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1.0 PURPOSE

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

2.0 APPLICABILITY

This procedure applies to immediate soecific r.teos to be taken by control room
operations personnel during a release of radion. ive materials to the environment.

3.0 RESPONSIBILITIES
.

Shift Suoervisino Enaineer3.1

Perform dose projection calculations until the Site Radiation Protection
Coordinator arrives or the EOF is manned.

3.2 Site Radiation Protection Coordinate-

Initially evaluate the results of dose projection calculations.

- Initially identify the need for field survey data to backup projected dose
calc ul ations .

3.3 Eneroency Coodinator

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

4.0 INTRODUCTION

The major objective of this procedure is to perform the offsite dose estimate for
comoarison witn protective action guidelines to determine tne approcriate
emergency action to be taken following an accidental atmospheric reiease of;

radioactive material. As a result of this objective the procedure ra: been
developed with four major parts. The first consists of the main bocy of the
procedure and contains general information about the crocedure, ceneral
instructions for its use and the protective action cuicelines. The second cart

|
consists of a Data Summary Sheet, Attacnment I, wnich contains all tne monitor,

|
data necessary for tne dos? Orojections. The tnird part, Attacnment II, consists

Thisof a summary Taole to be comoieted during the cose estimation procedure.
| table contains all the information necessary fo- comparison witn the crotective

action guicelines. The completior, of tnis table recuires a numoer of calculaticos
to be performed. These calculations are set uo in detail on Calculation Sneets
which comprise the fourth part of tne procecure, cttacnment I:!. The, Data

Summary Sneet, Summary Table, and the Calculation Sneets are designed to De used
together, that is, tne Calculation Sneets are recuirec to complete the Summary
Tatle *hile

i

I
|

_ ._ _ _ _ . _ , _ __
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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 Svanary Table line number

. is referenced on the Calculatien Sheet.

NOTE

A supply of Data Summary Sheets, Sumnary Tables, and Calculation Sheets are to be
maintained in the Control Roc.n and Technical Support Center (TSC) for emergency
use.

5.0 INSTRUCTIONS

5.1 This simplified method shall be used by operations personnel for determining
initial dose estimates only. It should be used until the Site Radiation
Protection Coordinator arrives, but not beyond one(1) hour after shutdown.
At that time, EPIP 3.3b shall be used.

One (1) hour after shutdown decay factor.

- 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 Sumnary Sheet.

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

5.2.3 Complete Section II 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 II, where referenced, to perform the necessary
release rate calculations.

When multiple monitor ranges are available complete the calculations
for ONE range ONLY. Use the range which gives a reading nearest mid-
scale.

i

;

I e-

[

l

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



. . .

*
.

, .-

'. v.- t

EMERGENCY PLAN XMPLEMENTXNG PROCEDURE EPIP 3.3a'

,

Page 3 of 41

INITIAL DOSE PROJECTIONS Revision 2
Date 3/11/83

_

5.2.4 Complete Section III of the Summary Table, Dose Information. Use-

Calculation Sheet III. where referenced, to perform all necessary
calculations. Calculation Sheet III 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 tre those of the appropriate section for dose
estimation as determined by Section I. That is, Sections II through
V oi' Calculation Sheet III have the same format only tha constants
which are dependent on atmospheric stability are different.

- 5.2.5 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.

5.2.6 The Operations Shift Supervisor shall compare the dose estimates from
the Summary Table to the following Protective Action Guidelines and
initiate the appropriate action until the Site Radiation Protection
Coordinator is available.

.

.

>

{

__ _ . . _ . . . _ . _ _ , . _ _ , __ _ - . _ - . _ _ . , ,
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PROTECTIVE ACTION GUIDELINES

Projected Exposure to An Individual Recommended Actionin the Population

1. No protective action required.
.

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

2. Issue an advisory to seek
shelter and await further
instructions or voluntarily
evacuate.

3. Monitor environmental radiation
. levels.

1. Seek shelter and await furtherWhole Body = 1 to 5 Rem or instructions.Thyroid = 5 to 25 Rem
2. Consider evacuation,

particularly for children and ,

>
pregnant women.

3. Monitor environmental radiation
. levels.

4. Control access.
,

1. Conduct evacuation ofWhole Body = 5 Rem and above or populations in the predetermined
Thyroid = 25 Rem and above area.

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

3. Control access.
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6.0 REFERENCES

1. Duane Arnold Energy Center Emergency Plan

2. IELP Corporate Emergency Response Plan

7.0 ATTACHMENTS

1. Data Summary Sheet

2. Sumary Table
.

3. Calculation Sheets

, .

/26!83- APPROVED BY: /2(/ hagspr.4 DATE: 4
I
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REVIEWED BY: ,C J/7 DATE:
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ATTACHMENT I, DATA SUMMARY SHEET

Date: Recorded By:
Time: _

Calculation Number:

I. METER 0 LOGICAL DATA

a' degrees1. Wind Direction

2. Wind speeda mph

3. ATb .p
~

N0TES:

a0btain wind speed and direction from met panel in control rocm or Cedar Rapids
Flight Service at 9-364-7127.

bObtain from atmospheric A T recorder readout in control room.

II. RELEASE DATA

A. Reactor Building Stacks - Obtain release concentrations from the effluent
.

monitoring system.

Ranoe

1. "A" Stack Conc.a uCi/cc Hi Int. Nor.

2. "B" Stack Conc.a uCi/cc Hi Int. Nor.

3. "C" Stack Conc.a uCi/cc Hi Int. Nor.

4 "A" Stack Flowb cfm

5. "B" Stack Flowb cfm

6. "C" Stack Flowb cfm

I

i

!

I
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AT7 ACHMENT I, DATA SUMMARY SHEET (continued)

8. Offgas Stack - obtain release concentration from the effluent monitoring
system.

Ranae

1. Offgas Stack Conc.a uCi/cc Hi Int. Nor.

2. Offgas Stack Flowc cfm

C. Turbine Exhaust - obtain release concentration from the effluent
monitoring system.

1. Turb. Exhaust Conc.a uCi/cc Hi 2 Int. 2 Nor. ,

2. Turb. Exhaust Flowd cfm

Notes (a-d):
Data collected from Kaman Effluent Monitoring System see PASAP 6.0 and PCPa.
10.6A for system operating instructions.

,

b. Data available either from the Kaman Effluent Monitoring System or from
Control Room Panel 1C-23.

Data available either from the Kaman Effluent Monitoring System or fromc.
Control Room Panel 1C-02.

!
d. Data available either from the Kaman Effluent Monitoring System or can be

estimated by: 18,000 cfm for each fan in slow speed
36,000 cfm for each f an in f ast speed

.

" - - - - - - - , _ _ _ _ _
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ATTACHMENT I, DATA SUMMARY SHEET (continued)

D. Miscellaneous Data

1. Is Standby Gas Treatment for Offgas Stack Exhaust in operation:

YES NO

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

.

]
.

.

b
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ATTACHMENT II, SUMMARY TABLE

Calculations Performed By:

I. GENERAL INFORMATION

1. Calculation Number: Date: Time:

2. Time after Shutdown: hours

3. Wind Direction: deg. (Data Summary Sheet Section I,
line 1).

4. Down Wind Direction: deg. (180* different from 3 above)

5. Wind Speed meters /sec (Calculation Sheet I,A.1)

6. A T: 'F, Stability Class: (calc. sheet I. sec.
B)

.

II. RELEASE INFORMATIGN

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

2. Release rate Reactor Bldg. Stack: Ci/sec or 0.3 x Ci/sec.
actual Ci/sec. (see Note A) (Galc. Sheet II, sec. 1) [=

3. Release rate - offgas stack Ci/sec a or 0.3 x Ci/sec. =
actual C1/sec. (see Note A) (Galc. sheet II, sec. II)- |

4. Release rate - Turbine Bida. Roof Exhaust: Ci/sec 0.3 x
Ci/sec = actual Ci/sec. (see Note A) (calc. sheet II, sec. |

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

from previous three lines)

Note A: If the monitor readings were obtained from the intermediate or hign range {
effluent monitor multiply by 0.3 to obtain actual realease rates. This
corrects for monitor response at I hour per P.A.S.A.P. 7.1. |

- - - - _ _ . ._ _ . _ -.
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ATTACHMENT II, SUMMARY TABLE (continued)

III. DOSE INFORMATION

1. Cal, sheet III, section number
for remainder of
calculations:
(calc. sheet III, sec. I)

Distance from Source

Point of max. X/Q
Site for Offgas Stack 2mi Smi 10mi

Bdya released
2. Normalized concentration,

X/Q, sec/m3 G
release (calc.roundlevelsheet III,

subsect.A)c
.

3. Normalized concentration, 'j
X/0, sec/m3 E
release (caic.levatedsheet

,

III,subsect. B)c ,

4. Whole body dose rate,
mrem /hr
(calc. sheet III,

subsect. B)c

5. Whole body dose, mrem
(calc. sheet III,

subsect. C)c

6. Thyroid dose
dcommitment , mrem

(calc. sheet III,
subsect. D)c ___

7. Total plume width,
meters (miles) (calc.
sheet III, subsect. E)c

8. Plume arrival time, hr
(calc. sheet III,

subsect. F)c

- .- - __ - .-. - , __- - , -- -_
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ATTACHMENT II, SUMMARY TABLE (continued)

NOTESI

Assumes wind direction in the ESE sector. For directions in other sectors dosesa

will be lower and plume arrival time and width will be greater.

bFor stability class FG the distance to the maximum X/Q is greater than 10 miles. In
order to limit the dose information to the EPZ a distance of 10 miles is used for
class FG.

cCalculation sheet subsection refers to the subsection of the Calculation Sheet III
~section as given in line 1 of Section III of this table.

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

?

e

_ . - _ _ , , - - - _ _ _ - - - ,
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ATTACHMENT III, CALCULATION SHEET I

GENERAL INFORMATION

Wind Speed.

1. Wind Speed mph (Data Sumary Sheet, Section I, line 2) x 0.447 =
.

1 | | Meters /sec (to Sumary Table sec. I, line 6)

8. Stability Class
- 1.AT| | *F - obtained from Data Sumary Sheet, Sc: tion I, line 3 (to

Sumary Taole sec. I, line 6)

2. Stability class is determined from the following table as a function of 4T.

Stability class | | (to Sumary Table, see I, line 6) ..,

)

A T Range, *F Stability Class
,

-1.26 or less AB

-1.26 to -1.11 C

-1.11 to 1.11 DE

1.11 or greater FG

:

.

Y

e

. - - - - ,+,-,e .- r m.% c...- , -- - % . ,,,,.,.m -- ye,.,, , . . _ ,#-, p. , , . .-- - -
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ATTACHMENT III, CALCULATION SHEET II Page 1 of 3

RELEASE INFORMATION

I. Reactor Building Stack Releases
Ia

1. "A" Stack Conc.a uCi/cc x "A" Stack Flow

cfm x 472 = uCi/sec

2. "B" Stack Conc.a uCi/cc x "B" Stack Flowa
~

uCi/seccfm x 472 =

3. "C" Stack Conc.a uCi/cc x "C" Stack Flowa

cfm x 472 = uCi/sec
/

4. "A" Sta,k Release Rate uCi/sec
"B" Stick Release Rate uCi/sec

j

"C" Stack Release Rate uCi/sec
Total Release Rate uCi/sec x-

1 Curie -

'

Ci/sec=

106 uCi

(To Summary Table, Sec. II, Line 2)'

|

Note:
'Obtain data from' D=ta Summary Sheet, Section II. A, line 2.a.

II. Offgas Stack Releases

I 1. Stack Conc.a uCi/cc x Offgas Stack

| Flowa cfm x 472 = uCi/sec
|

1 Curie
2. Release rate uCi/sec x

106 uCi
_

Ci/sec

i

(To Summary Table, Sec. II, Line 3)

Note:
Obtain data from Data Summary Sheet, Section II.S.a.

|
'~ ~ -- - - --- - _ , . . . _ , _ , , , _ _ _
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ATTACHMENT III, CALCULATIGN SHEET II (continued) Page 2 of 3

III. Turbine Building Releases
'

1. Release Conc.a uCi/cc x Flowa cfm x 472 =
,

uCi/sec

1 Curie
2. Release rate uCi/sec x = .

106 uCi |
!

|'

,-

Ci/sec |
,

'
(To Sumary Table Sec. II. Line 4)

Note: .

a. Obtain data from Data Summary Sheet, Section II.C.

-

4

1

}

,_. - _ , - - . , - _ , - . , . -- . - . _ , . . , , ._
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ATTACHMENT III, CALCULATION SHEET III Page 3 of 3

DOSE INFORMATION

1. Section for the remaining calculations - Appropriate section is determined

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

i

Stability Class Section ,

(from Summary Table,
Section I, line 6).

AS II (page 18 of 41)

C III (page 22 of 41)

DE IV (page 28 of 41) :

}
'

FG V (page 35 of 41) j

i

F

4

6
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ATTkCHMENTIII,CALCULATIONSHEETIII(continued)

II. Dose information for atmospheric stability class AB

A. Normalized concentration, Ground Level Release - Results for Summary Table,
-

5ection III, Line 2.
see

1. 4.0 x 10-5 + m/seca= m3 at site boundary

sec

2. 5.3 x 10-5 + m/seca= m3 at point of max
- X/Q for offgas

stack release

sec

3. 3.8 x 10-7 + m/seca= _ m4 at 2 miles

\sec

4. 4.0 x 10-8 + m/seca= m3 at 5 miles i

sec
- 5. 7.4 x 10-9 + m/seca= m3 at 10 miles

NOTE:

a0btain wind speed from Summary Table, Section I, line 5.

B. Normalized concentration, Elevated Release - Results for Summary Table Section
III, line 3.

sec

1. 2.2 x 10-5 + m/seca =h ' m3 at site boundary
1

sec

2. 2.4 x 10-5 + m/seca= m at point of maxo

X/Q for offgas
stack release

.

sec'

3. 3.5 x 10-7 + m/seca =| m3at 2 miles
I

sec
4. 3.9 x 10-8 + m/seca. Epat 5 miles

sec

5. 7.6 x 10-9 + m/seca= m3 at 10 miles

NOTE:
aCbtain wind speed from Summary Table Section I, line 5.

. .---- ---. ..- .-. - - -
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ATTA'CHMENT III, CALCULATION SHEET III (continued)

C. Whole body dose rate - Results from Surrrnary Table Section III, line 4

Cia Cib Ci

1. seC + sec = seC

Ci
2. Te'c (from line 1) x 32.0

mc Cid

.

divided by Ec + Tec x 11.00

c mrem at site boundarym

divided by sic hr=

Ci
3. Ec (from line 1) x 42.4

mc Cid

.
divided by sec + sec x 12.0e

._ _

_

c mrem at point of max X/Qm
hr for offgas' stackdivided by Tic =

release
,

Ci
4. Ec (from line 1) x 0.304

~

c Cidm

divided by sec + sec x 0.280e
__

_

c mrem at 2 milesm

divided by Ec = nr

Ci-
5. sec (from line 1) x 3.20 x 10-2

mc Cid
x 3.3 x 10-28divided by sec + sec

_

_

mC
- mrem at 5 miles

divided by sic = nr
_

,, _ - _ __m. - ,_ _ , - , ,._ , , - ,n.
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ATTACHMENT III, CALCULATION SHEET III (continued)

'

Ci
6. E c (from line 1) x 5.92 x 10-3

c d
m Ci

divided by sec + sec x 1.7 x 10-28

.-

me mrem at 10 miles
divided by Ec = nr

__

N.0TES :

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

bTurbine building roof exhaust release rate from Sumary Table, Section II, line 4.
.

cWind speed from Summary Table, Section I, line 5. ,

d0ffgas stack release rate from Sumary Table, Section II, line 3.

'If Standby Gas Treatment is in operation (see Data Sumary Sheet, Section II D, line
.

1) multiply this number by 0.662.

D. Whole body dose - Results for Sumary Table Section III, line 5.
mrem

1. nr (from line C2) x hra

mrem at site boundary=

mrem
2. nr (from line C3) x hra

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

mrem
3. nr (from line C4) x hra

mrem at 2 miles=

wrem
4 nr (from line C5) x bra

mrem at 5 miles=
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ATTACHMENT III, CALCULATION SHEET III (continued)
.

mrem
5. hr (from line C6) x hra

mrem at 10 miles
= |I

.

NOTE:

a0btain exposure time from Summary Table, Section II, line 1.

E. Thyroid Dose Commitment - Result for Summary Table, Section III, line 6.
- Cia Cib Ci

1. ( sec + sec ) x 0.3 = Tic

Cic C1

x 0.3d= sec2. He

Ci sec

3. E c (line 1) x 7 (line A.1)
Ci sec

sic (line 2) x me (line B.1)+

S
= c

'

Ci sec

4. se T (line 1) x F (line A.2)
Ci sec

Ec (line 2) x m3 (line B.2)+

Ci
= m-

Ci- sec
5. Tic (line 1) x F (line A.3)

Ci sec

sic (line 2) x ma (line B.3)+

Ci
F .=

Ci sec

6. sic (line 1) x md (line A.4)
Ci sec

Tic (line 2) x m3 (line B.4)+

=

.

-.r, - - - , , ,
- , , . , - - - - - - . - -w-.-- - , - - - . - , , , , , , - , - - - - _ .-
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci sec
7. sec (line 1) x E3- (line A.5)

Ci sec

IEc (line 2) x m3 (line B.5)+

ka m

Ci
8. W (line 3) x hre x 3.8 x 108

= 1
-

| mrem at site boundary

Ci
9. EUI(line 4) x hre x 3.8 x 108

)=

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

,

Ci
10. W (line 5) x hre x 3.3 x 108

-

1=

| mrem at 2 miles

C1

11. U (line 6) x hre x 3.8 x 108

l=

| mrem at 5 milesi >

Ci
12. iif (line 7) x hre x 3.8 x 108*

= |
mrem at 10 miles

NOTES:

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

bTurbine building roof exhaust releasa rate from Summary Table, Section II, line 4.

C0ffgas stack release rate from Summary Table, Section II, line 3.

If Standby Gas Treatment is in operation (See Data Summary Sheet, Section 11.0,d
,

line 1) use 0.003, otherwise use 0.3.
;

,
_ - . . - ~ , - - - . . . . - . . - . _ , . , - -. -.,
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ATTACHMENT ,III, CALCULATION SHEET III (continued)

e0btain exposure time from Summary Table, Section II, line 1.

F. Plume width - The following are the plume widths to be placed in the Summary
Taole, Section III, line 7.

Site Point of maximum X/Q
Bdya for Offgas Stack release 2mi Smi 10mi

530 470 3200 6200 11000

'

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

ma hr to Site Boundary

1. 0.125 divided by 'sec =

,

m .hr to point of max X/Q fora

2. 0.111 divided by sec = offgas stack release

m hr to 2 milesa

3. 0.894 divided by Tec =

ma hr to 5 miles
4. 2.23 divided by sec =

m hr to 10 milesa

5. 4.47 divided by sec =
i

! NOTE:

a0btain wind speed from Summary Table, Section I, line 5.

_

e

!
>

. , _ . - . _ . . - - - . - _ - - . .,_ . . - . - . ..
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ATTACHMENT III, CALCULATION SHEET III (continued)

fl!. Dose information for atmospheric stability class C.

A. Normalized concantration, Ground level release - Results for Sunnary Table,
dection ill, line z.

1. 1.8 x 10-4 + .m/seca= sec
F at site boundary

2. 3.2 x 10-5 4 m/seca= s e at point of max
m X/Q for offgas

. release

3. 6.0 x 10-6 + m/seca= see
F at 2 miles

4 1.2 x 10-6 + m/seca= sec

. .)mJ at 5 miles

5. 3.7 x 10-7 + m/seca= sc
m at 10 miles

.

NOTE:

a0btain wind speed from Summary ' Table Section I, line 5.

B. Normalized concentration, Elevated release - Results for Summary Table, Section
III, line 3.

1. 1.0 x 10-6 + m/seca= sec
F at sit.e boundary

e 2. 3.3 x 10-5 + m/seca= s c at point of max

m X/Q for offgas
stack release'

-

3. 5.1 x 10-6 + m/seca= see
F at 2 miles

4. 1.2 x 10-6 + m/seca= h 5 es

**7 x 10-7 + m/seca= sec')5* F at 10 miles

. NOTE:

a0btain wind speed from Summary Table, Section I, line 5.

- . _ _ _ _ - - _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ - _ . - _ _ _ _ - _ _ _ _ _ _ _ _ -___-- ___ _- - _ _ _ _ _ _ _ _ _
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ATTACHMENT III, CALCULATION SHEET III (continued)

.

C. Whole body dose rate - Results from Summary Table, Section III, line 4

b CiCia Ci
1. Ec+ sic = sec

Ci
2. Ec (from line 1) x 144

mc Cid

.

divided by sec + sec x 9.30e

mc

divided by Ec = mrem at site boundary
nr

Ci
3. Ec (from line 1) x 25.6

mc Cid

.

divided by sec + sec x 10.5e

mc

divided by Ec = ; mrem at point of max X/Q for
nr offgas stack release

Ci
4. Ec (from line 1) x 4.80

mc Cid
divided by sec + sec x 6.50e'

mrem at 2 milesdivided by c=
nr

Ci
5. Ec (from line 1) x 0.960

c Cidm

divided by Ec+ Tec x 1.45e

mC

divided by Ec = mrem at 5 miles
nr
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ATTA'CHMENT III, CALCULATION SHEET III (continued)
.

Ci
6. Tec (from line 1) x 0.296

.

c Cidm
divided by Tec + sec x 0.350e

cm
divided by sic = l mrem at 10 miles

I nr

NOTES:

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

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

CWind speed from Summary Table, Section I, line 5. .

)

d0ffgas stack release rate from Sunnary Table, Section II, line 3. ,

.
'If Standby Gas Treatment is in operation (see Data Summary Sheet, Section II D,
lina 1) multiply this number by 0.662.

D. Whole body dose - Results for Sunnary Table, Section III, line 5.

mrem

1. hr (from line C2) x hra

E

mrem at site boundary
_

mrem
2. nr (from line C3) x hra

,' . i.
g,2 s

mrem at point of max X/Q for. offgas' stack release ' \.
'

-
,

i, .,
'

,

mrem

3. nr (from line C4) x hra

! .s 7
s-,

m '

4

mrem at 2 miled 's', (, ,
'

s 1 . , , .-s
| ,

mrem ,

! '

(froc line C5) x* hra4. nr ,

, ,

t

E

mrem at 5 mi..les'. i .'
>s., ;

~"t ,

s

* '
- .. . - . , _ . _ - - - - - - - .- -_ ., . . . _ - . _ . . ..
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ATTACHMENT III, CALCULATION SHEET III (continued)

*

mrem

,
5. nr (from line C6) x hra

a 1
mrem at 10 miles

NOTE:

a0btain exposure time from Summary Table, Section II, line 1.

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

Ci a Cib Ci

1. ( sec + sec ) x 0.3 = sic

Cic Ci

2. sec x 0.3d = sec

Ci sec

3. sec (line 1) x m3 (line A.1)
.

Ci sec

sec (line 2) x W (line B.1)+

S
m*=

Ci sec

4. sec (line 1) x m3 (line A.2)

Ci sec

sec (line 2) x m3 (line B.2)+

Ci
F=

Ci sec

5. sec (line 1) x m3 (line A.3)

Ci sec

sec (line 2) x F (line B.3)+

S
m*=

*

-+.,r ., .- ,.-,.,r , , , , , . . , . , . . , . . . .,w .m.. . . - - - . - . . _ - . . .
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_

1

ATTACHMENT III, CALCULATION SHEET III (continued)
d

'

Ci sec

6. sec (line 1) x F (line A.4)
Ci se:
sec (line 2) x F (line B.4)+

h= m

Ci see
- 7. sec (line 1).x F (line A.5)

Ci sec

sec (line 2) x m3 (line B.5)+

:
' Ci

F ;
-

/

Ci
8. U (line 3) x hre x 3.8 x 108

. .

=| mrem at site boundary

Ci
9. 3 (line 4) x bre x 3.8 x 108

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

Ci
10. U (line 5) x hre x 3.8 x 108

=| mrem at 2 miles
|

Ci
11. U (line 6) x hre x 3.8 x 108

mrem at 5 miles
- = || .

Ci
12. IEI (line 7) x hre x 3.8 x 108

=i mrem at 10 miles
,

|
.

_

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



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

'
*

. .

EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP 3.3a-

'

Page 27 of 41
INITIAL DOSE PROJECTIONS Revision 2i

'

1 Date 3/11/83

ATTACHMENT III, CALCULATION SHEET III (continued)
-

NOTES:
.I

aReactor building stack release rate from Summary Tabie, Section II, line 2.
'

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

c0ffgas stack release rate from Sunnary Table, Section II, line 3.
.

d If Standby Gas Treatment is in operation (See Data Summary Sheet, Section 11.0,
1 ljne 1) use 0.003, otherwise use 0.3.

; 'Obtain release duration from Summary Table, Section II, line 1.
,

F. Plume width - The following are the plume widths to be placed in the Summary;

Table Section III, line 7.

I Site Point of maximum X/Q
Bdy for Offgas Stack release 2mi Smi. 10mi

310 meters 720 1900 2700 6600
4

.

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

a i hr to Site Boundarym
=(1. 0.125 divided by sec

m hr to point of max X/Qa

for offgas stack release2. 0.333 divided by Tec =
-

,

a hr to 2 milesm ,

3. 0.894 divided by Tec =

am hr to 5 miles
i 4 2.23 divided by Tec =

ma hr to 10 miles
5. 4.47 divided by Tec' =

NOTE:
,

a0btain wind speed from Summary Table, Section I, line 5.

4

r
'

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

ATTACHMENT III, CALCULATION SHEET III (continued)
.

IV. Dose information for atmospheric stability class DE.

A. Normalized concentration, Ground level release - Results for Summary Table. |
.

5ection 151, line 2.

1. 7.3 x 10-4 divided by m/seca, s,e
ma at site boundary

m/seca= sec at point of max2, 2.2 x 10-5 divided by
_ W X/Q for offgas stack

.
release

3. 3.1 x 10-5 divided by m/seca= see
F at 2 miles

4. 7.2 x 10-6 divided by m/seca= sc
m at 5 miles

)

5, 2.4 x 10-6 divided by m/seca.| s
m at 10 miles|

.

j NOTE: .

a0btain wind speed from Summary Table, Section I, line 5.

B. Normalized concentration, Elevated release - Results for Summary Table,
Section III, line 3.

1. 1.6 x 10-lldivided by n/seca |- see
F at site boundary

2. 7.0 x 10-6 divided by m/seca.
-- s c at point of max

m X/Q for offgas
stack release

3. 6.6 x 10-6 divided by m/seca.

4. 4.7 x 10-6 divided by m/seca= sec
ma at 5 miles

5. 2.0 x 10-6 divided by m/seca= sec
ma at 10 miles

NOTE:

a0btain wind speed from Summary Table, Section I, line 5.

t

, ,--,y. , , . . , , , - - . ,-------,,_,,,_--,.,.y. , , , _ . . _ _ . _ . , . , - - , . - - . . , - - - - - - ,.
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ATTACHMENT III, CALCULATION SHEET III (continued)

C. Whole body dose rate - Results from Sumary Table, Section III, line 4.

Cia Cib Ci

1. sec + sec = sec

Ci
2. Tec (from line 1) x 584

c Cidm

divided by sec + Tec x S.00e
~

mc

divided by sic = mrem at site boundary

f nr

Ci
3. Tic (from line 1) x 17.6

m Cidc

divided by sec + sec x 8.000

cm
-

divided by sic = mrem at point of max X/Q for
nr offgas stack release

_

*
Ci

4 ss; (from line 1) x 24.8
mc Cid

sec x 9.000divided by se: +
Cm

divided by sec e mrem at 2 miles'

nr

Ci
sec (from line 1) x 5.76o.

me cid
divided by sec + se: x 5.10e

mC
mrem at 5 miles'

divided by sec =
nr

.

b

|

t
. . - _ _ . - - . . . . . - . - . -. . . . - . _ . -. . . . . _ .
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
6. Tec (from line 1) x 1.92

e Cidm
divided by Te~c + sTEc x 2.05e

2

mC

divided by Tic = I mrem at 10 miles
hr

NOTES:
,

-

aReactor building stack release rate from Sumary Table, Section II, line 2.

DTurbine building roof exhaust release rate from Sumary Table, Section II, line 4.

cWind speed from Summary Table, Section I, line 5.'

dGfigas stack release rate from Sumary Table, Section II, line 3. ) |

'If Standby Gas Treatment is in operation (see Data Sumary Sheet, Section II D,
. line 1) multiply this numoer by 0.662.

D. W' hole body dose - Results for Summary Table, Section III, line 5.

mrem
1. hr (from line C2) x hra

=l mrem at site boundary
,

|
!

mrem '-

2. nr (from line C3) x hra

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

mrem
3. nr (from line C4) x hra

mrem at 2 miles=

mrem
4. hr (from line CS) x hra

| mrem at 5 miles=

|

- - . . _ . . _ . _ _ - _ _ _ . _ . __ . _ _ _ - _ _ _ _ _ . _ -
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ATTACHMENT III, CALCULATION SHEET III (continued)
.

mrem

5. nr (from line C6) x hra

=| mrem at 10 miles
I

'

NOTE:

a0btain exposure time from Summary Table, Section II, line 1.

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

Cia cib Ci

1. ( sec + sec) x 0.3 = see

Cic Ci

2. He x 0.3d = sec

Ci sec

3. sec (line 1) x m3 (line A.1)

Ci sec

sec (line 2) x E (line B.1)+

S
m*=

Ci sec

4. sec (line 1) x m3 (line A.2)

Ci sec

sec (line 2) x F (line B.2)+

Ci
F=

Ci sec

5. E c (line 1) x m3 (line A.3)

Ci sec

sec (line 2) x m3 (line B.3)+

=

. .- -- . .
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci sec

6. sec (line 1) x F (line A.4)
Ci sec

+ sec (line 2) x F (line B.4)

k= m

Ci sec

. 7. sec (line 1) x m3 (line A.5)

Ci sec

sec (line 2) x F (line B.5)+

S=
:

!
Ci

8. 3 (line 3) x hre x 3.8 x 108
-

=l mrem at site boundary
)

'

Ci
9. 3 (line 4) x hre x 3.8 x 108

=1 mrem at point of max X/Q for offgas strce release
|

Ci
10. E (line 5) x hre x 3.8 x 108

=l mrem at miles

C1

11. U (line 6) x hre x 3.8 x 108

=1 mrem at 5 miles
l
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
12. "UI (line 7) x hre x 3.8 x 108

=| 1 mrem at 10 miles
| __.

NOTES:

, Reactor building stack release rate from Summary Taole, Section II, line 2.a

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

c0ffgas stack release rate from Summary Table, Ee: tion II, line 3.

dIf Standby Gas Treatment is in operation (See Data Summary Sheet, Section 11.0,
line 1) use 0.003, otherwise use 0.3

e0btain release duration from Summary Table, Section II, line 1.
'

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

Site Point of maximum X/Q
Bdy for Offgas Stack release 2mi 5mi 10mi

190 meters 1400 1100 2400 4300

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

ma

1. 0.125 divided by isc = the to Site Boundary
I

ma
hr to point of max x/Q for

2* 1.11 divided b~y sec =
offgas stack release

ma

3. 0.894 divided by sec = hr to 2 miles

ma

4 2.23 divided by sec = hr to 5 miles

- _ - _ - - - _ . . -. - . . - _ . . _ - . .__,
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ATTACHMENT III, CALCULATION SHEET III (continued)

ma

5. 4.47 divided by sec = l he to 10 miles
|

NOTES:

a0btain wind speed from Summary Table, Section I, line 5.

.

.

4

1

(
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.
ATTA'CHMENT III, CALCULATION SHEET III (continued)

V. Dose information for atmospheric stability class FG.

A. Normalized concentration, Ground level release - Results for Sumary Table,
Section ill, line 2

se_ c

1. 4.0 x 10-3 + m/seca=! ma at site boundary

sec

2. 2.0 x 10-5 + m/seca=1 ma at point of max X/0
for offgas stack

. i

relesse
sec

3. 2.1 x 10-4 & m/seca= ma at 2 miles

sec

4. 5.5 x 10-5 + m/seca=1 ma at 5 miles
i

|
sec

5. 2.0 x 10-0 & m/sec me at 10 miles
- a = ||

,

NOTE:

a0btain wind speed from Summary Table, Section I, line 5.

B. Normalized concentration, Elevated release - Results for Sumary Table Section
Ill, line 3.

sec

1. 0.0 + m/seca= at site boundary

i

sec

& m/seca= tra at point of max X/Q2. 1.7 x 10-4 for offgas stack release

sec

3. 1.7 x 10-11+ m/seca= md at 2 miles

--

|

|

|

'.

!
I

-- - -- - - - __ . _ _ _ _ _ _ _ . . _ ___ _._ __ , , _
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ATTACHMENT III, CALCULATION SHEET III (continued)

sec
4. 2.2 x 10-7 + m/seca=' mo at 5 miles

sec
m/seca=' m3 at 10 miles5. 1. 7 x t.

'

NOTE:
,

a0btain wind speed from Summary Tabh., -tion I, line 5.

_

Whole body dose rate - Results froi.. mary Table, Section III, line 4.C.

Ci a Cib Ci

1. sec + sec = sec

Ci 'l

2. sec (from line 1) x 3.20 x 103 ;,

c Cidm

. divided by sec + sec x 7.000

mCi

divided by Tic = ' mrem at site boundary
nr

Ci
3. Tic (from line 1) x 16.0

mc Cid
divided by sec + sec x 3.400

Cm

divided by Tic = | mrem at point of max X/Q for
nr offgas stack release

Ci
4. sic (from line 1) x 168.0

mc Cid
divided by sec + sec x d.000

cm

divided by Tic = mrem at 2 miles
! nr

.

--,a y ,- - - - - - - , - * , - . , . , , . . , . . - - - -..,,m.. - - - - - = , , , - , , - .,c.--1 -,m--
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~

ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
5. Ec (from line 1) x 44.0

m0 Cid
divided by sec + sec x 4.20e

cm
divided by Ec = mrem at 5 miles

| _

nr

. Ci
6. sec (from line 1) x 16.0

mc Cid
sec x 3.400divided by sec +

mC

divided by Tec = mrem at 10 miles
nr .

- NOTES:
i

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

bTurbine building roof exhaust release rate from Summary Table, Section II, line 4
c Wind speed from Summary Table, Section I, line 5.

d0ffgas stack release rate from Summary Table, Section II, line 3.

'If Standby Gas Treatment is in operation (see Data Summary Sheet, Section II.0,
line 1) multiply this number by 0.662.

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

mrem

nr (from line C2) x hr31.
_

mrem at site boundary
=

mrem

2. nr (from line C3) x nra

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

.c ,e a ..,---,,.,.,-.-,v,-------- , . . . - - , . -,,.,,---.e.n,,~.,-. ,, , - .,,----,,c--c--, --- - - - - - . . . - --
-
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ATTACHMENT III, CALCULATION SHEET III (continued)

mrem

3. hr (from line C4) x hra

mrem at 2 miles-
3

mrem

4. hr (from line C5) x hra

mrem at 5 miles
"

.

mrem

5. hr (from line C6) x hra

mrem at 10 miles
'

=

NOTE:
-

a0btain exposure time from Summary Table, Section II, line 1.
.

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

Cia Cib C1

1. ( sec + sec) x 0.3 = see

Cic Ci

2. H e x 0.3d = sec

Ci sec

3. He (line 1) x T (line A.1)

Ci sec

Ec (line 2) x T (line B.1)+

k= m

Ci sec

4 Ec (line 1) x m3 (line A.2-)

Ci sec

E c (line 2) x T (line B.2)+

=

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

ATTACHMENT III, CALCULATION SHEET III (continued)

Ci sec

5. Ec (line 1) x 3 -(line A.3)

Ci sec

E c (line 2) x m3 (line B.3)+
,

Ci
F=

Ci sec
.

6. sec (line 1) x m3 (line A.A)

Ci sec

Ec (line E) x m3 (line B.4)+

Ci
F-

Ci sec

.
7. Ec (line 1) x m3 (line A.5)

c (line 2) x (line 5.5)+

C1
= m*

Ci
8. U (line 3) x hre x 3.8 x 108

=1 mrem at site boundary

l

Ci
9. 3 (line 4) x hre x 3.8 x 108

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

I

Ci

10. W (line 5) x hre x 3.8 x 105

| mrem at 2 miles=

I

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

ATTACHMENT III, CALCULATION SHEET III (continued)

.

Ci
11. EDI(line 6) x hre x 3.8 x 108

=l mrem at 5 miles'

|

Ci
--.

12. igr(line 7) x hre x 3.5-x 108

=! mrem at 10 miles
,

|

NOTES:'

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

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

c0ffgas stack release rate from Summary Table, Section II, line 3.

If Standby Gas Treatment is in operation (See Data Summary Sheet, Section II.D,- d

line 1) use 0.003, otherwise use 0.3.

'Obtain release duration from Summary Table, Section II, line 1.

F. Plume Width - The following are the plume widths to be placed in the Summary
laole, dection III, line 7.

Site Point of maximum X/Q
Bdy for Offgas Stack release 2mi Smi. 10mi

90 meters 2000 530 970 2000

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

ma
br to Site Boundary

1. 0.125 + sec =

ma
hr to point of max X/Q for

2. 4.47 + sec =
offgas stack release

o

e

e
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,

ATTACHMENT III, CALCULATION SHEET III (continued)

am

3. 0.894 , Tic = hr to 2 miles

ma

4. 2.23 + Tec = | | hr to 5 miles
1

ma

5. 4.47 * isc = hr to 10 miles*

NOTE:

a0btain wind speed from Summary Table, Section I, line 5.

.

3

e

9

~- y w-,- -

7 . , -m-ww. 7,--r,-, giy-,,,=,, w,,, ,-,r.,, yes . ..,,,-.p.y -sya,-y --,.,,-7.--- , - - , . , - , - - - - - - , -
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1.0 PURPOSE

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

; 2.0 APPLICABILITY

This procedure applies to immediate sDecific steos to be taken by radiological
assessment personnel durino a release of radioactive material (after tne first
hour following shutdown) to the environment.

3.0 RESPONSIBILITIES

3.1 Site Radiation Protection Coordinator

Perform dose projection calculations until the EOF is manned.
.

Evaluate the results of dos'o orojection calculations.

Initially identify the need fer field survey data to backup projected dose
calcul ations .

3.2 Emeroency Coordinator

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

,

.
, required.

3.3 IELP Radiolocical Assessment Coordinator
4

Perform dose projection calculations.

Provide protective action recommendations as recuired.
1

4.0 INTRODUCTION

The major objective of this procedure is to perform the cffsite dose estimate for
comparison with protective action guidelines to determine the appropriate
emercency actior. to be taken following an accidental atmosoheric release of
radioactive material. As a result of this objective the procedure has been
developed with five major oarts. The first consists of the main bocy of the
procedure and contains general information about the procedure, ceneral
instructions for its use and the orotective action ouicelines.

The second part

consists of a Data Summary Sheet, Attachment I, whicn contains all the monitor
data necessary for the dose orojections. The third cart, Attachment II, consists

Inisof a summary Table to be completed durina the cose estinatien procecure.
table contains all the information necessary for comcariso- witn the protective
actinn cuicelines. The completion of tnis table reouires a numcer of calculatiens
to be ofrformed. These calculations are set up in detail on Calculation Sheets
wnich comprise the fourtn oart of tne crocedure, Attachment III. The, Data

, _ - - .__ _ _- _ __ ____ _, _ . _ _ - . _ . - - , - - _ _ , - .
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.

Summary Sheet, Summary Table. and the Calculation Sheets are designed to be used
together, that is, the Calculation Sheets are required to complete the Sunmary
Table while information from the Data Summary Sheet and Summary Table is required
ir, many of the calculations performed on the Calculation Sheets. When

,

'

calculations are required the Summary Table references the appropriota 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 Summr.y
Table line number is referenced on the Calculation Shest. 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 Sheets are to be
maintained in the Techn1 cal Support Center (TSC) and Emergency Operations Facility
(E0F) for emergency use.

5,0 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 methods contained within this procedure.

1
'

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
prajection 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 I where referenced.

5.2.3 Complete Section II 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 II, where referenced, to perform tile necessary
release rate calculations.

When multiple monitor ranges are available complete the calculations
for 0NE range ONLY. Use the range which gives a reading nearest mid-
scale.

.

- . . - , . _ . _ _ _ , ,, . , . ,pe._ - gy. , _.- 7p, _ , _ _ - , , , 7 ---
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5.2.4 Complete Section III of the Summary Table, Dose Information. Use
Calculation Sheet III, where referenced to perform all necessary3

calculations. Calculation Sheet III 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
remainino 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 aopropriate section for dose
estimation as determined by Section I. That is, Sections II throuch
V of Calculation Sheet III have the same format only the constants
which are dependent on atmospheric stability are different.

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

5.2.6 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.

5.2.7 The Site Radiation Protection Coordinator or the Radiological
Assessment Coord'nator shall compare the dose estimates from the
Summary Table to the followino Frotective Action Guidelines and
initiate the appropriate action.

.

w---- - y .v , y- - -
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PROTECTIVE ACTION GUIDELINES

Projected Exposure to An Individual
In the Pooulation Recommended Action

Whole Body = less than 1 Rem or 1. No protective action required.
Thyroid = less than 5 Rem.

2. Issue an advisory to seek'

shelter and await further
instructions or voluntarily

evacuate.

3. Monitor environmental radiation"

levels.

Whole Body = 1 to 5 Rem or 1. Seek shelter and await further'
Th.yroid = 5 to 25 Rem instructions.

2. Consider evacuation,
particularly for children and
pregnant women.

3. Monitor environmental radiation
levels. 4

- 4. Control access.
.

Whole Body = 5 Rem and above or 1. Conduct evacuation of
Thyroid = 25 Rem and above populations in the predetermined

area.

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

3. Control access.

.- . - - ._ - -_ _ __ . ._ __. .
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6.0 REFERENCES

1. Duane Arnold Energy Center Emergency Plan

2. IELP Corporate Emergency Response Plan

7.0 ATTACHMENTS

1. Data Sumary Sheet

2. Summary Table

3. Calculation Sheets

4. Figures

5//p[83/fl knihrta DATE:APPROVED BY:
Radiation Pr ectiop5upervisor

-

1

'

REVIEWED BY: / 2d.L due,& DATE: 5/ C// 6 ~.3
m

ALARA Coordinator

APPROVED BY: h S W -t- .A DATE: T.9 - 8 3
OperationJ 5uperv' gor ,

.,

J

DATE: 8 6/83REVIEWED BY: k
Cnairman Operations Committee

[4!$3 __APPROVED BY: p) y1 DATE:

Piant 5u e'rta ntentent - Nuclear
[

.

- , - - - . , , . . - - , ,.~ . - - - - . , n , -- .-.e ,. .,e--,. e , - , - , , , , - . . .,.
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ATTACH 4ENT I, DATA SlNMARY SHEET

Date: Recorded By:
Time: Calculation Number:

I. METER 0 LOGICAL DATA-

.

1. Wind Directiona (Wind from)
'

2. Wind speeda _ mph
,

3. ATb .p

4. Time after shutdown (hours)
-

5. Time release started (24 hour clock)

NOTES:

a0btain wind speed and direction from met panel in control room or Cedar Rapids
Flight Service at 9-364-7127.

bObtain from atmospheric AT recorder readout in control room.
i

II. RELEASE DATA

. A. Reactor Building Stacks - Obtain release concentrations from the ef fluent
monitoring system.

Rangee

1. " A" St ack Conc.a uCi/cc x MRCF(if applicable)= corrected uCi/cc

Hi b Int. b Nor.

2. "B" Stack Conc.a uC1/cc x MRCF(if applicable)= corrected uCi/cc

Hi Int. Nor,

i 3. " A" Stack Conc.a uCi/cc x MRCF(if applicable)= corrected uCi/cc

Nor,bHi Int.

4. " A" St ack Fl owb cfm |

~5. "B" St ack F1 owb cfm
i

- 6. "C" St ack F1owb cfm !

!

.__1 - - .. _ _ - , _. . _ _ - _ , .- ._. .._-_ _ - _ - . . _ _ , - ,
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ATTACHiENT I,. DATA SLMMARY SHEET (continued)

B. Offgas Stack - obtain release concentration from the ef fluent monitoring
syst en.

eRange

.

1. Of fgas St ack Conc.a uCi/cc x MRCF(if applicable)= corrected uCi/cc

Hi Int. Nor.

c cfm2. Of fg as St ack Fl ow

C. Turbine Exhaust - obtain release concentration from the ef fluent
,

monitoring systen.

1. Turb. Exhaust Conca uCi/cc x MRCF(if applicable)= corrected uCi/cc

bInt. b Nor.fii

4 2. Turb. Exhaust Flowd cfm

Notes (a-e):
..

a. Data collected from Kaman Effluent Monitoring System see PASAP 6.0 and PCP
10.6A for system operating instructions.

b. Data available either from the Kaman Effluent Monitoring System or from
Control Room Panel 1C-23.

Data available either from the Kaman Effluent Monitoring System or fromc.
Control Room Panel 1C-02.

d. Data available either from the Kaman Effluent Monitoring System or can be
estimated by: 18,000 cfm for each f an in slow'speec

36,000 cfm for each fan in f ast speed

If the high or intermediate range is used, use Fig. 26 to get the Monitore.
Response Correction Factor (MRCF).

. . - ,. . - - . . . . - . . - . - - - . - - - - - - . .-
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ATTACHMENT I, DATA SUMMARY SHEET (continued)

D. Miscellaneous Data

1. Is Standby Gas Treatment for Offgas Stack Exhaust in operation:*

1

YES | NO

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

3. lodire activity to noble gas activity ratio-optional, to be completed
only if known to be different than default valves (0.3).

.
3a. 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.-

.

9

|
t

.- - , , - , - - , - - - - - - . - . , , -
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ATTACHMENT II, SUMMARY TABLE

Calculations Performed By:

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 I, Sec'. A, line 1)

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

6. ZiT: *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).

II. RELEASE INFORMATION

1. Exposure Time hours (Data Summary Sheet, Section 11.0,
line 2).

2. Release rate Reactor Bido. Stack: Ci/sec (Calc. Sheet II,
Sec. I)

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

4 Release rate - Turtine Bldg. Roof Exhaust: Ci/sec (Calc.
Sheet II, Sec. III.)

5. Total Gaseous Release Rate: Ci/sec (acd release rates
from Drevious three lines)

. _. - _ _ - - - - _ - _ _ _ - _
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ATTAClfdENTII,SUMMARYTABl.E(continued) 9*

111. DOSE IflFORMATION 9
oCal. sheet lit, section number

for remainder of dose y 9
r- ocalculations: , 3 *

(fro 4n calc. sheec sin, section 1) G-

' x m
Down Wind Location a. 9

o z
dPoint of max X/Q Additional Locations 'Site forOffgag'gtack o -

o x
Bndry ' release 2ml Sml 10ml No. 1 No. 2 No. 3 K! r"1. Distance to location, meters $ rn(miles) (Calc Sheet lit,

--e 3 ef,subsection A)6 3218 8045 16090 M
*

o z

2.-Nor.malizedconcent[ation L2) (5) (IU) I fil d
3X/Q,sec/m3,GroundItvel E d

<> z
*

<ielease (Calc. ''
l M

i11,Subsect.-B)gheet
- H o m

,

-

.-. o,
,

-
_

I
3. Normalized concentration,'

-

o
J !* @X/Q, sec/m3 Elevated' '

~ '

release (CaIc J C
. v> c

Subsect. Clb . Sheet 111, \ ;r $g
4 Idiol'ebod dose rate '<-

mrem /hr ( afc. Sheet 111,
*

~

subsyd . ) y
* g

5.3 Whole body dose
{ Calc. Sheet lil, mrem

m

ubsect. E)' ,.,,
;

;g,

6. Thyroid dose coinnitment,C iS
'

.nrem (Cale. Sheet 111
Subsect.F)t y anom

g' ggg o
7 Pitune wirtth, meters (miles) a m-.o

S''

(Calc. St.ect 111 -.

Subsen . 6'D ' &
s w

) ( ) L I( )( Ji ) ( ) L ) ( ) hb
g

8. I'li>ce arrival time, hr C"(Calc. Sheet III, N o
Subsec t. II)b $ ~'''3

hulE: 'a,h,c,d and e - -see next page #
-

.

L .

,

..

.

an
p

?

i
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ATTACHMENT II, SUMMARY TABLE (continued)

I

2

NOTES:

For stability class FG the distance to' the. maximum X/Q is greater than 10 miles. Ina

order to limit the dose information to tne EPZ a distance of 10 miles is used for
class FG. .

.
'

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

cThe thyroid dose commitment given is for an infant, i .e.., the worst case. The adult
dose commitment is obtai'ned by multiplying by 0.58.

dAdditional locations 'may be added at users discretio,n.

" Maximum X/Q is the location corresponding to the point of maximum around level X/Q
for an off aas sta .k (elevated) release.

,

IV. ReleashRate From Exoosure Rate (Field Measurement)

Estimated total gaseous release rate Ci/sec (Calc., ,

~~

3he'et4IV)-
- -

,
1 .

Caution: .This estimate should be' considered tc be a lower limit of the
-

''
'

release' rate. , ,

4
- '

i,4

k' \
.. r .

c}
: .
t, '

,l'

. A

1

.|

\

\
'\

'

' s ,
,

s 1

i s

,

. k

\

5

4, '

,

i

1

"*~ . ., _ _. - , , _ _
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.

ATTACWlENT III, C.".CULATION SHEET I

,t

GENERAL INFORMATION

, A. Wind Speed

1. Downwind direction: deg. (180* different from wind direction) .

2. Wind Speed mph (Data Sunmary Sheet, Section I, line 2) x 0.447 =
,

| | Meters /sec (To Summary Table Sec. I, line 4)

3. Sector designation

Down Wind Direction, deg. Sector

- 348.750 - 11.25 A

11.25 33.75 B-

56.25 C33.75 -

78.75 D56.25 -

78.75 - 101.25 E

101.25 - 123.75 F 3
123.75 - 146.25 G j ,

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 'P
303.75 - 326.25 0

326.25 - 348.75 R

S. Stability Class

1. AT | | 'F - (obtained from Data Summary Sheet, Section I, line 3) (To
Summary e ao t e, Sec. I, line 7)

2. Stability class is determined from the following table as a function of AT.

Stability class j j (To Summary Table, Sec I, line 7)

AT Range. *F Stability Class

-1.26 or less AB

-1.26 to -1.11 C

-1.11 to 1.11 DE

1.11 or greater FG

. .. ., --. ,
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ATTACHMENT III, CALCULATION SHEET II Page 1 of 5

t

RELEASE INFORMATION

I. Reactor Buildino Stack Releases

1. "A" Stack Conc.a uCi/cc x "A" Stack Flowa

cfm x 472 = uCi/sec

a2. "B" Stack Conc.d uCi/cc x "B" Stack Flow ,

cfm x 472 = uCi/sec'

3. "C" Stack Conc.a uCi/cc x "C" Stack Flowa
.

cfm x 472 = uCi/sec

4. " A" Stack Release Rate uCi/sec
"B" Stack Release Rate uCi/sec
"C" Stack Release Rate uCi/sec
Total Release Rate _ uCi/sec x

1 Curie -

Ci/sec=

- 106 uCi -

(To Summary Table, Sec. II, Line 2)

Note:
a. Obtain data from Data Summary Sheet, Section II. A.

;

II. - Offgas Stack Releases

Offgas Stack1. Stack Conc.a uCi/cc x

Flowa cfm x 472 = uCi/sec

1 Curie
2. Release rate uCi/sec x =

106 uCi
_

Ci/sec
, _

(To Su= nary Table, Sec. II, Line 3)

Note:
a. Obtain cata from Data Summary Sheet, Section II.S.

._ , - ._ . _ _ , _ - . . _ . . _.
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ATTACHMENT III, CALCULATION SHEET II (continued) Page 2 of 5

III. Turbine Building Releases

1. Release Conc.a uCi/cc x Flowa cfm x 472 =

uCi/sec

1 Curie
2. Release rate uCi/sec x =

_

Ci/sec
'

_

. (To Summary Table Sec. II, Line 4)

Note:

Obtain data from Data Summary Sheet, Section II.C. !a.
i

1

.

[

i

i

_ ., , , ~ , _ _ _ . _ _ . . _ _ _. _ ~ - - , - - _- . -__ - . _ . _ _
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ATTACHMENT III, CALCULATION SHEET III Page 5 of 5

DOSE INFORMATION

I. Section for the remaining calculations - Appropriate section is determinec

from the following table based on the atmospheric stability class. Comolete ONLY

ONE section.

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

AB II (page 16 of 94)
~

C III (pace 29 of 94)

DE IV (page 42 of 94)
;

FG V (page 54 of 94)

.

4
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ATTACHMENT III, CALCULATION SHEET III (continued)

11. Dose information for atmospheric stability class AB

- A. Variable distance and Xu/0 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 1
2

7 (Ground Level Rel .) = mDistance = m

Xu 1
- 1 (Elevated Rel.) = E2

Xu , 1
2Distance to F- m

Down Wind Direction dea. Site Bdy, meters Ground Level Rel. Elevated Rel.

0 - 11.25 1200 3.8 x 10-6 3.7 x 10-6 ;

11.25 - 33.75 1600 1.9 x 10-6 1,9 x 10-6
33.75 - 56.25 700 1.4 x 10-5 1.2 x 10-5

. 56.25 - 78.75 610 1.9 x 10-5 1.5 x 10-5
78.75 - 101.25 490 3.2 x 10-5 2.0 x 10-5

101.25 - 123.75 450 4.0 x 10-5 2.2 x 10-5
123.75 - 146.25 480 3.3 x 10-5 2.1 x 10-5
146.25 - 168.75 500 3.0 x 10-5 1.9 x 10-5
168.75 - 191.25 460 3.9 x 10-5 2.2 x 10-5
191.25 - 213.75 500 3.0 x 10-5 1,9 x 10-5
213.75 - 236.25 630 1.8 x 10-5 1.4 x 10-5

- 236.25 - 258.75 720 1.3 x 10-5 1.2 x 10-5
258.75 - 281.25 670 1.5 x 10-5 1.3 x 10-5
281.25 - 303.75 730 1.3 x 10-6 1.1 x 10-5
303.75 - 326.25 980 6.2 x 10-6 5.8 x 10-6
326.25 - 348.75 1300 3.1 x 10-6 3.0 x 10-6
348.75 - 360.00 1200 3.8 x 10-6 3,7 x 10-6

Xu

2. Distance to point of maximum 7 for offgas stack release = 400 m.

_ _ - - - - _ - _ - _ _ _ _ _ _ _ -
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ATTACHMENT III, CALCULATION SHEET III (continued)

B. Normalized concentration, Ground Level Release - Results for Summary Table,
Section Ill, Line 2.

la. sec
1. m2 + m/ticb= mo at site boundary

sec

2. 5.3 x 10-5 + m/secb= mo at point of max
X/Q'for offgas
stack release

sec

3. 3.8 x 10-7 + m/secb = m3 at 2 miles

sec
4 4.0 x 10-8 + m/secb = m3 at 5 miles

'

sec
5. 7.4 x 10-9 + m/secb= m3 at 10 miles

le sec
6. m2 + m/secb = m3 at additional

location No. I
lc sec

7. E2 + m/secb= m3 at additional
! location No. 2

Ic sec-

m2 + m/secb= m3 at additional8. location No. 3

NOTE:
Xu

0btain Tfor ground level release from Section II, Subsection A, line 1.a

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

Xu

c0btain around level release 7 for additional locations using Ficure 1 and
appropriate distance from Summary Table, Section III, line 1.

-
-

4 m

' rN- e y _ _ , , _,,,
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ATTACHMENT III, CALCULATION SHEET III (continued)

C. f;ormalized concentration, Elevated Release - Results for Summary Table, Section
Til, line 3.

la sec

1. M+ m/secb= m3 at site boundary

sec

2. 2.4 x 10-5 & m/secb= ma at point of max
X/Q for offgas
stack release

sec
3. 3.5 x 10-7 + m/secb= 153a't 2 miles

sec
4 3.9 x 10-8 + m/secb = moat 5 miles

~

sec
5. 7.6 x 10-9 + m/secb = ma at 10 miles

1

Ic sec
6. m2 + m/secb = ma at additional

location No. I s

Ic sec
7. m2 + m/secb = m3 at additional

I location No. 2
- Ic sec

8. E2 + m/secb = F at additional
lo, cation No. 3

NOTE:
Xu

"Obtain 7 for elevated release from Section II, Subsection A, line 1.

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

Xu
c0btain elevated release 7 for additional locations using Figure 2 and appropri ate
distance from Summary Table, Section III, line 1.

. - .. .. . - - - - . . _ - - - ,. _ . - -
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ATTACHMENT III, CALCULATION SHEET III (continued)

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

Cia Cib Ci

1. seC + sec = seC

DFId =2a. FIm x

2b. (1 - FIm) x DFNGe =

2c. (line 2a) + (line 2b) = DF

Du

. 3. T for site boundary:

3a. FIc x DU0QIfx TCFI9 =

3b. (1 - FIc) x DU0QNGh TCFNGi =x

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

Du Xu

4. T for location of maximum 7 :
.

4a. FIc x 18.0 x TCFI9 =

4b. (1 - FIc) x 9.20 x TCFNGi=

4c. (line 4a) + (line 4b) =

Du

5. T for 2 miles:

Sa. FIc x 0.360 x TCFI9 =

Sb. (1 - FIc) x 0.250 x TCFNGi=

Sc. (line Sa) + (line 5b) =

Du

6. F for 5 miles:

6a. FIc x 5,00 x 10-2 x TCFI9 =

6b. (1 - FIc) x 3.40 x 10-2 x TCFNGi=

6c. - (lin.e 6a) - (line 6b) =

. _ . - _ - _ .. _ _ _ . _ _ _
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du

7. F for 10 miles:

7a. _ FIc x 2,10 x 10-2 x TCFI9 =

7b. (1 - FIc) x 1.50 x 10-2 x TCFNGi=

7c. (lira 7a) + (line 7b) =

Du .

8. T for additional location No. 1
f

Sa. FIc x DU0QI x TCFI9 =

8b. (1 - FIc) x DU0QNGhx TCFNGi=

8c. (line 8a) + (line 8b) =

Du

9. T for additional location No. 2

9a. FIc x DU0QIf TCFI9 =x
_

9b. (1 - FIc) x DU0QNGhx TCFNGi=

9c. (line 9a) + (line 96) =

Du

10. T for additional location No. 3

10a. FIC x DU0QIf TCFI9 =x

10b.(1 - FIc) x DUOQNGh x TCFNGi=

10c. (line 10a) + (line 10b) =

| Ci secj

lla. sec (line 1) x mo x (line 2) ='

l
Ci k Du m

lib. sec x y (line 3)4 sec =

11c. (line lla) + (line lib)

=| | mrem
-

| | nr at site boundary

.-- --__ _ ._. . _ . . _ , _ . _ . _ _ _ _ _ _
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci setj
ma x (line 2) =

_ _ _12a. Ec (line 1) x
lCik Du m

12b. sec x y (line 4)4 sec =

12c. (line 12a) + (line 12b)

= mrem Du

hr at point of max l for offgas stack release

Ci secj

13a. Ec (line 1) x m3 x (line 2) =
l

- Cik Du m

13b. Ec x 7 (line 5)+ sec =

13c. (line 13a) + (line 13b)

=| mrem
nr at 2 milesi

Ci secj
ma x (line 2) =14a. Tic (line 1) x

.

mlCik Du

14b. sec x y (line 6)+ sec =
,

14c. (line 142) + (line 14b)

= mrem
nr at 5 miles

Ci secj

15a. Tic (line 1) x ma x (line 2) =
l

Ci k Du m

15b. sic x 7 (line 7)4 sec =

15c. (line 15a) + (line 15b)

=| mrem

| nr at 10 miles

-. - . . . --- , .__ - - . _ _ . - . - . - - .
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci secj
16a. IIc (line 1) x ma x (line 2) =

Cik Du ml
16b. sec x y (line 8)+ sec =

16c. (line 16a) + (line 16b)

= mrem
hr at additional location No.1

Ci secj
o x (line 2) =17a. iec (line 1) x m

lCik Ou m

17b. iic x II (line 9)+ sec =

17c. (line 17a) + (line 17b)

= mrem
nr at additional location No. 2

Ci secj

1Sa. iic (line 1) x m3 x (line 2)=

Cik Ou ml

18b. sec x y (line 10) + sec =

18c. (line 18a) + (line'18b)

= mrem
nr at additional location No. 3

NOTES:

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

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

Iodine activity to noble gas activity ratio-obtain from Data Summary Sheet SectionC

IID, line 3b. If unknown use 0.3 unless_ Standby Gas Treatment is in operation (See
Data Summary Sheet, Section II.0, line 1) then use 0.003.

Cbtain iodine dose f actor (DFI) for time af ter shutdown (Summary Table, Section I,d

line 2) from Figure 3.

*0btain noble cas dose factor (DFNG) for time efter shutdown (Summary Table,
Section I, line 2) from Fiaure 4

,

.
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ATTACHMENT III, CALCULATION SHEET III (continued)

Obtain for iodine (DU0QI) from Figure 5 using the appropriate distance from
Summary Table, Section.III, line 1.

G0btain time correction factor for iodine (TCFI) from Figure 6 using time after
shutdown (Summary Table, Section I, line 2).

Du
h0btain F for noble gas (DU0QNG) from Figure 7 using the appropriate distance from

,

Summary Table, Section III, line 2.

i0btain the noble gas time correction f actor-(TCFNG) from Figure 8 usina time af ter
shutdown (Summary Table, Section I, line 2).

.

i ~btain appropriate for ground level release from Sumary Table, Section III,O

line 2.

Obtain offgas stack release rate frcm Summary Table, Section II, line 3.

I0btain wind speed from Sumary Table, Section I, line 5.

* Iodine activity to noble gas activity ratio, obtain from Data Sumary Sheet,
Section II D, line 3a. If unknown use 0.3.

.

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

(from Section IID, line lic) x hra1. nr

mrem at site boundary=

mrem

2. hr (from Section IID, line 12c) x hra

| mrem at point of max X/0 for off aas stack release=

l
mrem

3. hr (from Secticn IID, line 13c) x hra

mrem at 2 miles=

mrem
i rom Section IID, line 14c) x hra
f4 hr

r em at 5 miles=

- . - . . - _ _ .
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ATTACHMENT III, CALCULATION SHEET III (continued)

mrem
5. hr (from Section IID, line 15c) x hra

mrem at 10 miles=

mrem
6. hr (from Section IID, line 16c) x bra

mrem at additional location No.1=

:

mrem
(from Section IID, line 17c) x hra7. nr

~ mrem at additional location No. 2=

mrem
8. hr (from Section IID, line 18c) x hra

mrem at additional location No. 3=

NOTE:

a0btain exposure time from Summary Table, Section II, line 1. ,

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

Cia Cib Ci

1. ( sec + sec ) x FIGd = IEc

Cic Ci
-

2. iic x FIEe sTE

CiCi sec

3a. iic (line 1) x mo (Sect. IIB, line 1) = E7

CiCi sec

3b. iic (line 2) x mo (Sect. IIC, line 1) = 3pr4

Ci

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

.

- ma ,. - y. - r-. -,,e. . ---e =-e y- m,-r----- ye~-- --,m- yy y
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ATTACHMENT III, CALCULATION SHEET III (continuea)

CiCi see
4a. Tic (line 1) x m3 (Sect. IIB, line 2) = U

.

Ci sec Ci

4b. , Tic (line 2) x _ m3 (Sect. IIC, line 2) = M
C1

4c. (line 4a) + (line 4b) = N
CiCi sec

Sa. Tic (line 1) x m3 (Sect. IIB, line 3) = M

CiCi sec
5b. Tsc (line 2) x m3 (Sect. IIC, line 3) = W

. Ci
i Sc. (line Sa) + (line 5b) = F

CiCi sec
6a. Tic (line 1) x m3 (Sect. IIB, line 4) = F

CiCi see
6b. sec (line 2) x m3 (Sect. IIC, line 4) = F

Ci

6c. (line 6a) + (line 6b) = N-

CiCi sec-

7a. sic (line 1) x m3 (Sect. IIS, line 5) = F
Ci

Ci-

Ci sec
7b. Tic (line 2) x m3 (Sect. IIC, line 5) = 7E

Ci sec
Ci-

7c. (line 7a) + (line 7b) = Y

Ci sec H
8a. sec (line 1) x m3 (Sect. IIB, line 6) = m3

CiCi sec

8b. Tic (line 2) x m3 (Sect. IIC, line 6) = F

i Ci

Sc. (line Sa) + (line 8b) = F

,

- - - - - ,- , .,. -- - - . , - , , - - - - - - - - - ,
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci see Ci

9a. Ec (line 1) x mo (Sect. IIB, line 7) = U
,

Ci sec CJ
9b. He (line 2) x mo (Sect. IIC, line 7) = mo

Ci

9c. (line 9a) + (line 9b) = N

Ci sec Ci

10a. Ec (line 1) x mo (Sect. IIB, line 8) = 9

Ci sec C1
10b. Tec (line 2) x mo (Sect. IIC, line 8) = mo

El
10c. (line 10a) + (line 10b) = n-

Ci
11. U (line 3c) x hr9 x 3.8 x 108

x TCFIf=
mrem et site boundary

Ci.

E (line 4c) x hr9 x 3.8 x 10812.

x TCFIf=.

mrem at point of max X/0

Ci
13. U (line 5c) x hrc x 3.8 x 108

x TCFIf=
mrem at 2 miles

Ci
14. D (line 6c) x hr9 x 3.8 x 108

x TCFIf=
mrem at 5 miles

Ci
15. E (line 7c) x hr9 x 3.8 x 108

x TCFIf=
mrem at 10 miles

.- _ - - - -_ -- .. . . ___ ---.
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
16. U (line 8c) x hr9 x 3.8 x 108

x TCFIf= I

| mrem at addit onal location No.1i

Ci

17. U (line 9c) x hr9 x 3.S x 108
,

x TCFIf=
mrem at additional location No. 2

Ci
18. U (line 10c) x hr9 x 3.8 x 108

TCFIf =~

x
mrem at additional location No. 3

NOTES:

Reactor building stack release rate from Summary Table, Section II, line 2.8

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

. c0ffgas stack release rate from Sumary Table, Section II, line 3.

dIodine activity fraction for ground level release, obtain from Data Sunmary Sneet
Section IID, line 3a. If unknown use 0.3.

' Iodine activity fraction for elevated release-obtain from Data Summary Sheat Section
IID, line 3b. If unknown use 0.3 unless Standby Gas Treatment (see Data Summary
Sheet, Section II.D, line 1) is in operation then use 0.003.

f0btain TCFI from Ficure 9 using time af ter 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 olaced in the Summary
Table, Section III, line 7.

Point of maximum X/Q
for Offgas Stack release 2ni Smi 10mi

a70 3200 6200 11000 (meters!

(0.29) (2.0) (3.9) (6.S) (miles)
WOTE:

Obtain remaininc plume widths from Figure 10 using the aoprocriate distances from
Su=ary Table, Section III, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

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

mb hr to Site
1. 2.78 x 10-4'x ma+ Tec = Boundary

b hr to point of max X/Q form

2. 0.111 divided by Tec = offgas stack release

b cm hr to 2 miles
3. 0:894 divided by Tec =

mb hr to 5 miles
- 4. 2.23 divided by Tec =

bm hr to 10 miles
5. 4.47 divided by Tec =

'
.

b hr to additionalm

6. 2.78 x 10-4 x ma+ Tec = location No.1

mb hr to additional
7. 2.78 x 10-4 x ma+ Tec = location No.2

mb hr to additional
x ma+ Tec = location No.38. 2.78 x 10-4

NOTES:
4

a0btain appropriate distance from Summary Table, Section III, line 1.

60btain wind speed from Sumary Table, Section I, line 5.

__ . - . . ._. -
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ATTACHMENT III, CALCULATION SHEET III (continued)

III. Dose information for atmosoberic stability class C

A. Variable distance and Xu/0 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 1

Q (Ground Level Rel.) ii;2
Distance m

Xu 1

f(Elevated Rel.) mT

Xu , 1
Down Wind Distance to y j;i2

Direction deo. 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 10-6
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 10-6
123.75 - 146.25 480 1.5 x 10-4 1.8 x 10-6
146.25 - 168.75 500 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
193.25 - 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.e 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

i

Xu

2. Distance to point of maximum 7 for offgas stock release = 1200m.

|

t

i

i

, _ _ , . _ . - . . _ , _ _ _ , , . _ .
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ATTACHMENT III, CALCULATION SMEET III (continued)

3. Normalized concentration, Ground level release - Results for Summary Table,
Section 111, line 2.

la
1. 32 + m/secb=| sec ,

|
ma at site boundary

2. 3.2 x 10-5 + m/secb= sec at point of max
X/0 for offgasma
release

3. 6.0 x 10-6 + m/secb= sec
ma at 2 miles'

4. 1.2 x 10-6 + m/secb = sec
ma a'. 5 miles

5. 3.7 x 10-7 + m/secb= sec
HDF at 10 miles

Ic
6. ER + m/secb= sec at additional

ma location No. 1.

1c
7. is + m/secb= sec at additional

m7 location No. 2
1c

~

8. ER + m/secb= sec at additional
ma location No. 3

NOTE:

Xu
a0btain D for ground level release from Section III, Subsection A, line 1.

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

Xu

*0btain ground level release Q for additional locations using Figure 11 and
accrocriate distance from Summary Table, Section III, line 1.

,

-w - r p - - , - - - , - ,, w g -g ,s - - ~- c - ~ ~
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ATTACHiENT III, CALCULATION SHEET III (continued)

C. Normalized concentration, Elevated release - Results for Sur. mary Taole, Section
III, line 3.

l a.
1. 32 + m/sech= |sec

(ma t site boundarya

2. 3. 3 x 10-5 + m/secb= isec at point of max
| mo X/Q for of fgas

st ick release

3. 5.1 x 10-6 + m/secb, g
. ms at 2 miles

b= |sec4. 1.2 x 10-6 + _m/sec ms at o, miles
,

.

5. 3.7 x 10-7 + m/secb= :sec
mo at 10 miles

Ic
6. m2 + m/secb =| |sec at additional

I mo location No.1
Ic

7. E2 + m/secb =l isec at additional
i ma location No. 2

Ic.

m2 + m/secD =| Isec at additional8.
o location No. 3!m

NOTE:
Xu

a0btain f for elevated release from Section III, Subsection A, line 4.

00btain wind speed from Summary Table, Section I, line 5.

Xu
c0btain elevated release T for additional locations using Figure 12 and appropriate
distances from Summary Table, Section III, line 1.

W' ole body dose rate - Results for Sunmary Table, Section III, line 4.D. n

Cia Cib Ci

1. sec + sec = sec

2a. FIm x DFId=

2b. (1 - FIm) x ;Fsge = -

2c. (line 2a) - (line 2b) =
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ATTACHMENT III, CALCULATION SHEET III (centinued)

Du

3. F for site boundary:

3a. FIc x ogGaIfx TCFI9 = _

3b. (1 - FIc) X DU0QNGh x TCFNGi=

3c. (line 3a) + (1,ine 3b) =

Du Xu

4. 17~ for location of maximum F for offgas stack release:

c. FIc x 12.0 x TCFI9 =a

4b. (1 - FIc) x 8.50 x TCFNGi=

4c. (line 4a) + (line 4b) =

Du

5. F for 2 miles:
'

Sa. FIc x 8.30 x TCFI9 =

Sb.(1 - FIc) x 5.90 x TCFNGi=

Sc. _, (line Sa) + (line 5b) = _

Du

6. F for 5 miles

6a. FIc x 1.85 x TCFI9 =

6b.(1 - FIc) x 1.30 x TCFNGi =

6c. (line 6a) + (line 6b) =

Du

7. F for 10 miles

7a. FIC x 0.440x TCFI4 =

7b.(1 - FIc) x 0.320 x TCFNGi =

7c. (line 7a) + (line 7b) =
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du

8. f for additional location No.1:
f TCFI9 =8a. FIc x DUOQI x-

8b.(1 - FIc) X DU0QNGh x TCFNGi=-

8c. (line Sa) + (line 8b) =

Du

9. Q for additional location No. 2:
f TCFI9 =9a. FIc x DU0QI x

.
9b.(1 - FIc) X DUOQNGh x TCFNGi=

9c. (line 9a) + (line 9b) =

Du

10. T for additional location No. 3:

10a. FIc x DU0QIfx TCFI9 =

10b.(1 - FIc) X DU00NGh x TCFNGi = __

10c. (line 10a) + (1tne 10b) =
.

Ci sec)

lla. sec (line 1) x m3 x (line 2)=

Cik Du ml

lib. sec x F (line 3c) + Ec =

lic. (line 11?.) + (line lib)

.= mrem
nr at site boundary

Ci secj

12a. sec (line 1) x m3 x (line 2) =

Cik Du ml

12b. sec x T (line de) 4 Ec =

12c. (line 12a) - (line 12b)

= mrem Xu

nr at point of max 7
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ATTACHMENT III, CALCULATION SHEET.III (continued)

Ci secj

13a. sec (line 1) x mo x (line 2) =

Cik Du ml

13b. see x 7 (line Sc) + Fc =

13c. (line 13a) + (line 13b)

= mrem
nr at 2 miles

Ci secj

14a. sec (line 1) x m3 x (line 2) =

Cik Du ml
- 14b. sec x 7 (line 6) + He =

14c. (line 14a) + (line 14b)

= mrem
nr at 5 miles

Ci sec)
15a. sec (line 1) x m3 x (line 2) =

mlCik Du
,

15b. sec x F (line 7c) + sec =,

15c. (line 15a) + (line 15b)

= mrem
nr at 10 miles

Ci secj

16a. sec (line 1) x m3 x (line 2) =
j

Cik Du ml

16b. sec x F (line Sc) + Ec =

16c. (line 16a) + (line 16b)~

=' mrem
at additional location No.1( nr4

.
Ci secj

17a. sec (line 1) x m x (line 2) =

- - _ _ . ._ _- , . - - _ . . _ _ - _ . . . . _ _ . _ _ _ -- -.
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ATTACHMENT III, CALCULATION S4EET III (continued)

Cik Du ml

17b. sec x F (line 9c) 4 Ec =

17c. (line 17a) + _ (line 17b) =

=
-

mrem
nr at additional location No. 2

Ci secd
m x (line 2) =3

18a. sec (line 1) x _
Cik Du ml

18b. seE x 7 (line 10c) 4 Ec =

.
ISc. (line 18a) + (line 18b)

= mrem
nr at additional location No. 3

NOTES:

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

Turbine building roof exhaust release rate from Sumary Table, Section II, line 4- b
Clodine activity to noble gas activity ratio-obtain from Data Summary Sheet Section

4

IID, line 3b. If unknown use 0.3 unless Standby Gas Treatment is in operation (See
Data Sumary Sheet, Section II.D, line 1) then use 0.003.

0btain iodine dose factor (DFI) for time after shutdown (Summary Table, Section I,d

line 2) from Figure 3.

e0btain noble gas dose factor (DFNG) for time after shutdown (Sumary Table,
Section I, line 2) from Figure 4

Du
0btain F for iodine (DU0QI) from Figure 13 using tne appropriate distance from#

y; mary iable, Section III, line 1.

900tain time correction factor for iodine (TCFI) from Figure e using time after
snutdown (Summary Table, Section I, line 2).

Du
"Octain T for ncble gas (DU00NG) from Fiqure la usina the accropriate distance from
Sumary Table, Section III, line 1.
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ATTACHMENT III, CALCULATION SHEET III (continued)

i 0btain the noble gas time correction factor (TCFNG) from Figure 8 using time after
shutdown (Summary Table, Section I, line 2).

50btain appropriate for ground level release from Summary Table, Section !II,
line 2.

k 0btain offgas stack release rate from Summary Table, Section II, line 3.

10btain wind speed from Summary Table, Section I, line 5.

mIodine activity to noble gas a:tivity 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

(from Section IIID, line 11C) x hra1. nr

mrem at site boundary=

mrem

2. hr (from Sectice IIID, line 12C) x hra

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

=

mrem

3. hr (from Section IIID, line 13C) x hra

| mrem at 2 miles=

I
mrem

4 hr (from Section IIID, line 14C) x hra

' mrem at 5 miles=

I

mrem
5. hr (from Section IIID, line 15C) x hra

mrem at 10 miles=

mrem
6. hr (fro,n Section IIID, line 16C) x hra

mrem at additional location No. I=

__
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ATTACHMENT III, CALCULATION SHEET III (continued)

mrem
7. hr (from Section IIID, line 17C) x hra

mrem at additional location No. 2=

mrem

S. hr (from Section IIID, line 18C) x hra

={ mrem at additional location No. 3
L

NOTE:

a0btain exposure time from Summary Table, Section II, line 1.

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

Cia Cib Ci

1. ( sec + sec ) x FIGd= Ec

Cic Ci
;

FIEE sE2. sic x
Ci

Ci scc
(Sect. IIIB, line 1) = F.

3a. s"Ec (line 1) x mo ci
L1 sec

(Sect. IIIC, line 1) = F
3b. sic (line 2) x ma

L1

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

Ci sec
4a. sic (line 1) x m3 (Sect. IIIB, line 2) = M

Ci
Ci see

4b. Tec (line 2) x m3 (Sect. IIIC, line 2) = E
u

4c. (line Aa) + (line ab) = F
Ci

Ci sec

Sa. Tic (line 1) x mc (Sect. IIIB, line 3) = E
Ci

Ci sec

| 5b. sic (line 2) x mi (Sect. IIIC, line 3) = W
u

.

9
| Sc. (line Sa) + (line 5b) =
I

:

i

I
_ _ , . , . . . _ _ . . , _ - . , , , .- ,, _ , . . , . - . - _ _ . . . _ - . _.
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h; ATTACHMENT III,-CALCULATION SHIET III (continpad)

Ci se - Ci'

, 6a. Te'c (line 1) x int' (Sect. IIIB, 1_ine 4) = m3
-

Li/ ci .

-

c 6b.
'

sec-(line 2) x
~; set _

mImt (Sect. IIIC, line 4) = '

,

,i .

F
'/L1

__ line 6a) * (line 6b) = i'6d.''
(

Ci sec Ci'
.

, Ta. Ec'(line 1) x m3 (Sect. IIIB, line 5) = F,.

Ci ~ sec ci
- a (Sect. IIIC, line 5) = FHe,(1 ins'2-) t ' _m7b. e

ti

7c. (line 7a) + (line 7b) = M'
'

'

.

C~i '

. , .
.

sec .

Ci

, . Sa. Ec (line 1) x , m4 (Sect. IIIB, line 6) = F
CiCi sec

8b. Ec (line 2) x .
ma (Sect. .IIIC, line 6) = 9

cis s

8c. (line aa) +f (line 8b) = @
'CiCi sec .

(Sect. IIIB, line 7) = - F9a. Te~c (line 1) x mo
LiL1 see -

9b. Te': (line 2) x m3 (Sect; IIIC,'lipe 7) = 9
ci-

9c. (line 9a) + (line 9b) = F
'

CiCi sec 'W'
-

(Sect. IIIB, line 8) =10a. He (line l') x mo

Ci s ec
- Ci

10b. E c (line 2) x _ E - '(Sect. IIIC, line 8) = E'- s

Li

10c. (line 10c) + (line 10c) +- E
-

.

Ci .'
s

11. F (line 3c) x nr9 x 3.8 x 103 '

x TCFIf=
mre'n at site boundary ,

Ci

12. F (line 4c) x hr9 x 3.8 x 108
'

x' TCFIf =
mrem at point cf max X/0

. .-

," = - %- - - y .- ,9, -m, , --:-,-.---,, , ,~ , - ,y w- 9- ---_ey %, - ,
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% ATTACHMENT-III, CALCULATION SHEET III (continued)

C'i a1

13. III(lineScjx hr9 x 3.8 x 108

'TCFIf= J
-

x
)mremat2 miles-

Ci
14 III (line 6c) x hr9 x 3.8 x 108M'

x TCFIf=
, mrem at 5 miles

~

.!

.

b

.

O

r

i

\

4

4

, .
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
,

15. U (line 7c) x hr9 x 3.8 x 108
'

'TCFIf=x
mrem at 10 miles

C1

16. F (line 8c) x hrA x 3.8 x 108

x TCFIf=
mrem at additional location No.1,

Ci
17. U (line 9c) x hr9 x 3.8 x 108

- x TCFIf=
mrem at additional location No. 2

C1

18. U (line 10c) x hr9 x 3.8 x 108

x' TCFIf=
'

mrem at additional location No. 3

NOTES:
,

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

bTurbine ou'ildino rcof exhaust release rate from Sumary Table, Section II, line 4.

0ffaas. stack release rate from Summary Table, Section II, line 3.C

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

Iodine activity fraction for elevated release - obtain from Data Su=ary Sheet
Section IID, line 3b. If unknown use 0.3 unless Standby Gas Treatment (see Data
Summary Sheet, Section II.D, line 1) is in ooeration then use 0.003.

f0btain TCFI from Figure 9 using time after snutdown (Sumary Table, Section I, line

2).

90btain exposure; time from Sumary Table, Section II, line 1.

|

|

!

. .__ . . _ . . . - - _ , _ . , _ . . , _~_
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ATTACHMENT III, CALCULATION SHEET III (continued)

G. Plume width - The followina are the plume widths to be placed in the Summary
Table, Section III, 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 15 using the appropriate distances from
Summary Table, Section III, line 1.

H. Plume arrival time - Results for Summary Table Section III, line S.
~ mb hr to Site

1. 2.78 x 10-4 x ma+ sec = Soundary

b hr to point of max X/Q form

2. 0.333 divided by sec = offgas stack release

mb hr to 2 miles
3. 0.894 divided by sec =-

-

mb hr to 5 miles
4. 2.23 dividec by _ sec = ____

mb hr to 10 miles
5. 4.47 divided by sec =

mb hr to additional
6. 2.78 x 10-4 x ma& Tec = location No. 1

mb hr to additional
7. 2.78 x 10-4 x ma+ Tec = location No. 2

mb hr to additional
x ma+ sec = location No. 38. 2.78 x 10-4

NOTES:

a0btain acprooriate distance fror. Summary Table, Section 'II, line 1.

0btain wind speed from Summary Table, Section I, line 5.3

9

P

e
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ATTACHMENT III, CALCULATION SHEET III (continued)

IV. Dose information for atmospheric stability class DE

A. Variaole distance and Xu/0 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 1
2

Distance n li (Ground Level Rel.) m

Xu 1

17-(Elevated Rel.) nT
~

Xu , 1
2

Down Wind Distance to U- m
.

Direction dea. Site Bdy, meters Ground Level Rel. Elevated Rel.

O - 11.25 1200 1.5 x 10-4 3.4 x 10-7
;

11.25 - 33.75 1600 9.5 x 10-5 1.6 x 10-6
''

33.75 - 56.25 700 3.5 x 10-4 1.8 x 10-9
56.25 - 78.75 610 4.4 x 10-4 8.0 x 10-10
78.75 - 101.25 490 6.1 x 10-4 2.1 x 10-10

101.25 - 123.75 450 7.3 x 10-4 1.6 x 10-11
123.75 - 146.25 480 6.4 x 10-4 1.6 x 10-10
146.25 - 168.75 500 6.0 x 10-4 2.6 x 10-10
168.75 - 191.25 460 6.9 x 10-4 6.5 x 10-11
191.25 - 213.75 500 6.0 x 10-4 2.6 x 10-10
213.75 - 236.25 630 4.3 x 10-4 9.0 x 10-10
236.25 - 258.75 720 3.4 x 10-4 2.6 x 10-9
258.75 - 231.25 670 3.7 x 10-4 1.2 x 10-9
281.25 - 303.75 730 3.3 x 10-4 3.0 x 10-9
303.75 - 326 25 980 2.1 x 10-4 6.8 x 10-8
325.25 - 348.75 1300 1.3 x 10-4 6.0 x 10-7
348.75 - 360.00 1200 1.5 x 10-4 3.4 x 10-7

Xu

2. Distance to point of maximum Ti for offgas stack release = 4000m.

.

$

. _ . _ . _ - , _ _ _ , _ . . . . , _ . _ . ,_ - .._.. .. _____,_ __.-._ _ - - , , . - _ _ . _ . . _ . _ _ _ _ - _ _ .
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ATTACHMENT III, CALCULATION SHEET III (continued)

B. Normalized concentration, Ground level release - Results for Summary Table,
Section III, line 2.

la
1. 32 & m/secb= sec

mo at site boundary

2. 2.2 x 10-5 & n/secb = sec at point of max
ma X/Q for offgas

release

3. 3.1 x 10-6 & m/secb= sec
W at 2 miles

4 7.2 x 10-6 e m/secb= sec
ma at 5 miles

.

5. 2.4 x 10-7 e m/secb = sec
ma at 10 miles

Ic
6. m2 + m/secb| sec at additional

ma location No. 1
IC

7. m2 & m/secb= sec at additional
ma location No. 2

lc
8. 32 & m/secb .

--

sec at additional
ma location No. 3

NOTE:

Xu
a0btain Q for ground level release from Section IV, Subsection A, line 1.

bObtain wind speed from Sumary Table Section I, line 5.

Xu

c0btain ground level release Efor additional locations ucing Figure 16 and
appropriate distance from Summary Table. Section III, line 1.

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

III, line 3.
la

1. 32 & m/secb = sec
me at site boundary

. .

S

-,.c -- -,-w-- p -m -r--- - m -g - g 9.% ,,-.~vg . -~,-e., -- *
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ATTACHMENT III, CALCULATION SHEET III (continued)

2. 7.0 x 10-6 & m/secb= sec at point of max
ma X/Q for offgas

stack release

3. 6.6 x 10-6 & m/secb = see
me at 2 miles

4. 4.7 x 10-6 & m/secb= sec
me at 5 miles

m/secb = sec5. 2.0 x 10-6 &
ma at 10 miles

Ic
6. ER & m/secb = sec at additional

ma location No. 1
1C

7. Ei2 & m/secb = sec at additional
ma location No. 2

1c
8. 32 & m/secb = sec at additional:

i
m3 location No. 3

NOTE:

Xu
' a0btain if~ for elevated release from Section IV, Subsection A, line 1.

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

Xu

c0btain elevated release if' for additional locations using Ficure 17 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
1. sec + sec = sec

0FId =2a. FIm x

2b. (1 - FIm x 0FNG9=

2c. (line 2a) + (line 2b) =

.

--p - w - - - - - , - - yy ,,, - ,c --- -,-< g--
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du

3. Q for site boundary:

3a. 'FIc DU0QIf TCFI9 =x x

3b.(1 - FIc) x DUOQNGh x TCFNGi=

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

Du Xu

4 T for location of maximum T for offgas stack release:

4a. FIc x 11.0 x TCFI9 =

TCFNGi =4b.(1 - FIc) x 7.2 x
_

4c. (line 4a) + (line 4b) =

Du

5. Q for 2 miles:

Sa. FIc x 11.1 x TCFI9 =

Sb.(1 - FIc) x 8.0 x TCFNGi=

Sc. (line Sa) + (line 5b) =^

6. for 5 miles
TCFI9 =6a. FIc x 7.4 x

6b.(1 - FIc) x 4.1 x TCFNGi=

6c. (line 6a) + (line 6b) =

Du

7. T for 10 miles
TCFI9 =7a. FIc x 2.6 x

7b.(1 - FIc) x 1.85 x TCFNGi =

7c. (line 7a) + (line 7b) =

.

-- wr y, , ,
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du

S. IT for additional location No.1:

Sa. FIC x DU0QIf TCFIA =x

Sb.(1 - FIc) X DU0QNGh x TCFNGi=

Sc. (line Sa) + (line 8b) =

Du

9. i ' for additional location No. 2:
f TCFI9 =9a. FIc x DU0QI x

9b.(1 - FIc) X DU00NGh TCFNGi=x
.

9c. (line 9a) + (line 9b) =

Du

| 10. l[' for additional location No. 3:

.: 10a. FIc x DU0QIfx TCFI9 =

10b.(1 - FIc) X DU0QNGh x TCFNGi =

10c. (line 10a) + (line 10b) =^

Ci secj

lla. sec (line 1) x mo x (line 2) =
71Cik Du

lib. sec x IT- (line 3) + IEc =

11c. (line lla) + (line lib)
= mrem

nr at site boundary

Ci sec)
(line 2) =12a. sec (line 1) x m3 x

Cik Du ml

12b. sec x IT- (line 4) 4 iec =

12c. (line 12a) + (line 12b) _

= mrem Xu

- nr at coint of max ~17

,

,_ _-. y . , - _
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci secj

13a. sec (line 1) x mo x (line 2) =

Ci k Du ml

13b. sec x T (line 5) 4 Tic =

13c. (line 13a) + (line 13b)

= mrem
nr at 2 miles

Ci secj
J x (line 2) =14a. sec (line 1) x m

Cik Du ml
- 14b. sec x T (line 6) 4 Tic =

14c. (line 14a) + (line 14b)

=| mrem
nr at 5 miles

,,

Ci secj

15a. sec (line 1) x mo x (line 2) =
' Cik Du ml

15b. sec x 7 (line 7) + Tsc =

15c. (line 15a) + (line 15b)

=| mren

| nr at 10 miles

Ci secj

16a. sec (line 1) x mo x (line 2) =

Cik Du ml

16b. sec x T (line 8) + Te~c =

16c. (line 16a) + (line 16b)

= mrem
nr at additional location Nc. 1

|
_



EMERGENCV PLAN XMPLEMENTING PROCEDURE EPZP 3.3b -

Pacs 48 of 9S -..

FOLLOS-UF DOSE PROJECT 10NS Resision 2 .

Date 4/11/83
_

T

ATTACHMENT III, CALCULATION SHEET III (continued)

Ci secj

17a. sec (line 1) x m3 x (line 2) =

Cik Du ml

17b. sec x T (line 9) + He =.

17c. (line 17a) + (line 17b)

= mrem
nr at additional location No. 2

Ci secj

18a. sec (line 1) x m3 x (line 2) =

Cik Du ml
- 18b. sec x 7 (line 10)+ Ec =

18c. (line 18a) + (line 18b)

= mrem
nr at additional location No. 3 )

NOTES:

,

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

Turbine buildinc roof exhaust release rate from Sumary Table, Section II, line 4.b

clodine activity to.r.oble gas activity ratio - obtain from Data Sumsry Sheet Section
IID, line 3b. If unknown use 0.3 unless Standby Gas Treatment is in operation (See
Data Summary Sheet, Section II.D. line 1) then use 0.003.

d0btain iodine dose factor (DFI) for time after shutdown (Sumary Table, Section I,
line 2) from Figure 3.

80btain noble gas dose factor (DFNG) fer time after shutdown (Summary Table,
Section I, line 2) from Figure 4.

Du
Obtain T for iodine (DU00I) from Fiaure 18. using the aopropriate distance from
Summary Tacle, Section III, line 1.

0btain time correction f actor for iodine (TCFI) from F1 cure 6 using time af ter3

shutdown (Summary Table, Section I, line 2).

Du

"Obtain E for noble cas (DJ00NG) from Fiaure 19 usina the accrocriate distance from
Summary Taole, Secticn III, line 1.

~ ~
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ATTACHMENT III, CALCULATION SHEET III (continued)

10btain the noble oas time correction factor (TCFNG) from Figure 8 usina time after
shutdown (Summary Table, Section I, line 2).

d00tain appropriate for ground level release from Sumnary Table, Section III,
line 2.

Obtain offgas stack release rate from Suramary Table, Section II, line 3.

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

* Iodine 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

1. nr (from Section IVD, line llc) x bra

mrem at site boundary=

mrem
2. hr (from Section IVD, line 12C) x hra

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

mrem
3. hr (from Section IVD, line 13C) x hra

mrem at 2 miles=

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

' mrem at 5 miles=

mrem
5. hr (from Section IVD, line 15C) x hra

mrem at 10 miles=

| |

mrem
(from Section IVD, line 15C) x hra5. nr

=, mrem at additional location No.1

,-- _ _ _ - - _ , _ - _ _ - _ . -_ . . . _ _ . -
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ATTACHMENT III, CALCULATION SHEET III (continued)

mrem

7. hr (from Section IVD, line 17C) x hra

mrem at additional location No. 2=

|

mrem

S. hr (from Section IVD, line 18C) x hra

mrem at additional location No. 3=

NOTE:

a0btain exposure time from Summary Table, Section II, line 1.

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

Cia Cib Ci

1. ( sec + sec ) x FIGd= i?c
'

Cic Ci
FIEe sec2. iic x

. Ci sec Ci

3a. sec (line 1) x ma (Sect. IVB, line 1) = E7
Ci sec ci

3b. iic (line 2) x m3 (Sect. IVB, line 1) = m7
c1

3c. (line 3a) + (line 3b) '= i$I

C' see Ci

4a. sec (line 1) x mo (Sect. IVB, line 2) = E7
CiCi sec

Ab. Tic (line 2) x mo (Sect. IVB, line 2) = EI
vi

Ac. (line 4a) + (line 4b) = E?

CiCi sec

Sa. iec (line 1) x m3 (Sect. IVB, line 3) = E3
CiCi sec

5b. isc (line 2) x mo (Sect. IVB, line 3) = FEi
Li

5c. (line Sa) + (line 5b) = ENF

_ _ .. __ _ _ _ _ . _ _ _ - _ _ _ _ _ _ _ . . _
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci sec Ci

6a. sec (line 1) x mo (Sect. IVB, line 4) = F
Ci sec Ci

Sb. Ec (line 2) x m3 (Sect. IVB, line 4) = F
c1

6c. (line 6a) + (line 6b) = F

Ci sec Ci

7a. E c (line 1) x mo (Sect. IVB, line 5) = F
Ci sec ci

mo (Sect. IVB, line 5) = F7b. E c (line 2) x
L1

7c. (line 7a) + (line 7b) = N
Ci sec Ci

8a. He (line 1) x mo (Sect. IVB, line 6) = F
Ci sec Ci

8b. E c (line 2) x ma (Sect. IVB, line 6) = IU
Ci

8c. (line 8a) + (line 8b) = @

Ci sec Ci
(Sect. IVB, line 7) = F9a. E c (line 1) x mo

; Ci sec Ci
- 9b. Ec (line 2) x mi (Sect. IVB, line 7) = F

c1

9c. (line 9a) + (line 9b) = N
.

Ci sec Ci

10a. E c (line 1) x ma (Sect. IVB, line 8) = U
Ci see Ci

10b. Ec (line 2) x m3 (Sect. IVB, line 8) = F
ui

10c. (line 10a) + (line 10b) = N

Ci
11. U (line 3) x hr9 x 3.3 x 108

x TCFIf=
mrem at site boundary

Ci

12. U (line 4) x hr9 x 3.8 x 103

x TCFIf=
mrem at poir.t o' max X/Q

. _ - - _ . , _ _ . . , . _ _ _ _ _ _ _ _ . _ , _ _ _ .- .
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci

13. Esi(line 5) x hr9 x 3.8 x 108

'TCFIf=x
nrem at 2 miles

Ci
14. Epi (line 6) x br9 x 3.8 x 108

x TCFIf=
mrem at 5 miles

Ci
15. EE (line 7) x hr9 x 3.8 x 108

- x TCFIf=
mrem at 10 miles

Ci
16. iiI (line 8) x hr9 x 3.8 x 108

x TCFIf=
mrem at additional location No.1

Ci

17. IEI.(line 9) x hel x 3.8 x 108

x, TCFIf=
mrem at additional location No. 2

Ci
18. IEI (line 10)x hr9 x 3.8 x 108

.

TCFIf =x
mrem at additional location No. 3

I

NOTES:

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

bTurbine buildinc roof exhaust release rate from Summary Table, Section II, line 4

00ffcas stack -release rate from Summary Table, Section II, line 3.
I

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

!odine activity fraction for elevated release - obtain from Data Summary Sheeti

Section IID, line 3b. If unknown use 0.3 unless Standoy Gas Treatment (see Data
Summary Sheet, Section II.0, line 1) is in ooeration then use 0.003.

i

i

i

.
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ATTACHMENT III. CALCULATION SHEET III (continued)

#0btain TCFI from Figure 9 using time af ter shutdown (Summary Table, Section I, line |

2).

40btain 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 III, line 7.

Point of maximum X/Q
for Offgas Stack release 2mi Smi 10mi

1400 1100 2400 4300 (meters)
(0.87) (0.68) (1.5) (2.7)(miles)

NOTE:

Obtain remaining plume widths from Figure 20 using the appropriate distances from
Summary Table, Section III, line 1.

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

mb hr to Site
1. 2.78 x 10-4 x ma+ sec = Boundary

mb hr to point of max X/Q for
2. 1.11 divided by Tec = offgas stack release~

.

b hr to 2 milesm

3. 0.894 divided by Tec =

b hr to 5 milesm
4 2.23 divided by sec =

bm nr to 10 miles
5. 4.47 divided sy sec =

b hr to additionalm

6. 2.78 x 10-4 x ma+ Tec = location No. 1
_

b ' hr to additionalm

7. 2.7S x 10-4 x ma+ Tec = location No. 2

mb hr to sdditional
x ma+ Tec = location No. 33. 2.73 x 10-4

NOTES:

a0btain accropriate distance from Summary Table, Section III, line 1.

D0btain wind speed from Summary Table, Section I, line 5.

_ . _ _ _ . _ _ . _ . _ _ _ _ _ _ _ _ . . _ . . - _ . . - . _
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ATTACHMENT III, CALCULATION SHEET III (continued)

V.. Dose information for atmospheric stability class FG *

A. Variable distance and Xu/0 values.

1. Obtain distance to site boundary and Xu/0 for around level and elevated
releases from following table using the down wind direction from
Summary Table, Section I, line 4.

Xu 1
2~ii(GroundLevelRel.) mDistance m

Xu 1
'

4-(Elevated Rel.) m7

.

Xu , 1
Down Wind Distance to IT- 752

Direction dea. Site Bdy. meters Ground Level Rel. Elevated Rel.

0 - 11.25 1200 9.5 x 10-4 0.0
11.25 - 33.75 1600 6.2 x 10-4 0.0
33.75 - 56.25 700 2.1 x 10-3 0,0

56.25 - 78.75 610 2.6 x 10-3 0.0
78.75 - 101.25 490 3.6 x 10-3 0.0

101.25 - 123.75 450 4.1 x 10-3 0,0

123.75 - 146.25 480 3.7 x 10-3 0.0
146.25 - 168.75 500 3.5 x 10-3 0.0*

168.75 - 191.25 460 3.9 x 10-3 0,0

191.25 - 213.75 500 3.5 x 10-3 0.0

213.75 - 236.25 630 2.5 x 10-3 0.0
236.25 - 253.75 720 2.0 x 10-3 0.0
258.75 - 281.25 670 2.2 x 10-3 0.0
281.25 - 303.75 730 2.0 x 10-3 0,0

303.75 - 326.25 980 1.2 x 10-3 0.0
326.25 - 348.75 1300 8.3 x 10 4 0.0
348.75 - 360.00 1200 9.5 x 10-4 0.0

Xu

2. Distance to coint of maxinum Ti for offgas stack release = 16090m.

- - - -- -- . _ .
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ATTACHMENT III, CALCULATION SHEET III (continu i)

B. Normalized concentration, Ground level release - Results for Summary Table,
Section Ill, line 2.

la
1. ER > m/secb = sec

57' at site boundary,

2. 2.0 x 10-5 + m/seeb= see at point of max
X/Q for offgasme

release

3. 2.1 x 10-4 & m/secb= sec
me at 2 miles

4. 5.5 x 10-5 + m/secb= see
m? at 5 miles

.

2.0 x 10-5 + m/seeb= sec5. ma at 10 miles
Ic

6. ER & m/secb= sec at additional
ma location No. I

1c
7. i@ + m/secb= sec at additional

ma location No. 2
lc

~ 8. 52 & m/secb= sec at additional
ma location No. 3

NOTE:

Xu-0btain Q for ground level release from Section V, Subsection A, line 1.a

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

Xu
c0btain around level release U for additional locations using Figure 21'and
accropriate distance from Summary Table, Section III, line 1.

9
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ATTACHMENT III, CALCULATION SHEET III (continued)

C. Normalized concentration, Elevated release - Results for Summary Table, Section
III, line 3.

la
1. ER + m/secb= sec

m at site boundarya

2. 1.7 x 10-4 + m/secb= sec at point of max
X/Q for offgas-~'

ma
stack release

3. 1.7 x 10-11+ m/secb. see
- - - - -

mo at 2 miles

4 2.2 x 10-7 + m/secb = sec
WO-~ at 5 miles

.

1.7 x 10-6 + m/secb= see5.
ma at 10 miles

ic

6. 32 + m/secb= sec at additional
m3 location No. 1

1C

7. ER + m/secb = sec at additional'
ma location No. 2

1c
8. 33 + m/secb .- sec at additional

a location No. 3|_ ,m

NOTE:
Xu

0btain U for elevated release from Section V, Subsection A, line 1.a

bObtain wind soeed from Summary Table, Section I, iine 5.

Xu
00btain elevated release II" for additional locations using Figure 22 and aooropriate
distances from Summary Table, Section III, line 1.

D. Whole bcdv dose rate - Results for Sumr.ary Table, Section III, line 4.

Cia Cib Ci

1. sec + sec = sec

DFId =2a. FIm x

2t. (1 - FIm) x DFNGe =

2c. (line 2a) - (line 2b) =

-- - -- -. ..- - - - . . . - .
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du

3. 7 for site boundary:

3a. FIc x DU0QIfx TCFI4 =

3b. (1 - FIc) X DUOQNGh x TCFNGi =

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

Du Xu

4. T for loc: tion of maximum 7
TCFI9 =4a. FIc x 4.2 x

x TCFNGi4b.(1 - ,FIc) x 3.0 =

.

4c. (line 4a) + (line 4b) =
_

Du

5. Q for 2 miles:
TCFI9 =Sa. FIc x 6.8 x

TCFNGiSb.(1 - FIc) x 4.8 x =

Sc. (line Sa) + (line 5b) =~

Du

6. F for 5 miles
TCFI9 =6a. FIc x 5.3 x

6b.(1 - FIc) x 3.7 x TCFNGi =_
6c. (line 6a) + (line 6b) =

Du

7. Q for 10 miles
TCFIo ,7a. FIC x 4.2 x

TCFNGi7b.(1 - FIc) x 3.0 x =

7c. (line 7a) + (line 7b) =
_

3. for additional location No. 1
f TCFI9 =Sa. Fic x DU00! x'

Sb.(1 - FIC) X DUOONGh x TCFN3i=

Sc. (line 8al + "ine 3b) =

t
. - - - -
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ATTACHMENT III, CALCULATION SHEET III (continued)

Du

9. T for additional location No. 2

9a. FIc x DU0QIf TCFI9 =
__

x

9b. (1 - FIC) X DU0QNGh TCFNGi= -x

9c. (line 9a) + (line 9b) =

Du

10. Q for additional location No. 3
f10a. FIc x DU0QI x TCFI9 =

; 10b.(1 - FIc) X DU0QNGh x TCFNGi=
.

10c. (line 10a) + (line 10b) =

Ci secj
11a. set (line 1) x m3 x (line 2) =

3

Cik Du ml i

lib. sec x F (line 3c)+ Tec =

11c. (line lla) + (line lib)

| mrem=

_|nr at site boundary

Ci segj
o x (line 2)=12a. sec (line 1) x m

Cik Du ml
12b. sec x T (line 4c)+ slic =

12c. (line 12a) + (line 12b)
1

imrem Xu=
'

at point of max 7nr

Ci secj

13a. sec (line 1) x m3 x (line 2)=

Cik Du ml

13b. - sec x 7 (line 5c)+ Tec =

13c. (line 13a) + (line 13b)

= - mrem

| nr at 2 miles
.

-r-r-- --- - - -- -- - +- y v y----- - g-m--*w.w-- um &m----m -4-c- #7- -- ++gmm.g -r p- w- --- p
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci secd
14a. sec (line 1) x m3 x (line 2) =

Cik Du ml

14b. sec x T (line 6c)4 _He =

14c. (line 14a) + (line 14b)

=. mrem

| nr at 5 miles

Ci secj

15a. sec (line 1) x m3 x (line 2) =

Cik Du ml
- 15b. sec x T (line 7c)4 Ec =

15c. (line 15a) + (line 15b)

= mrem
nr at 10 miles

Ci seed

16a. sec (line 1) x mo x (line 2) =

Cik Du ml'

16b. sec x T (line 8c)+ sec =

16c. (line 16a) + (line 16b)

= mrem
nr at additional location No.1

| Ci secj

17a. sec (line 1) x m3 x (line 2) =

Cik Du ml

17b. sec x T (line 9c)4 Ec =

17c. (line 17a) + (line 17b)

= mrem
nr at a3ditional location No. 2

.

r -- , , , - .w. - p y+,y.. -+w, -. t , w. --p- - --
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci seed

18a. sec (line 1) x m3 x (line 2) =

Cik Du ml

18b. sec x TT- (line 10c)+ sec =

18c. (line 18a) + (line 18b)

= mrem
nr at additional location No. 3

NOTES:

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

bTurbine building roof exhaust release rate from Sumary Table, Section II, line 4.

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

'

d0btain iodine dose f actor (DFI) for time af ter shutdown (Sumary Table, Section I,
lir.e 2) from Figure 3.

'Obtain noble gas dose factor (DFNG) for time af ter shutdown (Summary Table,
Section I, line 2) from Figure 4.

Du
#0btain F for iodine (DUGOI) from Figure 23 using the appropriate distance from
Sumary Table, Section III, line 1.

0btain time correction factor for iodine (TCFI) fr:m Figure 6 using time after0

shutdown (Summary Table, Section I, line 2).

"Ob t ai n for noble gas (DU0QNG) from Figure 24 using the appropriate distance from
Summary Table, Section III, line 1.

i0btain the noble cas time correction factor (TCFNG) from Figure 8 using time after
shutdown (Summary Table, Section I, line 2).

.
X

30btain accropriate Q for ground level release from Summary Table, Section III,
line c.

Octain effgas stack release rate from Summary Table, Section II, line 3.

IObtain wind speed from Sumary Table, Section I, line 5.

" Iodine activity to noble cas activity ratio-obtain from Data Summary Sneet Section
IID, line 3a. If unknown use 0.3.

L
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ATTACHMENT III, CALCULATION SHEET III (continued)

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

(from Section VD, line llc) x bra1. r. -

mrem at site boundary=

'

mrem

2. hr (from Section VD, line 12C) x hra

mrem at point of max X/Q'=

mrem

3. .hr (from Section VD, line 13C) x hra

mrem at 2 miles-

=

mrem

4. hr (from Section VD, line 14C) x hra

mrem at 5 miles=

mrem

. 5. hr (from Section VD, line 15C) x hra

mrem at 10 miles=

mrem

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

mrem at additional location No.1=

mrem

7. hr (from Section VD, line 17C) x bra

mrem at additional location No. 2=

mrem

S. hr (from Section VD, line 13C) x hra

mrem at additional location No. 3 -

=

<

- - - . - - _ _ - , - _ _ - , - , , - - - . , _ _ , _ , _ , . . - _, . . , . .
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ATTACHMENT III, CALCULATION SHEET III (continued)

NOTE:

a0btain exposure time from Summary Table, Section II, line 1.

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

Cia Cib Ci

1. ( sec + sec ) x FIGd= Tic

Cic Ci

2. Tic x FIEe sec

CiCi see

3a. Tic (line 1) x m3 (Sect. VB, line 1) = F.,

CiCi sec

Ib. sec (line 2) x m3 (Sect. VC, line 1) = F
,

Ci

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

CiCi see

a. Tic (line 1) x mo (Sect. VB, line 2) = U
a

CiCi sec .

F(Sect. VC, line 2) =' 4b. Tic (line 2) x mo

S
4c. (line 4a) + (line Ab) = ms

CiCi see
(Sect. VB, line 3) = Fca. sec (line 1) x mo

CiCi see
(Sect. VC, line 3) = F,

5b. isc (line 2) x mo

Ci

5c. (line Sa) + (line 5b) = E
CiCi sec

6a. sec (line 1) x m3 (Sect. VB, line 4) = mJ

CiCi sec

6b. Tic (line 2) x m3 (Sect. VC, line a) = F
Ci

6c. (line 63) + (line 6b) = FI

, - - -7--, ,m. - , , , , -+-e- -. ,---es -y s w 9y
. - , - - - - - *'e9 4-T w& c--

.
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci see Ci

7a. sic (line 1) x m3 (Sect. VB, line 5) = F

Ci see Ci

7b. Tic (line 2) x m3 (Sect. VC, line 5) = @
.

Ci

7c. (line 7a) + (line 7b) = M
.

Ci sec Ci

8a. TEc (line 1) x m3 (Sect. VB, lite 6) = M
,

Ci see Ci

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

Ci
Sc. (line 8a) + (line 8b) = F

CiCi sec<

9a. T6c (line 1) x mo (Sect. VB, line 7) = M

CiCi sec
9b. Tic (line 2) x F (Sect. VC, line 7) = W

.
- S

9c. (line 9a) + (line 9b) = m*

CiCi see
10a. Tic (line 1) x , ma (Sect. VB, line 8) = M

CiCi see
10b. TEc (line 2) x m3 (Sect. VC, line 8) = MI

Ci

| 10c. (line 10a)+ (line 10b) = #
|

Ci
11. W (line 3c)x hr9 x 3.8 x 108

x TCFIf=
mrem at site boundary

| Ci
a )x hra x 3.8 x 10812. M (line c

x TCFIf=
mrem at point of max X/0

l

i

|
|

l
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ATTACHMENT III, CALCULATION SHEET III (continued)

Ci
13. EDI (line Sc)x hr9 x 3.8 x 108

x 'TCFIf=
mrem at 2 miles

Ci
14 IEI (line 6c)x hr9 x 3.8 x 108

) x TCFIf=
mrem at 5 miles

-

Ci
15. isI (line 7c)x hr9 x 3.8 x 108

- x TCFIf=
mrem at 10 miles

,

Ci
16. III (line Sc)x hr9 x 3.8 x 108

x TCFIf=
mrem at additional location No.1

Ci
17. EDI(line 9c)x hr9 x 3.8 x 108

x TCFIf=
mrem at additional location No. 2

Ci
18. WP (line 10c) x hr9 x 3.8 x 108

x TCFIf=
mrem at additional location No. 3

NOTES:

Reactor building stack release rate from Summary Table, Section II, line 2.3

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

0ffgas stack release rate from Summary Table, Section II, line 3.C

Iodine activity fraction for ground level release - obtain from Data Summary Sneet -

d

Section IID, line 3a. If unknown use 0.3.

.

y- er F- - - P +-- - - - , ,-4 ---m r- - i-- ?P--~--p a+m-w ------ e -+- r s aa e
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ATTACHMENT III, CALCULATION SHEET III (continued)

' Iodine activity fraction for elevated release - obtain from Data Summary Sheet
Section IID, line 3b. If unknown use 0.3 unless Standby Gas Treatment (see Data
Summary Sheet, Section.II.0, line 1) is in operation then use 0.003.

f0btain TCFI from Fioure 19 using time af ter shutdown (Summary Table, Section I,
line 2).

90btain exposure time from Sumary Table, Section II, line 1.

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

Point of maximum X/Q
for Offgas Stack release 2mi 5mi 10mi

- 2000 530 970 2000 (meters)
(1.2) (0.33) (0.60) (1.2)(miles)

NOTE:

Obtain remaining plume widths from Figure 25 using the appropriate distances from
Summary Table, Section III, line 1.

,

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

mb hr to Site
x ma+ Tec = Boundary~

1. 2.78 x 10-4

bm 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 =

mb hr to 5 miles
4 2.23 divided by Tec =

mb hr to 10 miles
5. 4.47 divided by sec =

mb hr to additional
5. 2.78 x 10-4 x ma+ Tec = location Nc. 1
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- - . ATTACHMENT III,' CALCULATION SHEET III (continued)-

~

mb hr to addit'.onal'
-

location No. 27. 2.78 x 10-4 x ma+ - sec = ,

-

...

' b he to additionalm

8. 22.78 x'10-4 x- ma; --sec =' location No. 3

NOTES: ,

30btain appropriate distance from Summary Table, Section 'III, line 1,

~-e-605tain wind speea from Summary Table, Section I, line 5.
.
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- ATTACfNENT III, CALCULATION SHEET IV
'

RELEASE RATE FROM FIELD MEASUP.EMENT

1. Fla x DU0QIb x TCFIc'

* (1 - Fla) x DU00NGd TCFNGex

Du

Q j=

in9 Du

2. mR/hrf x sec + ~ Q (line 1)

Ci *=

Tic Minimum Total Release Rate

o -Assumes measurement taken in plume centerline -

I " '
sNOTES: ,

alodine activit'y to noble gas activit'y ratio. If unknown use 0.3 unless Standby Ga5
Treatment is' in operation (Data Summary Sheet, Section II.D, line 1) then use 0.003.

D for iodine (DU001) from Figure 5 f or atmospheric stability class AB,0btain 4

Figure 13 for class C, Figure 18 for class DE, or Figure 23 for class FG (see Summary
.

Table, Section I, line 6). Use the-distance:from the release coint that the exposure
rate measurement was made (Data 3ummary Sheet, Section III, line 2).

C0btain time correction f actor for iodine (TCFI) from Fioure 9 using the time of
field measurement after shutdown (Data Summary Sheet, Section III, line 1).

.-

Du
d0btain F for noble gas (DUOQNG) from Figure 7 for atmospheric stability class AS,
Figure 14 for class C, Figure 19 for class DE, or Figure 24 for class FG (see Summary
Table, S4ction I, line 6). Use the distance from the release point that the exposure
rate measurement was made (Data Summary. Sheet, Section III, line 2),

e0btain tim'e correction f actor for noble gas (TCFNG) from Figure 3 using the time of
the field measurement af ter snutdoan (Data Summary Sheet, Section III, line 1).

0btainkexpcsureratefromDataSummarySheet,SectionIII,line3.f

00btain # nd soeed from Summary T able, Section I, line 5.
_

'
(

i

__ __ -_ . - _ . __ _
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FIGURE 1

M for Ground Level Release - Class AB -r
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FIGURE 2

_Xu for Elevatec Release - Class AE
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FIGURE 3

Whole Body Dose Conversion Factor - Iodine
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FIGURE 4

Whole Body Dose Conversion Factor - Noble Gas
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FIGURE 5

Du for Iodine - Class AB
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FIGURE 6

Time Correction Factor - Iodine
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FIGURE 9

Time Correction Factor for Thyroid Dose - Iodine
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FIGURE 10-

Plume Width - Class AB
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Xu for Ground Level Release - Class C'
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FIGURE 12

Xu for Elevated Release - Class C
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Du for Noble Gas - Class C
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FIGURE 15

Plume Width - Class C
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Xu for Elevated Release - Class DE
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FIGURE 18

Du for Iodine - Class DE'
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~ Du for Noble Gas - Class DE
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FIGURE 20

Dlume Width - Class DE
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Xu for Ground Level Release - Class FG
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X,g for Elevated Release - Class FG
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Du for Iodine - Class FG
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Du for Noble Gas - Class FG'
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Plume Width - Class FG
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'

EMERGENCY PREPAREDNESS COMMUNICATIONS Revision 3
TESTING Date 3/19/83

j

1.0 PURPOSE ,

This procedure defines the requirements for emergency preparedness
communications systems checks to be conducted on a periodic basis as
defined in 10CFR50 Appendix E.

2.0 APPLICABILITY

This procedure applies to the emergency communications systems that are'

installed at both the DAEC and at the IE Tower which are associated
with emergency preparedness response efforts.

3.0 RESPONSIBILITIES

3.1 Emeroency Plannino Coordinator |
.

3.1.1 Ensure communications checks are performed as assigned in
Saction 4.0

,

'

3.1.2 Verify satisfactory completion of the communications checks
conducted on a periodic basis, as defined in Attachments 1
through 4.

3.2 STA Coordinator

- 3.2.1 Verify that emergency preparedness canmunications systems
checks are completed as assigned.

3.2.2 Coordinate with the Emergency Planning Coordinator, as
reouired, to insure satisfactory completion of the
communications systems checks.

3.3 Security Suoervisor

3.3.1 . Verify that emergency preparedness communications systems
checks are completed as assigned.

>

4.0 INSTRUCTIONS

4.1 The following communications systems shall be checked and verified
operable at..the specified frequency.

4.1.1 Completion of monthly communications checks shall be
documented on Attachments 1 and 2.
/
The1following systems or circuits are included:
a) NRC ENS
b) NRC HPN,

.

>

e
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. c) PBX and Centrix connections to:
' (1) Office of Disaster Services#

(2) Linn County Sheriff
(3) Benton County Sheriff'

4.1.2 Completion of the quarterly communications checks shall be'

documented on Attachment 3, " Quarterly DAEC Emergency
-

( [ Comunications Checks".

The following systems. or circuits are included:: 1

4.1.2.1 Dedicated telephone circuits between:,

(a) Control Room and
,

t
Technical Support Center, ,

! > . Access Control
.

~ I Security Control Point
Emergency Operations Facilityi

(b) Technical Support Center and-

|
Control Room
Access Control'

i Security Control Point
Emergency Operations Facility

. c

(c) Access Control and!

Control Room
Technical Support Center>

Security Control Point '
,'

.

~

(d) Security Control Point and
.

Control Room j

[_
Technical Support Center

1

Access Control*

i. 4.1.2.2 Operations Radio between:
i (a Control Room (base station)

.
'

(b Technical Support Center (console)
(c Access Control (console)<

(d) Site Boundary (portable radio)
t

!

4.1.2.3 Security / Radiological Survey Radio between:
i

(a Ten (10) mile radius (portable radio)'

Technical Support Center (console)
! Emergency Operation Facility (console)

(d) Security Control Point (base station)

4.1.2.4 Check operability 'and inventory the following
equipment:
(a) Six Button Phones in the Control Room (2)4

(b) Headset in the Control Roan (1)
(c) Twe%/ Button Phones in the TSC (8)

I

i-

- . . - - - - - . . - - . ._ - . - .... - - . - . - . - ._ .
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(d) Headsets in the TSC (5)
(e) Operations Radios in the SCP (4)

' (f) Security / Radiological Porta-Mobiles in
the SCP (2)'

(g) Magnetic Mount Antennas in the SCP (2)
(h) Antenna Adapters in the SCP (2)

NOTE

'

The head sets in the TSC are located in the
cabinet in the Communications Room.

4.1.3 Completion of the annual communications checks shall be
' documented on Attachment 4, " Annual IE Tower Emergency
Communications Checks".

.

4.1.3.1 Centrix connections to:
(a) FEMA
(b) DOE
(c) Linn County Civil Defense
(d) Benton County Civil Defense

4.2 Communications checks should be conducted as follows:

4.2.1 Montnly - first full calendar week
.

4.2.2 Quarterly - first full calendar week during January, April,
July and October

4.2.3 Annual - first full calendar week during October.

4.3 A message similar to that shown on Attachment 5, " Example
Communications Check Message Format", should be used when
conducting comunications systems checks external to IELP.

4.4 The Emergency Plar.ning Coordinator shall ensure that all of the
communications checks are performed.

4.4.1 The comunications checks identified on Attachment 1,
" Monthly DAEC Emergency Communications Checks", should be
completed as follows:

a) Items 1 through 3a - STA

b) Items 3b through 7 - Security

NOTE

The IWAS Phone check should be initiated by the Office :
iof Disaster Services on the first working Monday of
I

every month.

_ _ _ _ _ - _ _ - _ _ _ _ _ _ _ - _ . - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ - _ _ _ _ _ - _
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4.4.2 The communications checks identified on Attachments 2
,through 4 shall be comoleted as directed by the Emergency
Planning Coordinator.

4.5 The Emergency Planning Coordinator shall review all documentation |
:

associated with the communications checks.

4.6 Acceptance Criteria
.

4.6.1 All required communications checks shall be made and
satisfactorily completed.

4.6.2 In the event that a call cannot be completed

Contact the party by another means and inform them ofa.
' the problem. Make sure the party understands no .

I

problem exists at the DAEC and their response is not
required.

b. Determine the cause of the problem, if possible, and
rectify it as soon as possible.

If the problem cannot be readily resolved, attach ac.
note clearly stating which phone was being used, who
and what number (if any) was being called, who was

- placing the call and any other pertinent information to
the EPIP checklist in use.

4.6.3 After completing the communications checks, forward the
checklist and comments to the Emergency Planning
Coordinator.

5.0 REFERENCE

5.1 10 CFR 50, Appendix E
|5.2 NUREG 0654, Rev. 1

'
6.0 ATTACHMENTS

6.1 Monthly DAEC Emergency Communications Checks
6.2 Monthly IE Tower Emergency Communications Checks
6.3 Quarterly DAEC Emergency Communications Checks
6.4 Annual IE Tower Emergency Communications Checks
6.5 Example Communications Check Message Format

._. -_._ _ _ _ , __- ,._-- _- _ ._ _ __ . _ _ - - - . - __-
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Approved by: Date .3
e '/imergency Planni orcina

/ .i

Approved by: Date
_

'

5ecurity Supervisor
,

M 7/f,dde Date 5////A3Approved by:
STA Coordinator

~

. Reviewed by: /d> Date 5 /f 3/ ts 3a#
ALARA Coordinator O

* Date IReviewed by:
operatiop Committee Chairman

Approved by: Date
Plant Sup intend - Nuclear



1.

<* .

,

*

EMERGENCY PLAN IMPLEMENTING PROCEDURE EPIP 6.4

Page 6 of 11

EMERGENCY PREPAREDNESS C04MUNICATIONS Revision 3

TESTING Date 3/19/83

ATTACHMENT 1
Monthly DAEC Emergency Communications Checks

Communication Initiated By Received By
Circuit (Name) (Name) Time Date

1.NRC ENS

a) Control Room.

b) Technical Support Center (TSC)
2.NRC HPN

a) Access Control Dial 22(Bethesda)
b)TSC Dial 22 (Bethesda)
c)TSC Dial 23 (Region III-During

Regular Business Hours Only)
d) Security Control Point Dial 22

(Bethesda)
3. COMMERCIAL TELEPHONES

|a)NRC-Betnesca (202)951-0550
or (301)427-4056
or (301)492-7000

b)0f fice of Disaster Services
(515)281-3231

or (515)281-3561
c)Linn Co. Sheriff 398-3911
d)Benton Co. Sheriff 1-472-4777

or 1-472-2337
4. POINT TO POINT RADIOS

a Linn County Sneriff
b)jBenton County Sheriff
c) Iowa Highway Patrol

5.IWAS PHONE-Initiated by the
Office of Disaster Services

6.NWS FIRST ORDER STATION,
Ceaar Rapids Flignt Service
(During Regular Business Hours only)
364-7127 ~

7.NWS FORECASTING STATION
|Des Moines (515) 284 4496

CQiMENTS:

REVIEWED BY DATE

5ecurity Supervisor

REVIEWED BY DATE

STA Coordi nator

REVIEWED BY DATE

Emergency Planning Cocrainatcr
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ATTACHMENT 2

Monthly IE TOWER Emeroency Communications Checks*

Communication Initiated By Received By
Circuit (initials) (Name) Time Date

'

Centrex
NRC Region III (312)932-2500

-

NRC Bethesda (202)951 0550 l

or (301)427-4056
or(301)492-7000

Office of Disaster
Services (515)281-3231 I

or (515)281-3561
--

Linn County Sheriff 398-3911

iton County Sheriff 1-472-4777
or 1-472-2337

NRC ENS
Emergency Operations Facility-

NRC HPN - Bethesda Dial 22
NRC HPN - Ragion III Dial 23

NWS First Order Station
Cedar Rapids Flight Service
(Durina Regular Business Hours only)
364-7127

iNWS Forecasting Station (515)284-4496

COMMENTS:

CONDUCTED BY DATE

.

REVIEWED BY DATE

Emergency Pl anning Coorainator

-, . . , - - - _ , , _ - ..- . - - - . - - . . . . - , - - - - - . - - - , - .
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ATTACHMENT 3

Quar'terly DAEC Emergency Communications Checks

Communication Initiated By Received By
Circuit (initials) (N ame) Time Date Remarks

Control Room Dedicated Circuits-

TSC
Access Control
Security Control Point
EOF -

Back Panel Circuit to TSC
, Intercom

Operability Check and Inventory
Headset.
Six Button Phones

TSC Dedicated Circuits
Control Room
Control Room (back panel) '

Access Control
Security Control Pt. -

*

TSC to EOF
EOF to TSC -

Intercom

Operability Check and Inventory
(5) Headsets
(8) Twenty Button Phones

Access Control Dedicated Circuits
Control Room
TSC
Security Control Pt.
Intercom

-Security Control Pt. Dedicated
Circuits

Control Room
TSC -

Access Control
Intercom

Continued on next page

.

- - - - - - - _ _ - - - _ _ _ . _ _ _ _ _ _ _ . _ . _ _ _ , _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ , , _ _ _ _ _ , _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ATTACHMENT 3 (continued)

Quarterly DAEC Emeraency Communications Checks

Communication Initiated By Received By
Circuit (initials) (Name) Time Date Remarks

Operations Radio (TSC),

Secondary Alarm Station -

Security Control Point
Site Boundary

Operability Check and Inventory
(4) Hand Held Radios

Security / Health Physics Radio (TSC)
EOF
Security Control Point
10 mile radius

trability Check and Inventory
(2) Porta Mobile Radios
(2) Magnetic Mount Antennas
(2) Antenna Adapters

-

COMMENTS:

CONDUCTED BY DATE

DATEREVIEWED BY
_

Emergency Planning coordinator

..
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ATTACHNENT 4

Annual IE Tower Emergency Communications Checks

Communication Initiated By Received By
Circuit (initials) (N ame) Time Date

. Centrex
FBiA (816)374-5912 I

DOE (312)972-4800 or (312)972-5731
Linn County CD 363-2671
Benton County CD 1-472-4519

-

-

COMMENTS:
.

.

1

CONDUCTED BY DATE

REVIEWED BY DATE
,

Energency Planning Coordi nator

_ _ .
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ATTACHMENT 5

.

EXAMPLE COMMUNICATIONS CHECK

MESSAGE FORMAT

This is- ,

Name Title

from
DAEC or IELP

The purpose of this call is simply to check operability of this

communication system.

An emergency situation does not - I repeat - does not exist at the DAEC.

- NOTE

Advise the individual who answered the call that

this check is being done monthly, quarterly, or

yearly, at the case may be, to comply with NRC

regulations. Obtain his or her name, advise it is

simply for documentation purposes, thank him and end

the conversation courteously.

_

e

' ---- - - - - - - - - - _ - _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ __ __


