ou _m1
13b. Sec x T (line 5¢)4 sec =
1%. (1ine 13a) + (1ine 13b)
= | mrem

“hr at 2 miles
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14a.

14b.
l4c¢.

15a.

15b.
15¢.

16a.

16b.
16¢.

17 a.

17b.
17¢.

ATTACHMENT [11, CALCULATION SHEET III (continued)
Li sec)
sec (1ine 1) x ms x (line 2) =
_Cik Du ml
.SeC x __ T~ (line 6¢)e Sec =
(1ine 14a) + (1ine 14b)
=| | mr em
| |"hr  at 5 miles
i sec]
sec (line 1) x me x (line 2) =
_Cik Ou ml
sec x T (line 7¢c)+ Sec =
(1ine 15a) + (1ine 15b)
=| | mrem
| |"hr  at 10 miles
i sec]
sec (line 1) x m x (line 2) =
Cik Du ml
Sec x T (line 8c)+ Jec =
(1ine 16a) + (1ine 16b)
=| |mrem .
| |"hr  at additional location No. 1
Ci sec]
sec (line 1) x ™ x (line 2) =
_Cik Du ml
Sec x T (line 9¢)+ Sec =

(line 17a) + (line 17b)

| mrem
|"hr_ at additional location No. 2
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ATTACHMENT 111, CALCULATION SHEET III (continued)

) sec
18a. sec (line 1) x ™ x (1ine 2) =
_Cik Du ml
18b. sec x T (line 10c)+ Sec =
18c. (1ine 18a) + (1ine 18b)
= mrem

hr at additional location No. 3

NOTES:
dgeactor building stack release rate from Summary Table, Section [I, line 2.
®Turbine building roof exhaust release rate from Summary Table, Section II, line 4.

Clodine activity to noble gas activity ratio - obtain from Data Summary Sheet,
Section 11D, 1ie 3b. If unknown use 0.3 unless Standby Gas Treatment is in operation
(See Data Summary Sheet, Section I1.D, line 1) then use 0.003.

dobtain iodine dose factor (DFI) for time after shutdown (Summary Table, Section I,
line 2) from Figure 6.

®0btain noble gas dose factor (DFNG) for time after shutdown (Summary Table,
Section I, line 2) from Figure 7.

Ou
fobtain Q for iodine (DUOQI) from Figure 26 using the appropriate distance from
Summary Table, Section III, line 1.

90btain time correction factor for iodine (TCFI) from Figure 9 using time after
shutdown (Summary Table, Section I, line 2).

Ou
Nobtain T for noble gas (DUOQNG) from Figure 27 using the appropriate distance from
Summary Table, Section I[II, line 1.

Tobtain the noble gas time correction factor (TCFNG) from Figure 11 using time after
shutdown (Summary Table, Section I, line 2).

. X

Jobtain appropriate § for ground level release from Summary Table, Section III,
line 2.

XObtain offgas stack release rate from Summary Table, Section II, line 3.

lobtain wind speed from Summary Table, Section I, line 5.

Mlodine activity to noble gas activity ratio-obtain from Data Summary Sheet Section
[ID, line 3a. If unknown use 0.3.
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ATTACHMENT [1I, CALCULATION SHEET III (continued)

E. Whole body dose - Results for Summary Table Section III, line 5.

mr em
Le hr (from Section VD, line 11C) x hrd

= | | mrem at site boundary
| I

mrem
2. hr “(from Section VD, line 12C) x hrd

= | | mrem at point of max X/Q
| |

mrem
3. hr 1from Section VO, line 13C) x hrd

= | | mrem at 2 miles
| I

mrem
4, hr (from Section VD, line 14C)

hrd

>

= | | mrem at 5 miles
| |

" mrem
9. hr  (from Section VD, line 15C) x nrd

= | | mrem at 10 miles
| . |
mrem
6. ¢ hr_ (from Section VD, line 16C) x hrd

= | | mrem at additional location No. 1
| |

mrem
, 3 hr  (from Section VD, line 17€) «x hrd

= | | mrem at additional location No. 2
| |

mrem
8. hr (from Section VO, line 18C) x hrd

= | | mrem at additional location No. 3
N |
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NOTE :

ATTACHMENT III, CALCULATION SHEET I[II (continued)

3)btain exposure time from Summary Table, Section II, line 1.

P,

Thyroid Dose Commitment - Result for Summary Table, Section III, line 6.

cia Cib Ci
1. Sec + Sec ) x F1Gd = Sec
gic Ci
- N sec x FIE® Sec
Ci sec Ci
3a. sec (line 1) x m3_ (Sect. VB, line 1) = ms
Ci sec Ci
3b. sec (line 2) x m3_ (Sect. VC, line 1) = ms
Ci
3c. (1ine 3a) + _ (1ine 3b) = i
Ci. sec Ci
4a. sec (line 1) x m3  (Sect. VB, line 2) = ms
' Ci sec Ci
. Sec (1ine 2) x _____m3 (Sect. VC, line 2) = m3
ci
4c. (1ine 4a) + (line 4b) = m
ci sec Ci
5a. sec (line 1) x m3  (Sect. VB, line 3) = m3
Ci sec Ci
5b. sec (line 2) x m3  (Sect. VC, line 3) = s
C
8¢, (1ine 5a) + (line 5b) = m
Ci sec Ci
ba. sec (line 1) x m3 (Sect. VB, line 4) = ms
Ci sec Ci
6b. sec (line 2) x m3  (Sect. VC, line 4) = ms3
Ci
6c. (1ine 6a) + (line 6b) = o
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7

7b. sec (line 2) x m3 (Sect.

ATTACHMENT II1I, CALCULATION SHEET III (continued)

Ci sec

a. Sec (line 1) x m3 (Sect.

Ci sec

VB, line 5) =

VC, line §5) =

O
—-

Y2 Uz 'Y

O
—-

e e Y

o
—

U2 o

3o

o
—

Tc. (1ine 7a) + (iine 7b) =
Ci sec

8a. sec (line 1) «x m3  (Sect. VB, line 6) =
Ci sec

8b sec (line 2) «x m3  (Sect. VC, line 6) =

8c. (1ine 8a) + (1ine 8b) =
Ci sec

9a. sec (line 1) x m3_ (Sect. VB, line 7) =
Ci sec

9b. sec (line 2) x m3_ (Sect. VC, line 7) =

9¢c. (1ine 9a) + (1ine 9b) =
Ci sec

10a. sec (line 1) x m3  (Sect. VB, line 8) =
Ci sec

10b. sec (line 2) x m3  (Sect. VC, line 8) =

10c. (1ine 10a)+ (1ine 10b) =

Ci
11. m3 (line 3c)x hrd x 3.8 x 108
X TcFif = | |
feoo | mrem at site boundary
Ci
12. m3 (line 4c)x hrd x 3.8 x 108

X TCFIf =

mrem at point of max X/Q

U2 U2 Y



ine bc)x

hrd x

10 miles

hr9 x

additional

ine 9c¢)x hrd x

location No.

hr9 x

mrem at additio

building stack release rate from Summary Table, Sect

building roof exhaust release rate from Summary Table, Se

1

tack release rate from Summary Table, Sectioc

-9

for ground level
unknown use 0O,
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ATTACHMENT III, CALCULATION SHEET III (continued)
€lodine activity fraction for elevated release - obtain from Data Summary Sheet
Section [ID, line 3b. If unknown use 0.3 unless Standby Gas Treatment (see Data
Summary Sheet Section I1.D, line 1) is in operation then use 0.003.

?btarg)TCFI from Figure 12 using time after shutdown (Summary Table, Section I,
ine

J0btain exposure time from Summary Table, Section II, line 1.

G. Plume width - The following are the plume widths to be placed in the Summary
Fable, section III, line 7.

Point of maximum X/Q

for Offgas Stack release 2mi 5mi 10m1
2000 530 970 2000 (meters)
(1.2) -~ (0.33) (0.60) (1.2)(miles)

NOTE :

Obtain remaining plume widths from Figure 28 using the appropriate distances from
Summary Table, Section III, line 1.

H. Plume arrival time - Results for Summary Table Section III, line 8.

mb I Ihr to Site
1. 2.78 x 104 x md sec = | |  Boundary
md |7 |hr to point of max X/Q for
2. 4.47 divided by sec = | | offgas stack release
mb | [hr to 2 miles
3. 0.894 divided by sec = | |
mod |~ |hr to 5 miles
4, 2.23 divided by sec = | |
mb | |hr to 10 miles
5. 4.47 divided by sec = | I

EP | |hr to additional
6. 2.78 x 104 x md 4 sec = | |  location No. 1




EPIP
Page
Revision
Date

continued)

hr to additional

location No.

|hr to additional
‘ location No.

NOTES:

d0btain appropriate distance from Summary Table,

“Obtain wind speed from Summary Table, Section




EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP  3.3b

Page 69 of 98
FOLLOW-UP DOSE PROJECTIONS _ Revision 1

Date 6/15/82

ATTACHMENT [1I, CALCULATION SHEET IV
RELEASE RATE FROM FIELD MEASUREMENT

1. Fla x ouoQIb x TCFIC
+ (1 - F13) x DUOQNGY x TCFNG®
Ou
- ]
.Jﬂg Du
2. mR/hrf x sec ¢ —Q (1ine 1)
= | | Ci * '

| | Sec Minimum Total Release Rate

* Assumes measurement taken in plume centerline

NOTES:

lodine activity to noble gas activity ratio. If unknown use 0.3 unless Standby Gas
Treatment is in operation (Data Summary Sheet, Section I[I.D, line 1) then use 0.003.

Ou ,
®gbtain T for iodine (QUOQI) from Figure 8 for atmospheric stability class AB,
Figure 16 for class C, Figure 21 for class DE, or Figure 26 for class FG (see Summary
Table, Section I, line 6). Use the distance from the release point that the exposure
rate measurement was made (Data Summary Sheet, Section III, line 1).

“Obtain time correction factor for iodine (TCFI) from Figure 9 using the time cf
field measurement after shutdown (Data Summary Sheet, Section III, line 1).

Du
dobtain T for noble gas (DUOQNG™ from Figure 10 for atmospheric stability class AB,
Figure 17 for class C, Figure 22 for class DE, or Figure 27 for class FG (see Summary
Table, Section I, line 6). Use the distance from the release point that the exposure
rate measurement was made (Data Summary Sheet, Section III, line 1).

®Obtain time correction factor for noble gas (TCFNG) from Figure 11 usin?'the time of
the field measurement after shutdown (Data Summary Sheet, Section III, Tine 1).

fobtain exposure rate from Data Summary Sheet, Section I[II, line 3.

S0btain wind speed from Summary Table, Section I, line 5.
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ATTACHMENT IV, FIGURES

This attachment contains all the figures referenced in this procedure.




3.3b

EPIP

0
=
R
o
et
~
<
o
-
w
@ -
o >
® @
a o

6/15/82

Date

EMERGENCY PLAN IMPLEMENTING PROCEDURE

FOLLOW-UP DOSE PROJECTIONS

FIGURE 1

RM-15/HP-260

INTERMEDIATE RANGE NUBLE GAS MONITOR

.
e S s

|
-

.T- Ym..
11T
;Avu lm..m :
1

AT
r-'-'bk

it 7'.:§ .
y-m""'?"}"

3

Eagpes
el

By 355 S0 b A
- = o e S i el e N
- 44~ bt 4 B anef -
- Arjﬁ 3 Aﬁiwi .tﬁ.o -
- = - W R e R
N RN BinE
- 44}~ e +
R EH R
= VI . 2 AILW_Q i1
B h m : 2:3
R
RSN R
- L e -
o4 Ll
] )
L ] o
4 -

-

-

L T ————

“ACTIVITY

14

RESPONSE

CONVERSION

FACTCOR

(uci/CePM)

o
—
_ _—
S -
=
B b 4
N
-
o —
ey (%]
- - | =
- ~
. . o
S =
N
R ©
-
N ; ]
. ™
p——————
“ o
o
& ™~
—
prsiaingy
————p

B
-
e
of B HTH B NI R ENYE ~
vﬁ ..JLJ“.W. uo. i a2 M N WAT 4t ﬁ.‘.qul .~
- - - ~vF- vdo. ﬁ - 14 T - - J - = 2R = -
e R IS -1 3L e i 1 &
W R T 3 - el - heillea ot o
T ..aﬂézv gg-.ﬁ Mr n Iy ¥y
- bv e o by .. -3 - il R e -
w~| 0 HE 1881 ° = 3 1. + : g i+ ol oy
v..A |-k E-4- M;Jﬂv - 3T sl s
3 - v,l-,ﬁ.qn.w E 3 22 % 5T : ﬂ.w‘. P %
EEEE B LR s
4 8 IELY | : s H 1 "IQIM
k4 w0
1 '
o o
- —

"TDOWN

TIME AFTER SHU



EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP  3.3b
Page 7 of 98
FOLLOW-UP DOSE PROJECTIONS Revision %
Date 6/15/82

FIGURE 2
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Plume Width - Class AB
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NOTIFICATION OF THE EMERGENCY RESPONSE ORGANIZATION Revision 2
AND OFFSITE AGENCIES Date 6/9/82
1.0 PURPQSE
This procedure provides instructions for notifying the Emergency Response
Urganization and offsite agency personnel of the declaration of an Emergency
Action Level (EAL).
2.0 APPLICABILITY
This procedure applies to members of the on duty Operations and Security Shifts
and to the Emergency Response Organization upon declaration of an EAL.
3.0 RESPONSIBILITIES
3.1 Shift Supervising Engineer (SSE)
3.1.1 Initiate the notification process apprepriate for the event
classification.
3.1.2 Insure that notifications made to off-site agencies are correct and
timely.
3.1.3 Verify that the NRC is contacted within one hour of declaration of an
event.
3.2 Security Shift Supervisor
3.2.1 Assign communicators as required to conduct notifications.
3.2.2 Advise the Emergency Coordinator upon completion of all required
notifications and appraise him of problems encountered.
3.3 Assistant Chief Engineer - Radiation Protection and Security
3.3.1 Ensure that the Duty Emergency Response Assignments Special Order is
updated and published as required.
3.4 Emergency Planning Coordinator
3.4.1 Ensure that the Emergency Response Organization Notification Lists
(Attachment 3) are updated and published quarterly.
4.0 INSTRUCTIONS

4.1 NOTIFICATION OF UNUSUAL EVENT

4.1.1 During normal working hours, the Shift Supervising Engineer shall
initiate the nctification process by contacting the QOperations
Supervisor.
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The Uperations Supervisor shall assume all responsibility for
contact of DAEC and Corporate Management personnel.

The Director of Nuclear Generation shall normally be contacted by
the Chief Engineer.

Off-Site Agency contact shall normally be made by the Operations
Supervisor.

NOTE :
Regardless of the circumstances, the Operations Supervisor shall

insure that the NRC is contacted as per 10 CFR 50.72 within 1
hour of declaration of the event.

4.1.2 During backshifts, weekends, and holidays, when the normal staff
complement is not at the site, the Shift Supervising Engineer shall
initiate the notification process by contacting the Operations

Supervisor.

a) The Operations Supervisor shall provide direction to the SSE
regarding further contacts to be made.

b) Unless directed otherwise, the Shift Supervising Engineer shall
then contact the Duty Emergency Coordinator.

c) Off-site agency contact shall be made as directed by the Shift
Supervising Engineer. At the option of the SSE the Security
Shift Supervisor may be requested to make such calls as described
in paragraph 4.3 of this procedure.

d) NRC notification shall normally be made by the SSE.

NOTE :

Contact with the NRC shall be made within 1 hour of declaration
of the event.

4.2 ALERT, SITE EMERGENCY OR GENERAL EMERGENCY

NOTE :

Full activation of the DAEC Emergency Response Organization is required for
all events classified as an ALERT or greater.

4.2.1 The SSE shall direct implementation of EPIP 4.1, “Plant and Site
Evacuation".
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ENCY RESPONSE ORGANIZATION

CMATEC
al® 1) LP§

normal working hoursy; the Emergency Coordinator
all responsibility for conta F Co ate Management

agency personnel,

Such notification shall normally be made from the Technical
Support Center,.

NOTE:

Use of the common pager number to notify the Emergency Response
Organization need not be done under these circumstances.

NRC contact and establishment of a continuous open communication
11 n

path with NRC headquarters sha

1 normally by made from the TSC.

During backshifts, weekends, and holidays, when tmergency Response
Facilities are not marned and the normal staff complement is not at
the site, notification of Corporate Management, DAEC Emergency
Response Organization personnel and off-site agency personnel shall
be initiated as follows:

NOTE :

[f emergency response facility activation is required due to a
security related emergency, all notification functions performed by
Security Force personnel shall be assumed by Operations personnel
under the direction of SSE.

a) Upon hearing the evacuation alarm and paging announcement the
Security Shift Supervisor shall dispatch a member of the Security
Force to the Control Room.

The SSE shall insure that items 2 thr
Notification Message, Attachment 1, i

ugh he Initial
co and provided

1 4

Room. In

S
addition, he shall insure that the Emergency

Organization Notification Message, Attachment 4 completed
provided to the Security Force member.

The SSE shall direct notification of key members of the Emergency
Response Organization using the group pager telephone number and
pre-planned message as prescribed in the current Duty Emergency
Response Assignments Special Order.
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e)

9)

The SSE shall also notify or insure that the Duty Emergency
Coordinator is notified of the event by making direct telephone
contact.

The ODuty Emergency Coordinator shall notify the Emergency
Response and Recovery Director by making direct telephone contact
and appraise him of the situation, the sequence of events, as
appropriate, and corrective actions being taken.

NOTE:

This initial contact should te brief and, if at all practicable,
made before traveling to the site.

Off-site agency contact shall be accomplished as described in
paragraph 4.3 following.

NRC contact and establishment of an open continuous communication
path will normally be accomplished by the assigned communicator
in the TSC as described in paragraph 4.6.

NOTE:
Regardless of the situation the Emergency Coordinator - the SSE

until relieved- shall insure the NRC is contacted within 1 hour
of declaraticn of the event.

4.3 Notification of Off-Site Agencies

NOTE:

This notification process will be accomplished for initial notification only
unless otherwise instructed by the Emergency Coordinator. All follow-up
notifications will be conducted from the TSC or EQF, once manned.

4.3.1

The Security Force member d spatched to the Control Room shall
provide the Initiai Notification Message to the Security Shift
Supervisor.

NOTE :

If the emergency is a fire and the Security Shift Supervisor is
functioning as the Fire Brigade Leader, the Security Shift
Supervisor's respon;ibilities shall be assumed by the SSE. The SSE
may elect to delegate this responsibility to the STA or others, as

appropriate.
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4.4

4.3.2

4.3.3

4.3.5

The Security Shift Supervisor shall assign a communicator to contast
the following agencies identified on Notification List #1 of
Attachment 3, "Emergency Response Organization Notification Lists"
and provide the communicator with the Initial Notification Message.

a) Linn County Sheriff

b) Benton County Sheriff

c) State Office of Disaster Services

The communicator shall contact each of the agencies listed, read the

message to the individual who receives the call and insure that the
information is correctly received.

NOTE :

Call back verification of these initial notifications can be expected
from the agencies contacted.

The assigned communicator shall log on the Initial Notification

Message the time each agency is contacted and the name of the
individual who received the call.

Upon completion of all calls, the communicator shall so advise the
Security Shift Supervisor who, in turn, shall advise the Outy
Emergency Coordinator upon his arrival on site.

Notification of the DAEC Emergency Response Organization

4.4.1

4.4.2

The Security Force member dispatched to the Control Room shall

provide the Emer?ency Response Organization Notitication Message to
the Security Shift Supervisor.

NOTE:

If the emergency is a fire and the Security Shift Supervisor is
functioning as the Fire Brigade Leader, the Security Shift
Supervisor's responsibilities shall be assumed by the SSE. The SSE
may elect to delegate this responsibility to the STA or others, as
appropriate.

The Security Shift Supervisor shall assign two communicators to
contact members of the DAEC Emergency Response Organization ard
provide each with a copy of the Emergency Response Organization
Notification Message.

a) Notification Lists Nos. 2 and 3 of Attachment 3 shall be provided
to the communicators.
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4.5

4.4.3 The

9)

Notification of the Emergency Response Organization by the
assigned communicators shall proceed in parallel to enable rapid
response by personnel who may be needed at the site.

Security Force Communicators shall perform the following:

Telephone, in sequence, the individuals for each emergency
position and repeat the Emergency Response Organization
Notification Message (Attachment 2).

Use the priority established in the respective Notification Lists
until all positions have been filled.

NOTE:
Reference shall be made to the current Duty Emergency Response

Assignments Special Order. Those individuals assigned should be
called first.

Allow approximately 10 rings (about 1 minute) for a call to be
answered.

Log all calls and attempts on the notification lists.

Proceed through the entire sequence identified on the respective
Notification.

If the total number of people required for each emergency
position has not been reached, attempt notification of these
individuals unavailable during the first calling cycle.

Advise the Security Shift Supervisor of problems encountered and
positions which can not be successfully filled.

4.4.4 Upon being advised of the completion of all calls by the Security
Force Communicators and of all problems encountered, the Security
Shift Supervisor shall report the status .o the Security and Support
Supervisor or, if not present, the Emergency Coordinator.

Upon completion of all required notifications the Security and Support
Supervisor shall advise the Emergency Coordinator of their completion and of

significant

problems encountered.

4.5.1 If the required Emergency Response Organization positions have not
been filled, the Emergency Coordinator shall designate temporary
personnel reassignments which may be necessary to fill the positions.
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4.5.2 If additional support personnel are required and available from the
Corporate Emergency Response Organization, the Security and Support

Supervisor shall coordinate such needs with the Emergency Support
Manager.

4.6 Notification of the Nuclear Regulatory Commission (NRC) shall proceed as
follows:

4.6.1 Notification of the NRC should occur following activation of the TSC
by the communicator assigned.

4.6.2 As directed by the Emergency Coordinator or Technical Support Center

Supervisor, the communicator shall notify the NRC of the declared
EAL.

4.6.3 The time of the initial call and the recipients name shall be
recorded in the TSC log.

4.6.4 Notification of the NRC shall be accomplished within one hour of
declaration of the event, as prescribed in 10CFRS50.72.

4.6.5 Once communications with the NRC have been established, continuous
communications must be maintained unless terminated by the NRC.

4.7 The DAEC Security Force and local law enforcement agencies may have
established road blocks at predetermined points around the DAEC to prevent
access by unauthorized personnel during an emergency. To gain acess to the
site during an emergency, personnel notified to report to the DAEC should be
prepared to present appropriate identification.

5.0 REFERENCES

5.1 Towa Electric Light and Power Company Emergency Response Plan.

5.2 Duane Arnold Energy Center Emergency Plan

5.3 NUREG 0654, Rev. 1.

6.0 ATTACHMENTS
1. Offsite Agency Notification Message Content

2. Emergency Response Organization Notification Message Content

3. Emergency Response Personnel Notification Lists
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P fons Supervisor
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PTant Superintendent - Nuclear }
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3)

ATTACHMENT 1

INITIAL NOTIFICATION MESSAGE

This is calling from the
Lalier's name & title

An event has accured which is catagorized as a:

Time

" Date

SSE

Duane Arnold Energey Center.

a) Notification of an Unusual Event, a Type A- event .
b) Alert, a Type B- event.

c) Site Emergency, a Type C- event.

d) General Emergency, a Type D- event.

Use of the prompt notification system IS/IS NOT recommended.

Abnormal radiological releases ARE/ARE NOT occuring.

-- [f occuring:

a) The wind is out of the
located in sector(s)

The population of concern is

Protective measures for the public ARE/ARE NOT

—

recommended.

-= [f recommended:
Sheltering

General evacuation

a)
b) Evacuation of pre-school children and pregnant women
¢)
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ATTACHMENT 1 (Continued)

Off-site radiological monitoring IS/IS NOT planned.

-- [f planned:

a) Emergency Monitoring Teams are being/have been dispatched

Oirect assistance at DAEC by your agency [S/IS NUT requested.

[:- [f assistance is desired, explain:

Received by: Linn County Time

Benton County Time

Office of Disaster
Services Time
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ATTACHMENT 2

EMERGENCY RESPONSE ORGANIZATION NOTIFICATION MESSAGE

This is (caller's name and job position) calling from the DAEC.

An event classified as an ALERT/SITE EMERGENCY/GENERAL EMERGENCY (strike out

classifications not applicable) has occured at DAEC.

A release IS/IS NOT in progress and heading towards

(applicable town, as appropriate).

Use NORMAL/ALTERNATE access to the site.

Be prepared to provide identification to the Highway Patrol,
Report to the site and assume your assigned emergency response duties.

Please drive cautiously and do not take any unnecessary risks. l
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ATTACHMENT 3

EMERGENCY RESPONSE ORGANIZATION NOTIFICATION LISTS

See enclosed Special Order "Emergency Response Organization Notification List®




