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Procedure M-1, Revision 8:

Phone numbers on page 1

All phone numbers on both pages I and 2 of the attachment
" Safety, Health and Claims Personnel to be Contacted for
Reporting of Injuries at Diablo Canyon"

All phone numbers in Appendix Z " Emergency Procedure Notification
Instruc tions"

Procedure M-2, Revf sion 7:

Phone nuubers on page 1

, All phone numbers in Appendix Z " Emergency Procedure Notification
' .Instructions"
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IMPLEMENTING PROCEDURES
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TITLE REV

OP-0 Reactor Trip With Safety Injection 3
OP-1 Loss of Coolant Accident 5-
OP-2 Loss of Secondary Coolant 2
OP-3A Steam Gen Tube Failure 4-

OP-3B Minor Steam Gen Tube Failure 1

OP-4 Loss of Electrical Power 3
~

OP-5 Reactor Trip Without Safety Injection 5
OP-6 Emergency Boration 5
OP-7 Loss of Condenser Vacuum 2
OP-8 Control Room Inaccessibility 5
OP-9 Loss of Reactor Coolant Pump 3
OP-10 Loss of Auxiliary Salt Water 2
OP-11 Loss of Component Cooling Water 2
OP-12 Malfunction of Autc Reactor Control 1

,

System
OP-12A Failure of a Control Bk to 2

Move in Auto
OP-12B Cont Withdrawal of a Control Rod Bank 3
OP-12C Cont Insertion of a Control Rod Bank 2
OP-12D Control Rod Pos Indication Sys Malfune

'

OP-12E Control Rod Misalignment
'

3
2

OP-12F - Dropped Control Rod "

2
OP-13 Malfunction of Reactor Press Control System 2
OP-14 High Activity in' Reactor Coolant 2,

'

OP-15 Loss o~f Feedwater 4
OP-16 Nuclear Instrumentation Malfunctions 3
OP-17 Malfunction of RHR System 2
OP-18A Loss of Charging 0
OP-18B Loss of Normal Letdown 0
OP-19 Malfunction of Reactor Makeup Control 2
OP-20 Excessive Reactor Coolant System 2
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OP-34 Generator Trip - Full Load Rejection 1
OP-35 Loss of Vital or Non-Vital Instr AC Sys 1
OP-36 Turbine Trip 1 .

OP-37 Loss of Protection System Channel 1 '
~

OP-38 Anticipated Transient Without Trip (ATVI) 3
OP-39 RCP Locked Rotor Accident 1
OP-40 Accidental Depressurization of MS System 1
O P-41 Hydrogen " Explosion" Inside Containment 1
OP-44 Gaseous Voids in the RCS 2
R-1 Per Injury (Rad Related) And/Or Overexp 8,

R-2 Rel of Airborne Radioactive Materials 3
R-3 Rel of Radioactive Liquids 3
R-4 High External Radiation 3~

R-5 Radioactive Liquid Spill 3
R-6 Radiological Fire 5
R-7 Transportation Accidents 2
M-1 Employee Injury (Nonradiological) 8
M-2 Injury to Nonemployee (Third Party) 7
M-3 Chlorine Release 5*

M-4 Earthquake' .6
M-5 Tsunami Warning 5
M-6 .Nonradiological Fire 7
M-7 011 Spill ISO and Clean Up Procedure 4

-

M-8 Containment Emergency Personnel Hatch 0
G-1 Accident Classification and Emergency Plan 2

Activation
G-2 Establishment of the On-Site Emergency 3

Organization-

G-3 Notification of Off-Site Organizations 1
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EMERGENCY PROCEDURE
TITLE: EMPLOYEE INJURY OR ILLNESS (NONRADIOLOGICAL)g

-3 O
APPPOVED: O e

' PLANT MANAGER /) OATE
.

.

.

SCOPE

This procedure describes the acticns which are to be taken in the ,

event of an illness or injury to an employee which dces not involve
radioactive centaminatien or overexposure. Injuries in which
radiological considerations are involved are discussed separately in
the R series of Emergency Procedures.

APPLICASILITY
'

This precedure is to be followed for incidents invol'ving Nuclear Plant
Operaticns perscnnel, or other c:c:any employees at the planc site at
the requ2st of the Nuclear Plan: Oceraticns Department. In the event

n. of an incident involving any other c:c::any employee (such as a General
Cens:ruction Em:Icyee), perfam caly the astarisked (') steps in this.

precedure.

IMMEDIATE ACTIONS
.

The employee (s) who are at the scene shall:

*1. Render all necessary first aid.
*2. Notify the c'ontrol rocm (Shift Foreman) as soon as practical.

*
-

.

^

SUBSEQUENT ACTICNS
~

. .

The Shift Foreran shall direct il subsequent acticns until relieved
by the long tena Site Emergency Coordinatsr if the emergency warrants
it. Such actions shculd include the folicwing:

.

i*1. Sound emergency signal, c:de override, or other general warning
signal to clear the area if the situation warrants it.

*2. Dispatch additicnal first aid ::erscnnel such as the project I

construction ENT [[ Extension __Perscnnel who have nct been] to the scene of the
'

injury or tilness if required.
instructed to provide assistance at the scene shculd remain en .

their Jcbs and stay clear of the affected area.

*
.

.
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Tm.E: EMPLOYEE INJURY OR ILLNESS (NONRADIOLOGICAL)
*

- q
j

*3. Transport the injured persen to a Company panel physician or I
'

hospital if the situation warrants it (refer to the attached
list). If possible, the employee is to be acccmpanied by a
supervisor. The practices which are to be followed if this step
is necessary are given in tt.e following section of this
procedure.

4. . Secure the names and addresses of all witnesses (both Company and
non-Company).

.

*S. Perform the notifications required by Appendix Z.
,

~

6. Complete the appropriate accident report (s) and fordard to the
office supervisor for processing,

a. Forn 62-4587, " Report of Industrial Injury to Employee" in
cases where no medical treatment was required other than
minor first aid at the plant.

b. Fom 62-4586, "E: ployer's Report of Occupational Injury of
Illness" in all cases requiring medical treatment (including
doctor referral) other than first aid or results in los .]
time beyond the day of injury. '/-

c. Fom.62-5542, " Report of Automobile Accident" if ) ,

'

appropriate.

TRANSPORTATION OF INJURED PERSONNEL
'

1. The preferred inode of transporcation for injured persons is b'y
Company panel ambulance service. Compa'ny or private vehicles
should only be used in cases where the delay associated with
securing an amtalance might: result in significant deterioration
of the injured person's condition, or when the injury is of a
minor nature where use of an ambulance is not warranted.

2. When requesting ambulance ser/ ice (refer to the' attached list),
provide the following infomation to the ambulance service.

a. Name of caller

b. Corrpany affiliation

c. Phone nu.rter of caller (where he can be reached)

d. .Name of injured or ill person

hDC0152 2VII
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TITLE: EMPLOYEEINJURYORILLNESS(NONRADIOLOGICAL)-

%,

,

--
''" e. Where the patient is located

'

f. Where the patient is to be transported
'

g. Nature of injury or illness

h. Any other medical info,rmation which might be pertinent to
transporting the injured person -

Record this information on form 69-9221, " Emergency Notification
Record", or other log.

*3. If ambulance or medical personnel are to enter th.e site, notify i

the security force at the Port San Luis entrance and alert them.
It is necessary to have an escort accompany the ambulance |
personnel frcm the Security Building to the patient

,

4. If possible, have a supervisor accompany the injured person to
the hospital (or doctor's office)'. If this is not practical,
call a supervisor and have him meet the patient at the hospital

, (or doctor's office). The supervisor should inform the doctor
V about the Company's light duty program.

5. If possible, call ahead to the hospital (or doctor) and provide
the following information:

,

a. Name of caller

'b. Company affiliation

c. Phone number of caller (where ~he can be reached)

d. Name of injured or ill person

e. Age of injured or ill pers~on (approximate if not known)

f. Extent of injury, illness or symptoms

g. Medical history (if known)

h. Radiological conditions.1
-

-

I !f the injury or illness is involved with radiation, see "R"
Emergency Procedures. However, the hospital should also be infonned
when radiation is not involved, because in the absence of such
knowledge, they wi W assume that radiation is involved.-

.
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Tms: EMPL'OYEE INJUR'Y OR ILLNESS (NONRADIOLOGICAL)

!}
~

\Record this infomation on Form 18-9221, " Emergency Notification
.

Record", or other log.s

6. A medical referral, Form 62-6015 shall be completed and sent to
~

copy of the Light Duty Program Letter (copy attached)g with a
the hospital (or doctor) with the injured person alon

These.

forms should be taken by the accompanying supervisor, the .

patient, or the ambulance driver, as appropriate. ,

REFERENCES

1. Rule 16, PGandE Accident Prevention Rules.
I

2. PGandE Standard Practice 250.

3. NRC Information Notice 80-06, " Notification of Significant
Events."

ATTACHMENTS

1. Form 62-4587, " Report of Industrial Injury to Employee"
7

2. Form 62-4586, " Employer's Report of Occupational Injury or ..

Illness" .s

I

3. Fmn 62-6015. " Medical Referral"
-

Form 62-4542, " Report of Automobile Accident" i
4
.

5. -Form 69-9221, " Emergency Notification Record" |.

.

|,

6. Light Duty Program Letter |

7. Company Pan'el of Physicians, Ambulance ' and Hospitals serving the . j
insnediate area around Diablo Canyon.

8. Panel of Physicians, Ambul,ances and Hospitals, Coast Valley
Division, SP 251.1-1. ;

9. Safety Health and Claims Personnel to be contacted for Reporting
of Injuries at Diablo Canyon. |4

10. Appendix Z, Emergency Procedure Notification . Instructions .<

\
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PACIPIC GAS AND'El.2CTRIC COMPANY
' '

Report of Indusmal Injury to Employee'

~~-

1. Name 6. Division

ZIP
2. Address

3. Telephone No. 7. Deperiment

4. Social Securrty No. 8. Dam of Accu | lent

i 5. Occusecon 9. Time of Accident

!

10. t.oczoon of Accidam 11. Nature of injury

| 12. What were you doing and how did accxtent occur?
'

|

13. Describe First Aid renderedt .
;

14 Witneessam acciderrt:
,

2

1.

T; z - -

3. 15.
Signeereof Employee

16. Oats injury reported: -
;

17. Dam 30 days esasses: 18.
* See Over Signature of Supervisor

'

INSTROCTIONS: T is report (!tems l' thru 15) 'should be wrmurr and sipecf by ;me emcWoyee person.
afty and coumaragned by me supervisor. It is for all Industrial Injuries and is in duolicam. The original
is to be retamed for Company recon $s: the copy is a he dotadied after comolecon and given m the
employee. Beftwo sgneg in item 18.-1ffe manervrsor should fill in me date of the report (ltet 16) and
computs and noisa me dse JO deys from the das me injury was resores (Item 171.

If me amoscyee $rter ruouires tresumem by a docer or becomes diseWed, Irorm 62-485 must be
preoared and fbrwarded a me Safety. Hesith and C:asms Depart'nent /MMED/ATELY accompanied
by the original of mis report

If the employee is unaWe a fill out or sign mis report, it should be prepared, agned by me ssoorvisor
.

and the employee should be given a cooy wimin 5 days as requirud by law.

If the injured amoloyee cannot write English, the rumort may be made according to a vertisi statement. __

If necessary, me emoloyee may sign by a merit and a witness to the report should sigrt below the om.
~

picyee's mart --

,
,

[

! 'S,
.-
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San Pfucassa,94106. Your esils saould be launized me all bells ac
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REPORT OF AUT MOBILE ACCIDENT .
* ' ' ' " " * * * " " * " " ' '

Gama O . .

;'w. ^
.

'i <s =. c so.w
'

M Meie OhPhone No. ACCloENT REPORT NUMSER
Cate of Coerecor's
8artn Lic. No. State Alone Yeer Sea. Numeer Div.Ues

insurance Company x.

h OTHER VENICLE OR PROPERTY OWNER )
Name

Address Phone No. j

Venicle: Make
-

Tyna Yaar Lic. No. Color

o TnENAus A00 ness P'NONa No. mesase warmens

0 0 0-
1. '

PASSENGERS O O O1IN OTHER O O O
VEHICI.ES. 1

CITNESSES. * g g-
4^

ORINJURED O O O
PERSONS 5.

6.
" O O O

NAuf A00m858 PwCNE No. *7sE nit'd
|

v

O O .O1.
O O OPASSENGERS 1

IN COMPANY g g a
VEHICLE 1

O C C4.
_.

"" '" * * * " " ' " " " * " " "
DATE. IME

ANO LOCATION at/near Tn -
" * " " ' " ' ' " " " " ' " " " ' " ' ' ' " " * " " " 'c=. m s==

0F ACCIDENT
1

Otner venica wes Ostocoast O rnowing on at MPH
g ,

h Company vehicle wee O mopoed a movmg , ,_
on at M* rt

DESCRIPTION .

OF ACC10ENT

Caogiese
esions

. of how *wa === . sun n== . ,..

escidos .

,

escorted Desente weetnw. road and light cone;; --
Number of test Derts in Comoeny vehicle Numeer of seat betts in uso et tune of accioent

ied,cate which :.. .L...,. .s wht . a.c. a b O cup 0 9.n* * O ew wa O men. O oe=,a

DESCRtSE DAWAGE TO: Costif known or setsmote.
Other Vehicleist or Property Ounoer $500

@ 0 Over 3 00
S O Over $1000

| VEmCLE
& DESCRISE DAMAGE TO: O Company Ven cle Q Lemme/ Rented Veniete OPersonal Venicle Coatif known oreen mees-.

PROPERTY O Unser $100t
DAMAGE O Oser $100t

8 0h 3500twee oaotos tassa of accioent scene me sammes) o v. o y,

Company Drwer Home Acereas Company Phone Paa

COMPANY ^88 0'*W88"*" R***'tene to Laces Offlee at

Cat. Driver's Lic. eso. Case Enosrenen Does

,,ggy,,, o or, o, . 0. osot. oi ct -
Venicle No. Lic. No. Lic. No. Tvoo Year Ossemeter Romeing

| Drwer's signatur=

of this resort 1* C, Comenny Phone No*

,

-

wcatiose ca ersu accoveres. ,mga googss,a g o, cgm moraensme issu n.c se.

|
-

. .

.. _ - ---| . . - ': _ ~. .__._-__:_,_
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An acaderne anone out of em operation of Compone seemed or rerned.vehenes, as weis as ... - _ . :: ...:._ seemed or rensed
vehicles used on Company buemees, must be reported to the Supervisor in charge immodately. All insuries to persons or sonous
demoge to property of othere involving almw vehicles must be reported to the Safety. Health and Caime Department Field inweengstor
or, if he is unsweilatWo. the Generel Office Safety. Health and coeme Department. Such nonficanon shall be by the fasteet means of 5,
communseenen and this report propered the same day. Answer each quescon fully. When bier * speces are not sufficiem for full ~/-
sessemones, answer each on seperses sheets and attach hereso.

N N
PREPARE A SKETCH OF ACCIDENT BELOW: Sketch should snouc

1) POSITION OF VEHICLES. BUILDINGS. STRUCTURES. ETC. *

21 STREET NAMES. DIRECTIONS OF TRAVEL. STOP OR WARNING SIGNS. ETC.
31 LANE WlOTHS, 5100 MARKS. POINT OF IMPACT, INCLUDING MEASUREMENTS AS APPROPRIATE! '
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Cair Dr.
,

Thanx you f5r being one of cur panel physicians that treat our emnicyees.
Our ::rimary g:a1 is en provida amolayees who sus tin indust-ial injurias
recuiring =ecical a: antion with ;remst, first. class : ta, anc. Your
assisunca in Mis encaavor is apsreciatad.

Tners is an arsa of concarn :n us. W.ile the nunner of encloyees ua:
recuire : tat =ent by a caysician has _rs= mined sutta or in sch:e casas
cac11nne. =a at==ar of disa= ling inftiries recuf-1.9 time away * tm wort,-

i.e.. les time injuries, nas dramatically increased..
-

e .

ife believe nat same of :nis time away from wort sign possibly be avoidad'

if :na availability of lignt (modified) duty or desk-type wort were enn*

widely known. ~ 5ces pnysicians have stated eat in same cases tan patient
will respond more rapidly to treatment if kast busy in a lignt-duty capacity.
P-ecuctive; lignt-duty .assignmenu an alanst always availaale for eenicyees
releasac for wort.within :na medical restrictions estantisnad by 3e physician.

It our policy to have an injured espicyee ac=uscanied. ty a suserviser or
"

c: sr recrusentative on :na first decur's visit. Should there be any cues-
tion aoout ce availasility or type of, If gn: duty Oat can ta' previcac, he* *

/-

or sne will be able to answer for us.

Cur spelayees' welfare is our main concar9. Should you have any questions
amou; our program, I will be glad in call on you at your ennvenienca.

! Sincarely,

1
l .

.

R. C. THORN 8ERRY

RC7:kg:
.
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. DEPARTMENT OF NUCLEAR ~ PLANT OPERATIONSN
DIABLO CANYON PCWER PLANT s x

,

Company Panel of Physicians, Ambulances, and Hospi}als
Servino the Inunediate Area Around Oiablo Canyon

2 s

Ambulance

Name Address Phone Remarks

, San Luis labulance 358 Santa Rosa 543-2626 Radiation Exposure

Service San Luis Obispo Patients
.

CENTRAL DISPATCH 543-7911*

Five Cities knbulance 135 South 54alcyon Rd. 489-4241

Service Arroyo Granda .

,

CENTRAL'OISPATCH 543-7911

South Bay Fire /Amoulance 2315.Bayview Heights 528-1414
Los Osos I

,

CENTRAL DISPATCH 543-7911

.

Say Ambulance 510 Bonita 772-2626
*

Morro Bay'

.

'

Hosoitals

- . French Hospital :1911' Johnson Avenue 543-5353, Radiation Exposure
~''

' San Luis Obispo * - Patients-Extern*

Defib. Equip.

'

Sierra Vista Hospital 1010 Murray Avenue 543-6550 Extemal'
(20 minutes to clear for San Luis Obispo Defibrillation
helicopter) Equipped--

I

Arroyo Grande Consnunity 345 South Halcyon Rd 489-4261 External
Hospital and Medical Arroyo Grande Defibrillation

Equipment
Center

i

'

.

l ..; OC0152 avfr/. /

'
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Phy'sicans
,

*

San Cuis Medical Clinic 1235 Osos Street 543-5600 q ;

San Luis Obispa /
.

Richard E. Fleming 1235 Osos Street 543-5600 Industrial Injury
San Luis Obispo Treatment

T. A. Beresky 100 Casa Street 543-6121 Eye
San Luis Obispo

Physicians' Exchange 772-2727
.

1. This list extracted from Standard Practice No. 251.1-1, Panel of
Physicians, Ambulances, and Hospitals, Coast Valleys Division,
dated 6/16/82.

2. See also EP GR-1 "Offsite Support and Assistance" for Air
Ambulance and Medical Support.
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PACIFIC GAS AND ELECTRIC COMPANYm
SAFETY, HEALTH, AND CLAIMS DEPARTM.ENT .

"

x
PANEL OF PHYSICIANS.'APSULANCES, AND HOSPITALS

COAST VALLEYS DIVISION

SP 251.1-1
Page 2

!ssued: 6/16/82

TOWN ADDRESS

TEI) HONE SERVICE

.

ARROYO'GRANCE

Physicians's Exchange (805)772-2727

Five Cities Ambulance 135 South Halcyon Road (805)489-4241 Amou1.
Service

* CENTML DISPATCH (805)S43-7911 Ambul.

. A.G. Connunity Hospital 345 South Halcyon Road (305)489-4251 Hosp' OEF.

and Medical Center
'

s
'

ATASCADERO .
,

Doctors See PASO R08LES

North County Medical 3886 El Camino Real (805)456-1011 Ambul.
'

*

Services (Emergency
,

Medical Technician)

(805)S43-7911 Ambul.CENTRAL DISPATCH
-

'

-

( , ~

1500 Las Tablas, (805)434-2813 Hosp-0EF
.

Twin Cities Community
Hospital Templeton

|

BAYWOOD P4RK - LOS 0505 .

South Bay Fire / Ambulance 2315 Bayview Heights (805)528-1414 Ambul
CENTRAL DISPATCH (805)543-7911 Ambul

.

I - Industrial Injury Treatment
E - Preemployment Physical Examinations
EYE - Eye Injuries
PM - Paramedic Services
"DEF" - Hospital Equipped with Extemal Defibrillators

- Willing to Fly*

- Helicopter Landing Facility Available i"
|

:4 RAD - Radiation Exposure Incidents ,

OC0152 10VI ? ;,
,

,

1
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Page 3 .

SP 251.1 !ssued: 6/16/82-Panel of Physicians, Amoulances and Hospitals '

Coast Valleys Division . .

.-. . -

TOWN ADDRESS TELEPHONE SERVICE

~

- CAMBRIA
'

Cambria Aseulance 1460 Main Street (805)927-4221-Ambul
Service #'
CENTRAL DISPATCH (805)543-7911 Astu.l' N. .

CARMEL (Area Code 408)

- ' Red Cross Astulance Carmel Fire House, 624-3838 Ambul -

6th & Delores Streets ,

!
Cennunity Hospital. of Carmel & Pacific Grove 624-5311 Hoso OEF

the Monterey Peninsula Highway

CARMEL VALLEY (Area Code 408)

C. Winter Van Horn Village Medical Center 659-2238 I-E
375-9878' '

Paulino E. Tocchet 10 Del Fino Place 659-2271 I-E

CASTROVILLE (Area Code 408) _

Oonald M. Crosiar 10349 Merrit Street 633-2421 I

Joseph L. Kirch 11272 Merrit Street 633-5206 I-E O
Bert Clair Eliason 10349 Merrit Street 633-2421 I-E ).

-

HOLLISTER (Area Code 408)
~

N.L. " Currie 390 Seventh Street 637-9720' I-E'
Martin M. Bress 931 Sunset Drive 637-5873 I-E

Stephens & Poletti 32S Fourth Street 637-7474 Aneul

Ambulance

Hazel Hawkins Hosp Na1 911 Suriset Drive 637-5'711 Hosp' DER
--

.

.-
KING CITY (Area Code 408)

Quane F. Hyde 210 Cana' 5treet 385-5471 I-E
'

(If no answer
call 385-5491)

South County Ambulance 124 North Second Street 385-4841 Ambul
.

George L. Mee Memorial 300 Canal Street 385-5491 Hosp DEF

Hospital
,

'

DCM52 11VI --
Q; }
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**

Panel of Physicians, Ambulances and Hospitals !ssued 6/16/82.

Coast Valleys Division .~ j.. .
..

TCWN A00RE55 TELEPHONE SERVICE
3

's
'

LOMPOC (Area Code 805)
''

Consunity Ambulance 410 East 4ccust 736-7547 Ambul

Service -
' 736-6550 x

Lompoc Hospital District 508 East Hickory Avenue 736-1201 Hosp OEF

LOS 0505 (Area Code 805)

AmbulSouth Bay Fire Bayview Heights 528-141A
Department / Ambulance

CENTRAL DISPATCH 543-7911

.

-

MONTEREY _ (Area Code 408) ,

W.A. Carnazzo 464 Pacific Street 375-5192 I-E'

| Mello P. Torri 1010 Cass' Street 373-2459 I-E -

| Howard Press 172 El Dorado 373-1551 I-E
John J. D'Attilio 880 Cass Street 373-0183 Eye'

George S. Campion 1010 Cass Street.- 373-4124 Eye

Physician's Exchange 373-3395

)
Peninsula Medics 561 Redwood Avenue 394 4433 Ambul

'

Sand City*

Eskaton Health Care- 576 Hartnell Street 375-2621 Hoso OEF

Canter (24-hour
Emergency Service)

Peninsula Connunity Carmel & Pacific Grove .~624-5311 Hoso DEF
Highway..Carmel.

.
,. ,

, ,

MORRO BAY (Area Code 805)

' Bay d ulance 510 Bonita 772-2626 Ambul

-
-

.

A~
OC0152 12VIg. -

.
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SP 2'51.1 Pagafi
Panel of Physicians. Ambulances and Hospitals Issued: 6/16/82

-

Coast Valleys Division
,

,

~ '

TOWN ADDRESS TELEPHONE SERVICE

PASO ROBLES (AreaCode805) ,

* Stanley J. Kirk 1305 Vine Street 238-0366 I-E
Physicians' Exchange 772-4463

Professional Ambulance 1035 Vine Street 238-2545 Ambul

Service -

'

CENTRAL DISPATCH 543-7911 Ambul

Twin Cities Hospital 1500 Las Tablas Road 434-2813 Hosp DEF
Templeton

SALINAS (Area Code 408)

W.H. Lawler, Jr. 110 John Street 424-7389 I-E
424 4848

Hovard C. Miles 535 East Romie Lane 422-5353 I-E'

Stanley G. Parker 535 East Romie Lane 424-2022 I-E
George J. Hinn 505 East Romie Lane 424 4302 I

Glenn H. Smith 230 San Jose Street 424 4805 Eye

E.O. Dong 53E Ezst Romie Lane 424-7606 Eye ,

' 424 4848Physicians' Exchange =

A-1 Ameulance Service 241 East Market Street 422-2020 Hoso OEF 3
EMERGENCY 911 ., /

- .
,

)Salinas Valley 450 East Romie Lane 424-2251. Hosp OEF -

Memorial Hospital

SAN (.UIS OSISPO (Area Code 805)
' ~*Ricnard E. Fleming - 1235.Osos Str'est- ~ 543-4800 I-E'

'

543.6121 EyeT. A. Beresky 100 Casa Street -

.. .

SLO Medical Clinic 1235 Oses Street 543-4800

772-2727
!

Physicians' Exchange

I San Luis Amoulance 385 Santa Rosa 543-2626 Ambul RAD

l Service

CENTRAL DISPATCH'
543-7911 Ambul

French Hospital 1911 Johnson Avenue 543-5353 Hosp OEF RAD

** Sierra Vista Hospital 1010 Murray Avenue 543-4550 Hosp OEF

(20 Minutes to clear
for chopper)

DC0152 13VI

-
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SP 251.1 .

Page 6;' *

, ~

Panel of Physicians, Ambulances and Hospitals Issued: 6/16/82.
*

Coast Valleys Division
,

.-

- .

TOWN ADDRESS * ' . . TELEPHONE SERVICE-

'N x '

SANTA BARBARA
,

St. Francis hospital 601 East Micheltorena (805)962-7661 Hosc DEF
(805)966-1531.

SANTA MARIA ~
'

Jules 8ertero 201 West Cook Street 805)925 4614 I-E
'' Harry K. Lienke 217 East Fesler 805)925-3511 I-E
*0anald E. Reiner 1414-0 South Miller St. 805)925-0961'I
0.0. Shepard 1414 South Miller St. (805)922-3527 Eye f

|

Industrial Medical Group of Santa Maria Valley
'

Dr. Betty Suits Tibbs 3130 Skyway Orive, (805)922-8282 I-E -

~

Suite 702
Dr. William J. Tibbs 3130 Skyway Drive, (805)922-8232 I-E

Suite 702 ,

Physicians' Exchange (3C5)925-2518

911 Aneulanca Service (805)922-049 PM

Santa Maria Aneulance 602 East Cook SYreet (805)925-9555 Ambut
Service

t
< Police Department Santa Maria (805)925-2631 Ambul

(For Emergency Only)

Marian Hospital 1400 East Church St. (8051922-5811 Hosp OEF
.

valley Consnunity 505 East Plaza (805)925-0935 Hosp'

~

. Hospital

SOLEDAO.
'

Soledad Ambulance Soledad (408)6'78-2611'Ambul
Service
(County Emergency 911

Services)

.

- .-

%

'

. .

.W #6 # WD
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rewk16/82# "SP 251.1 .

SIssued:Panal of Physicians, Ambulances and' Hospitals *

Cocst Valleys Division - . .*

TOWN- ADDRESS TELEPHONE SERVICE-

.- .

SOLVANG
.

#

F.A. Pedersen 2030 Viborg Road (805)688-5531 I-E
W.B. V4n Valin 2030 Viborg Road (805)688-5531 I-E

Physicians' Exchange santa Maria ,(805)925-2518 g-

Coast Ambulance 361 Alisal Road (805)688-8911 Ambul
'

Service EMERGENCY 911

Santa Ynez Valley , 700 Alamo Pintado Rd. (805)688-6431- Hosp OEF
Hospital ,

TEMPLETON
*

,

Peter S. Davis 1400 Las Tablas. (805)434-1838 I-E
Suite 2

Willard Osibin 1400 Las Tablas (805)434-1421 I-E
*R.A. Greenman 1400 Las Tablas (805)a34-1451 E

CENTRAL DISPATCH (805)543-7911 Amoul

Twin Cities Hospital 1500 Las Tablas (805)434-2313 Hoso DEF

'

WATSCNVILLE

'E.H. Eiskamp 850 Freedom Boulevard (408)724-2211 I-E j
P.K. Gilman 850 Freedom Boulevard (408)724-2211 I-E
David E. Bushman 30 Brennan Street (408)724-2433 I-E
Ocuglas A. Liddicoat 274 Green Valley Road (408)724-1055 - Eye -

*

W. Webb Wilson 272 Green Valley Road (408)722-2414 Eye

Physicians' Exchange (408)724-7585 ..

I A-1'Watsonville .1046A Freedom Boulevard (408)724-2455 Ambul
' Ambulance

"Watsonville Connunity Green Valley Road at (408)724-4741 Hosp OEF

Hospital Holohan Road

a

.

OC0152 15VI
./ ./
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f 1/83 PACIFIC. GAS AND ELECTRIC COMPANY Page 1 of 2*

,
-DEPARTMENT OF NUCLEAR PLANT OPERATIONS.

DIABLO CANYON POWER PLANT UNIT N05.1 AND 2

' ' ' '
- Safety, Health and Claims Perscnnel to be IContacted for Recorting of Injuries at Diablo Canyon

. .

EMPLOYEE INJURfE5
.

'

~ In all cases o serious employee injuries (for. example, injuries involving
hospitalization, electric contact, he,rnia, amputation, . fractures, or
injuries expected to result in lost time from work beyond the day of. injury'- ,.

or death, which occur while on the job, report should be made 'as follows:

Ouring Working Hours: .

'

T. 8.' !!aney PGandE Iccal[ j
,

.

(If Mr. Hcney is not avaf.lable, the person ans-ering the telephcne'will take
the message and notify Mr. Honey or any other parties necessary in the
Safety, Health and Claims Cepartment). .

Any Other Time: .

Re:crt to one of the perscns en the fo'ilowing list, trying each in order
until one is contacted:

'' _ ~ -

< 1. T. 3. Honey Pinole .

2. A. Thcmas San Francisco o

3. C. B. Pcwell San Francisco I

4. P. S. Benitez San Rafael (
'

S. T. G. Scott Oakland (
6. L. Lasagna . Albany (

7. C. W. Allen San Francisco (

8. B. L.. Wade Larkspur- i
~ 9. J. A.- Gl imrec Danville . *- .

. .

*

10. J. C. Vocke Lafayette
11. W. A. Hutchiscn San Carlos
12. M. C. Dolan Oakland |
13. M. W. Johnson Walnut Creek.
14. R. W. Hall Richemed
15. I. M. Crawford Hercules .

16. R. G. Schumaker El Granada
17. R. O. Fagg San Rafael
18. P. C. Scettcher Mcraga
19. H. W. Reyncids Sunnyvale

i20. B. P. Sadler Belmcnt .
_.

*

- -

1This listing e. tracted frem Safety. Health, and Claims mere regarding|
Perscnnel to be Centacted for Rapcrting.of Ac:idents, dated 01/13/83, 1

. , -
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Safety',. Health and Clairs Perscnnel to be'
* ^ Contacted for Reporting of Injuries at Diablo Canya'n . . .

-

Page. 2 of 2
. ..

.
,

,

Non-Emoloyee Injuries .

C. O. Schrell, San Luis Obispo,' office)~ 'l
''

-(office)
L,(heme)

*

. ,

.

If he cannot be reached, contact one of the following in order of
pre ference:

Ouring working hours:
- .

1- John C. Echols
~

_ ..
'

. .

2. Doug G. Keeler
-3. George G. Perry (collection only)

,
.

After working hours on Monday through 3:00 a.m. on Friday, excect holidays:
, . . -

1. John C. Echols Pleasant Hill
'

2. Douglas G. Keeler Concord
3. John C. Vocke Layfayette
4. Donald A. Rushton San Mateo
5. William H. Bingaman Nova to
6. E. Anthony Giudici San Carlos
7. J. Alec McCo.rquodale San Ramon
8. Stanley W. Johnsen Fairfield

9. George G. Perry Hayward
(coilecticn only) -i 3

j -):10. 3ruce P. Sadler Belment

After 5:00 p.m. on Fridays to 8:00 a.m. c'n Mandays and holidays: I
-

,

~

Contact the, Investigator delegated to stay on call for all emergencies. .He
may be reached through the System Discatcher. If he is not available, the

. Dispatcher will. follow the procedures for. "After Working. Hours." .
-

.

..

~
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PACIFIC. GAS AND ELECTR1: COMPANY
DEPARTMENT OF NUCLEAR PLAN': OPERATIONS

IDABLO CANYON POWER PLANT UNIH NOS. I and 2- -

TITLE: EMERGNCYPROCEDURENOTIFICATIONINSTRUC'i10NS
~

g

APPENDIX Z

s

-1. -When this emergency procedure has been implemented, and upon direction from
the Shift Foreman, proceed as follows:

*a. Notify the Plant Manager, Plant Superintendent, Supervisor of Chemistry I

and Radiation Protection or their designated alternates.,

/

b. Notify the Compensation Claims ' Representative, Department of Safety-
'

Health and Claims, per the attached list of personnel. -

3'
*c. Designate this event a significant event if, in the opinion 5f the

Shift Foreman, the , injury will-require treatment or observation which
will last icnger than 48 hours, or in any case of a fatality. Notify

,

the NRC Bethesda Operation's Center within one hour, as a minimum,
using the red phone in the Control Room. Gather sufficient'inf'ormation
from all sources so that the phone call is meaningful. Refer to
Operating Procedure 0-4 " Operating Order (One hcur recort recuirements
to *NRC)" for a suggested format for reporting. Notify the RRC that- ~ ,

your call is pursuant to 10 CFR-Part 50.72 (Notification of Significant
Events)., .

'"

*d. In addition to the notification performed above, also notify the
following if NRC is notified, Supervising Nuclear Generation Engineer h-
(Personnel and Environrental Safety) or his altemate in the Department

~of Nuclear Plant Operation:

Mr. W. H..Fujimoto ' ,

PGandE .

Plant Extension
- - N |.

Home
. . , , . _ .

g: If the above Ge'neral Office per' onnel cannot be prompi.ly
'

s
reacned, request the Systems Dispatcher to contact altemate personnel.

.

%

#

e

.
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' '

' DIABLO CANYON PC'vER P' ANT UNIT NO(S) 1 MiD 2 PAGE 1 OF 3|
'

|

.

I
EMERGENCY PROCEDURE

,

{6 s TME: NONEMPLOYEE INJURY OR ILLNESS (THIRD PARTY)

3APPROVED:

' P,LANT MANAGER [] . DATE -

,

,/ .

SCOPE

.

This procedure describes the actions which are to be taken in the
event of an injury or illness involving a nonemph:yee'which is

.

incurred in connection with Company operations either on or in the
' vicinity of the plant site.-

|APPLICABILITY -

This procedure is to be followed for incidents involving non employees
who are on or near the site at the requist of the Nuclear Plant
Operations Department (such as a Xerox serviceman). In the event of
an incident involving.other non-emolayees at or near the site (such as
a construction wcrker), perfom only the as'terisked (*) steps in this
procedure.

IMP.EDIATE ACTICNS

~ The employee (s) who are at' the scene shall:

*1. Render all nec'essary first aid.'
I

.
: *2. Kotify the' control rooni (Shift Foreman) as .scon'as practical. '

.

SUSSE00ENT ACTIONS

The Shift Foreman shall direct all subsecuent actions until relieved
by the Long Tem Site Emergency Coordinator (if the situation warrants
it). Such actions should include the following:

''*1. Sound emergency signal, code override, or other general warning
signal to clear the area if the, situation warrants it.

' 'l*2. Dispatch additio l~first aid perscnnel,such as the project
construction EMT Ext. _ l . _3, _to the scene of the
i'njury or illness if required. Personnel who have not been
instructed to provide assistance at the scene should remain on
their jobs and stay clear of the affected area.

-
/

'
.
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DCCA10 *1VII
-

,

.



~

.
.

*

.

.: .

NL.|MSER EP M-2 .'

CIABLO CANYON PCWER PLANT tMT NO(S) ,1 AND 2 REVIS!ON 7
oATE 12/15/82
PAGE 2OF3* .

.

Tm.E: NONEMPLOYEE INJURY OR ILLNESS (THIRD PARTY) l_w .-

.

'
*3. Call an ambulance or physician if the situation warrants it. The

practices which are to be followed if this. step is necessary are
given in the following section of this procedure.

.

4. Secure the names and addresses of all witnesses (both Company and
noncompany).

*5. Perform the notifications required by Appendix Z. |

6. An accident report should be completed as soon as practical
either on Form 62-6226 " Report of Miscellaneous Accident," or
Form 62-4542, " Report of Automobile. Accident," as is apprcpriate.
The accident report should be forwarded to the plant clerk for
processing,

p0i.ICIES TO BE FOLLOWED WHEN REOUESTING OUTSIDE ASSISTANCE

If a third party requires medical cc.re, the following policies should .

*

.
be followed by Company personnel whansecure assistance.

1. If the injured or ill individual is in a condition where he can-
speak for himself, call the physician which he requests. If an 3
ambulance is required, call the ambulance which he requests. _/

2. If the injured or ill individual cannot speak for himself, but
friends, relatives, or his employer are present, leave the matter -

of his care to them.
.

. .
_

3. If an injured or ill individual cannot speak for himself, and .

friends, relatives, or employer, or public officials are not ,

present or .will not take change, call a local ambulance service -

' '

and have the injured or ill person sent to the San Luis Obispo
General Hospital for treatment.

4. Whenever a physician or an ambulance is called, it should be
clearly stated by the employee making the call that this is not
Company responsibility and is made not on behalf of the Company -

but of the injured or ill person or for his benefit, or until
family, friends, employer, or public officials can take charge. .

5. An injured or ill third party should only,be transported in a
Company vehicle in the event of an extreme emergency when the
delay associated with securing an ambulance might result in a
significant deterioration of the injured person's condition.

9
. y
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DLAaLO CANYON POWER M. ANT UNff NO(S) 1 AND 2 PRASER EP M-2
m7
oArg 12/15/82-

3 pAag 3 op 3 -

*' - Tn12: NONEMPLOYiE INJURY OR ILLNESS (THIRD PARTY)'

.

POLICIES TO BE FOLLOWED IN THE EVENT OF RADIOACTIVE CONTAMINATION

If the injured or ill individual is significantly contaminated with
radioactive material or overexposed, the matter will be treated in the -.

same manner as would a similar incident involving a Company employee
(see Emergency Procedure R-1 " Personnel Injury (Radiologically
related)and/orOverexposure).

REFERENCES

'

1. PGandE Standard Practice 250. J
2. PGandE Claims Department Circular Letter No. 19, 10/1/49.
3. NRC Information Notice 80-06, " Notification of Significant

Events."

ATTACHMENTS

'

1. Form 62-6226, " Report of Miscellaneous Accident."
2. Form 62-4542, " Report of AutomoS'ile Accident."
3. Appendix Z, Emergency Procedure Notification. Instructions

.

S ,
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REPORT OF MISCELLANEOUS ACCIDENT^ .c mo.a.ene m
' CONFIDENTIAL-

I
i FOR USE BY COMPANY ATTOhMEYS ONLY

am SEPORT nut 4SER
-

. . mLacmc stum enre ories 6s= , voa nam e.wimaa :n as
Ia.acm

is l la aas

"oeemS EeTrMM%'"*Eo= .r

" ***"""' " ***"*" " * * " " ''**"'" '**'' " " " * " * " * " "

1.LOCAIICNOn AccicENT:
n DATE ; en A DATE COMPANY ***' "' " " ' ' * * ' - " i

4.CF ACC1 CENT: G. TIME HOURS l a9. WAS NOTIFIED:

5. inCioENT eEino REPenTso: a CAR-PotE a Trig-rAtt a riRE o EtEcTRic ccNTacT:

Q EXPLOSICN O MOTOR BURNOUT C STORM C OlG.4N OOTHdR
'

REPORT: a n.c ary. .ar a.or e eorm *. o==ory >=.ica or asomons .wom non.
- t

i

.

! i

! l
! .

i
__

a,

i
I

|

| '
s
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'
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REPORT OF AUTOMOBILE ACCIDENT~ " ' ' * " " *

@OTHEnoRVEn
-

.
--

isegni,c s

"" ACCIDENT REPORT NURASSR

3.rth Lac. No.. Staw Adone Year See. Numeer One.use

truurence Company

"

@ OTHER VEHICLE OR PROPERTY OWNEA
-
Aderess Phone Na

VeMiele: Make Tvoo Yeer Lic. No. Color

Mft'a'ma aoo. ass a.oe.s u. - aie===> =vi.=s

C C Q
t.

PASSENGERS C C C
2-

IN OTHER C C C
VEHICLES. 3

CITNESSES. C C C
4'

ORINJURED C C C
PERSONS 5.

O C C
6.

. ,oo ,,,, o. rs .:: m:,:-

-

@ C C C
i.

O C C
PASSENGERS 2
IN COMPANY C* C C

VEHICLE 3-
C C C

4

'*"""""" "'** ~

OATE. ME __
-

y,o g g ; ~ . . _ . _. _ _ _
-

ct,,or ~ ew. C e,oso O rno..n. . on. , -
, , _ , _, _
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0 Over 3500

VEHtCLE
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C unser sic 00PROPERTY
MMAGE C Over 31000

C Our $5000
were oaotos temen of acciocat scene one cJ Ovs O Noe

Company Driver Home Acerew Company Phone M'=

A' haN Reportme to Local Office etCOMPANT 9
ORIVER *

g Col. Driver's Lic. No. Qass Emperation Does

VEHtCLE 0*vison or G.O. Dept. District Desertrnent
INFORMATION
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_.
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-

'ne of tnse report la L.. .' Corneerry Phone No
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- - INSTRUCTIONS -

All academo onene out of the opersoon of Corneerieonned, seemed or remed vehicles, es well se _. : .c ;--. t leeeed or rented'

vehscles used on Company buesness, must be reported to the *tM-__- in charge immediatoiy. All insuries to persons or sonous
demoge to property of others involven0 shove vehicles must be soported to the Safety Meesth and Clowns Department Fiekiinvesogator
or. if he is uneveitehle. the Generet Office Safety. Heeeth and Claims Department. Such noaficecon sheel be by the festest means of a.
comm*_w and this report prepared the some day. Answer each quesnon fully. When biert speces are not sufficiem for full ,j
statements, enower secn on esperose sheets and entsch hereto.

PREPARE A SKETCH OF ACQOENT BELOW: Sketch should show:

.))JOSmON OF VEHICLES. BUILDINGS. STRUCTURES. ETC.
| 2) STREET NAMES. DIRECTIONS OF TRAVEL. STOP OR WARMNG SIGNS. ETC.

3) LANE WlOTHS SKID MARKS. POINT OF IMPACT INCLUOiNG MEASUREMENTS AS APPROPRtATE!
'

.

/

/ -

i

*

.

.

0

=

p

.

9

|

-

._

_

./
s

e

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



' ' '
* '

. .
. . . ., ,

.. , . -- ., ,,

/* ,,''
-

.
. .

'
,. Page l'of l',

~

PACIFIC GAS AND ELECTRIC CCMPANY
DEPARTMENT OF NUCLEAR PLANT OPERATIONS .

DIABLO CANYON POWER PLANT UNIT NOS. I and 2' ..s.

'

TITLE: EMERGENCY PROCEDURE NOTIFICATION INSTRUCTIONS N

'N \
APPENDIX'Z,.

.

'
.When this emergency procedure has been implemented' , and upon direction 'from. 1.
the Shift Foreman, proceed as follows:

,

#a. Notify the Plant Manager, Plant Superintendant, Supervisor of Chemistry I

and Radiation Protection or tneir designated alternates,.

b. Contact the Division Field Claims Investigator:

Mr. C. O. Schrgil
-at

Office
.

Home [ ]

If the Field Claims Investigator cannot be piomptly reached (at office,
home, or on mobile division radio), the General Office Department of
Safety, Health, and Claims shal.1 be imediately notified in his place.
A list of appropriate personnebis attached .to Emergency Procedure M-1
or notification of appropriate personnel will be handled by the System
Dispatcher if requested.

*c. Designate this event a sicnificant event if, in the opinion of the |-
shift forman, the injury will require treatment or observation which
will last longer than 48 hours, or in any case of a fatality. Notify
the NRC Bethesda Operation's center within one hour, as a minimum,
using the. red phorie in the Control' Room. Gather sufficient information'

-

- from all sources so that the. phone call is meaningful. Refer to
Op'erating Procedure 0-4 " Operating Order (One Hour Reporting *

Requirements to NRC)" for a suggested format for reporting. Notify.
,

,

the NRC tha't your call is pursuant to,10 CFR Part 50.72.(Notification,

| of Significant Events).

*d. In addition to the notifications performed above, also notify the !
following, if NRC is notified, Supervising Nuclear Generation Engineer
(Personnel and Environmental Safety) or his alternate in the Department
of Nuclear Plant Operation:

| Mr. W. H. Fujimoto
_.

PGandE
,

Plant Ext.
7 IHome g g

_ _ _ _

!
i
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EMERGENCY PLAN .
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- IMPLEMENTING PROCEDURES
.
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'
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,
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.

, ,
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') DEPARTMENT OF NUCUEAR Pt. ANT OP,ERATIONS DATE 1/2/83
I 1 AND 2 PAGE 1 OF 3*\ DIABLO CANYON POWER PLANT UNIT NO(S)

EMERGENCY PROCEDURE
ACTIVATION AND OPERATION OF THE OPERATIONS AND. mw OPERATIONAL SUPPORT CENTERS

APPROVED- M 8 O
DATE .

, . rumi MAnm ag

SCOPE

This procedura describes the actions' taken in the event it becomes
necessary to activate the Operations Support Center and the Operational
Support Center.

GENERAL
.

The Operations Support Center. is designated as the access control and cold
machine shop area located on the 85' elevation of the plant. This area is
used for assembly of designated emergency response personnel and contains a

~

variety of emergency support equipment which is imediately available for
emergency support to the nor:nal shift personnel. Personnel designated to

m report to the assembly area are identified' in Emergency Procedurs G-4
/ " Personnel Accountability and Assembly". .

In addition an Operational Support Center is designated in the Security
Building lunchroom. This area is used for assembly of emergency support . .

personnel arriving from off-site or called in from out-of-plant assembly
areas, prior to their dispatch into the plant. It has access to the
portable emergency kits stored nearby. Both these.. areas are equipped with-
extensions of a dedicated telephone tie line to the Control Room and
Technical Support Center and also have a CBX telephone extension with
emergency facility priority access' to telephone circuits.

INITIATING CONDITIONS

The Shift Foreman declares that the plant is in an Alert Site Area
Emergency, or General Emergency status as defined in Emergency Procedure
G-1, " Accident Classification and Emergency Plan Activation", or determines
that -activation of onsite emergency centers is warranted and sounds the
Site Emergency Signal or orders callout of plant staff personnel in'

accordance with Emergency Procedure G-2 " Establishment of the Onsite
Emergency Organization".

|

|

i
m

g.
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otAaLO CANYON POWER PLANTyNff_NO(S) 1 AND 2 - 2
~-

DATE 1/20/83
'

. .

PAGE 2 or 3
. . .

TITLE. ACTIVATION AND OPERATION OF THE OPERATIONS AND h~

~.

Of'ERATIONAL SUPPORT CENTERS $
..

IMMEDIATE AGTt0N5'- NORMAL HOURS
,

1. When the site emergency signal is sound'ed, all personnel not engaged
in critical operations or emergency recovery actions will report to-

their assigned assembly locations in accordance with Emergency
Procedure G-4 " Personnel Accountability and Assembly." Upon
completion of personnel accountability, personnel required for
imediate emergency response may be dispatched from the Operations
Support Center (Access Control / Cold Machine Shop Area). Assembly area
supervisoris will be called to supplement these response personnel as
required. .

,

IMMEDIATE ACTIONS - 0FF NORMAL HOURS ,

.

. 1. Personnel required for emergency response will be called out in
accordance.with Emergency Procedure G-2 " Establishment of the Onsite

-

Emergency Organization".

2. The Security Shift Supervisor will be notified of the personnel
anticipated to arrive onsite and assure they are permitted access to
the site. A

,,

3. The Security Shift Supervisor will assume the duties of Operational ,) ;

Support Center Supervisor (see Emergency Procedure G-2) until relieved
by the person assigned. |

I

.4. The Security Shift Supervisor will hold the key to the OSC dedicated
phone. He will unlock this phone and make it available for use.

.

SUBSEQUENT ACTIONS
.

1. The Operations Support Center (Access Control / Machine Shop) will be
~

under the supervision of the Site Chemistry and Radiation Protection
Coordinator for the duration the emergency organization is in effect.
These duties are described in Emergency Procedure G-2.

-2. The Operational Support Center (Security Building Lunchroom) will be
under the supervision of the Operational Support Center Supervisor for

'

;
;

i

the duration the emergency organization is in effect. These duties
are described in Emergency Procedure G-2.

1

| 3. The TSC (or control room if the TSC is not yet manned) wi_11 be kept
informed of the arrival of personnel at the Operational Support Center
by the Operational Support Center Supervisor and he will also notify

I
the TSC of the dispatch and destination of personnel. -

-

._
!

*
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TmL ACTIVATION AND OPERATION OF THE OPERATIONS AND

*

OPERATIONAL SUPPORT CENTERS
!

4.- Personnel called in to the plant for emergency response will initially
report to the Operational Support Center (Security tiu11 ding Lunchroom) |
and will remain there until assigned to an inplant location.

.

5. The attached Operational Support Ce ter Log or similar lo'g will be ~

n
maintained by the Operational Support Center Supervisor.

ATTACHMENT
_

Fom 69-9639 Operational Support Center Log

SUPPORTING PROCEDURES

EP G-1 Accident Classification and Emergency Plan Activation

EP G-2 Establishment of the Onsite Emergency Organization

EP G-4 Personnel Accountability and- Assembly;

.

..

-

.

.

t

~

..

l

|

_

_

')
.
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DIABLO CANYON POWER PLA:tT ,.
OPER57!0':AL SUPPORT CDITER LOG
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DATE

l.

|
. '0ISPATCHED

-

TIME TO TIME
ARRIVED 'NAME ORGANIZATION LOCATION DISPATCHED
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EMERGENCY PROCEDURE .

.
d Tms: EMERGENCY OFFSITE DOSE CALCULATIONSj

M b Th d n ArsA,,RoyEo.
*

~

PLANT MANAGER d DATE -

-

SCOPE

This procedure provides method's for estimating offsite dose rates and
integrated doses to the whole body and thyroid in the event of a release
of airborne radioactive material from the Diablo Canyon Power Plant (DCPP).
Methodology is provided for use of the computerized Emergency Assessment
Response System (EARS). Manual' methods for estimating doses using a
series of overlays and dose conversion factors in the event the EARS
system is not operational are also provided.

GENERAL
_

Calculation of actual or projected doses at offsite locations provides a-
basis for a decision by the Site Emergency Coordinator for recomendation
of appropriate protective actions for the general public to responsible
offsite authorities (see EP RB-10).

The methods to calculate actual or projected dose are organized in
this procedure as follows:

Section 1 - Emergency. Assessment'and Response System (EARS).

Section 2 Dos.e Calculati.ons using Dispersion Factor Overlays.
. ,

Section 3 - Formulas for Determination of Dose and Contamination Extent.

Section 4 - Meterological System.

EARS can be accessed at the Control Room Technical Support Center (TSC),
Emergency' Operations Facility (EOF), Corporate Incident Response Center
(CIRC), and State of California Office of Emergency Services.

A base map and dispersion factor overlays are located at the Control Room,
Technical Support Center Emergency Operations Facility, and Unified Dose .

' - ~

Assessment Center.

'

.

*
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.N .

DERGENCT ASSESSMENT AND RESPONSE SYSTDI (EARS)
*

s
' -

K-' '1. General
,

EARS provides near real-time calculations of offsite dUse rates and doses,
projected ,offsite dose rates and integrated doses, pitsee tracking, and
advance dose projections, as well as the recording and visualization of-

offsite survey data. The calculational output from EARS is c-=4cated
to both onsite and offsite graphics terminals. ,

The primary program, EAR'AUT, operates on the TSC HP-1000 computer under
the control of a terminal located in the Control Room, TSC, EOF,
and CIRC. At any given time, one terminal may be the controlling data
entry station; out;put information is transmitted to all other terminals in
a fixed data string containing information about the accident, instrument
readings, calculated dose results, and messages. ,,,

In the event of loss of the TSC HP-1000, and all digital communications, a
I

backup procedure is used to allow dose calculations based on the EARMAN
program, utilizing input data transmitted via telephone and recorded on a
standard data form sheet.

-
.

,

The atmospheric dispersion model dioyed by EARS is a se.gmented, ground
level release mode Gaussian Plume Model, which accommodates changes.in

| wind direction, windspeed, and meteorological conditions over the period
l of calculation.

,)

Dispersion calculations are performed for discrete time intervals, and*for
any given time period. The wind direction, wind speed, and atmospheric
stability class are assumed to be constant for the area traversed by the
plume during that segment of time. AC. the beginning of the next time
period, changes in weather conditions are accommodated and a shift in wind
direction, vind speed, and atmospheric stability, as appropriate to Jsite

*

conditions, are allowed. Each plum.: segment (that portion of the total
pitana travel and plume dimensions over a discrete time period) lies upon a
straight line, and, as such, the whole plume consists of a series of ,

straight plume segments joined at their ends.

2. Activation and operation of the EARS system is fully described in EP EF-6.

DOSE CALCULATIONS USING DISPERSION F' ACTOR OVERLAYSI

1. Release Rates .

Calculate the airborne release rates utilizing Emergency Procedure RB-9,
" Determination of Airborne Release Rates." Enter the calculated release
rate of key isotopes or mixtures, the method utilized to derive the
r'elease' rates (i.e.. Plant Vent Monitors, High Range Containment Monitor,
or Curia Estimation), and the projected duration of the accidental release
in Section 1 of worksheet 69-10556.e

|
'

.
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*

, . 2. Meteorological Conditions
1

The purpose of this section of the ptocedure is to characterize the
weather conditions which will influence the dispersion of the airborne

~

* *release. *
.

a. Utilizing output from the plant meteorological computer, enter the
followC.ug persmecers in Section 2 of the worksheet:

.

1) WD (DEG) - horizontal wind direction in cogass heading degrees
(the direction from which the wind is blowing) at the 10s . level.

2) US OtPS) - vindspeed at the ten meter level in meters per second.
.

3) DELT (DEG C/M) - temperature differential as a function of height,
read from 76 meter level in 'C/ meter from upper level to 1.over
level.

' NOTE: If the meteorological comput:er is down, so to Section 4 of this
procedure for instructions on alternate methods to obtain
meteorological data.

~*

_

*

.

b. Stability classification - multiply the value "DELT" by 100 and. enter
on line four of Section 2 on the wsrksheet enter Table 1 to determine

- the atmospheric stability classification. Enter the resultant
stability class (A-G) on line five of Section 2. Table 1 also shows
alternate methods for determining the stability classification.'

3. Atmospheric Dispersion Estimates
~

a. General Procedure

. Ut111 king the. wind direction and scability determined above, an"

atmospheric dispersion f actor (I/Q) for any point of interest within.-

the Extended Planning Zone may be estimated as follows:

1) Select the proper atmospheric dispersion overlay (overlays are
labeled according to the atmospheric stability class, A-G,-
determined on line 5 of Section 2).

.

2) Situate the overlay upon the base map, placing the asterisk (*)
; from the overlay, which corresponds to the release point, upon the

dot merking the DCPP site on the base map. Rotate the overlay
such that the isopleth centerline is oriented in the dir'ection of
the compass heading that ses on line 1 of Section 2. Compass
headings are provided for a full 360* azimath about the site.

T._ __
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.

NOTE: ' Data from the meteorological computer indicate the direction
from which the wind is blowing. The compass headings on the base map,.

are orienced su.ch that direct use of the reported wind direction will
align the overlays in the direction of plume travel. No manipulation
of wind direction headina is recuired.

.

3) (x u/6) values on the overlay are shown as isopleth lines printed
directly upon the overlay. Each isopleth line is labeled with a
capital letter to indicate its relative strenath. The nsamerical
value corresponding to the letter is shown in the lower right
corner of the overlay. Pitane centerline values are marked by plus
marks (+) directly along the centerline. Each plus mark

.

corresponds to the downwind distance labeling the vertical edges
of the figure. The(x u/Q) associated with each centerline
distance is indicated in the lower right corner of the overlay,
directly to the lef t of the (x u/Q) value associated with the
isopleth lines (capital letter values). Utilizing these values,
it is possible to interpolate (x u/Q) values for any area bounded
by the outermost isopleth of each overlay.

b. Key Raceptor Locations --

| -

1) Once ene disuersion overlay is placed upon the base map, it is
clear which receptor locations may be in the path of the ^
dispersing pliane. In Section 3 of the worksheet, several .

dlines are provided to list key receptor locations in the path'
of the plume.

2) Estimate the (x u/6) (a 2) for each of' the selected locations and
,

enter the value in Section 3. It may be necessary to interpolate
between isopleths.

3) . Divide the (x u/6) value determined for each key receptor location
by the 10 meter windspeed entered'on line 2 of Section 1 of this

3worksheet. The quotient is the (I/Q) value (sec/m ) for the
location. Enter this value in the next blank line, adjacent to
the (x u/6) values.

.

4 Air Concentration Values

The release rates for key isotopes or mixtures are stammarized in Section 1
of the worksheet. These values, Q, are in units of C1/sec. Q, when
maltiplied by the value of (X/Q) for the key receptor locations, yields an
estimate of the air concentration (I) of key isotopes or sixtures at each

3 for noble gases and I-131 on the lineskey location in units of Ci/m
provided in Section 3.

~
.

N

\
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5. . Transit Time Calculation

Estimate the downwind distance to the receptor locations using a tapea. Enter themeasure and a scale of 1 mile = 3/4 inch on the base _ map.
estimated dirtance to the receptor location on Section 3 of the
workshecc.* ,

b. P=1m'1=te transit time using the following equation:

Distance (miles) x 1609 (eeters/ miles).

Transit time (hours) = Windspeed (asters /sec) x 3600 (sec/ hour)

NOTE: Transit time estfNations for locations that are not directly
upon plume centerline will be underestimates of the pitme travel time

* to the receptor location. The magnitude of this effect is not great,
and adds a degree of conservation to a=1-'1=tions'.

6. Dose and Dose Rate Calculations

a. Whole Body Game

1) Whole Body Gamma Dose Races.

a) " Effective age" at key receptor locations " Effective age"

|
consists of two time components: (1) " effective age" at the
time of the release onset and (2) the transit time from the
point of release to the arrival at the key receptor locations. .

(1) " Effective age" for a fuel relan== - Enter the time
(hours) from reactor shutdown until the onset of release
multiplied by the transit time into worksheet Section 4,

-as the " effective age" of the mixture at the time of
-

release..-

(2) " Effective age". for a nonfuel release - An estimate of
" effective age" of the released mixture for various '

sceident scenarios is listed in Table 2. If Table 2
. values are not applicable, assume that the onset of

release is i=m4nant, and utilize the time elapsed from
reactor shutdown to the time of the calculation as the
" effective age" of the sixture or use the actual
"eff,ective ' age." Inter value in Section 4 Do not

multiply by transit time.

b) Estimate the average game decay energy (1 ) Olav) released
per disintegration of the mixture. UseFihe1,whichshows
the average gaa n decay energy for DCFF airborne releases as a
function of the " effective age" of the mixture.

,,

.
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c) Enter the air concentration. (X), of noble gases at the key \receptor locations from Section 3 onto worksheet Section 4..- ,

The Wole Body gamma dose rate at the various receptor
locations is estimated as follows:

,

.

sDR = 9.0 x lo . g .g
y g,L ,,

where, ,

e

DR = the gamma dose race at receptor location L
NG ,g (uR/hr).

E = average ga m a decay energy Otav/
Y disintegration) for the isotopic mixture.

in the cloud.

X = the air concentration of noble gasesg'g (Ci/m3 or uCi/cc) at receptor location L.

9.0 x 103 = Conversion factor to determine dose rate
from air concentration and average decay
energp

..

mR-disintegrations-cc

Mav-uCi-hr -s

J
or

mR-disintetrations-e3
Mev-C1-hr -

.
.

( .

The values to use for Y and I, halues'for the various .are presently shown on.
the worksheet., Substiedte thc H'*

,

receptor locations to determine che' estimated Wale Body
| gamma dose rate at each location; enter the result on the

worksheet.

2) mole Body Integrated Gamma Doses

a) Based upon knowledge of the nature of the release or
situation, estimate the projected duration of release or
exposure and enter this value (hours) on the worksheet,
Section 4.

b) Integrated mole Body gamma dose of individuals'at the
_

receptor locations is the product of Mole Body gamma dose
-

- rate at the receptor location (s) multiplied by the projected
| __. duration of release or exposure for the receptor locations.

- Enter value in worksheer Section 4
|
|

, ,v

f
|
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, ,
b. Inhalation Thyroid

1) Inhalation Thyroid Dose Rates

a) Obtain the receptor locations and " effective age" at reception
for these locations as determined in Section 4 of the*

*

worksheet and reenter these values in Section 5.*

b) Adult inhalation thyroid dose rates -

(1) Adult I-131 inhalation thyroid dose rates - the adult
I-131 inhalation thytoid dose rate * (no correction applied
for transit decay) any be found as follows:

.

.

8
OR _g33,g = (1.85 x 10 ) %,g33,g)g

where,

OR _g33'g = the adult I-131 thyroid dose raceg
(ren/br) at receptor location L.

~

X = the I-131 air concentration .
t ., ~ (Ci/m3 or uC1/cc) at receptor -'
!

location L.

(1.8 S z 10 ) = Dose conversion factor * for I-1318

inluistion by an adult at a " working"
breathing rate, when the thyroid is

3the organ of interest (Rem-m /hr-C1) .

(2) The ratio of totaI inhalation thyroid dose from all
radioindines to iah=1**1on thyroid does from I-131 is a
. function of the " effective age". of the mixture at the ,

receptor location, and may.be determined using Figure. 2.
Detetuine this ratio at the various receptor locations,

i
enter on the worksheet, Section 5, and multiply by the

|
adult I-131 inhalation thyroid dose rates to obtain the

'

I
total radiciodine thyroid does rates at each receptor
location.

c) To determine the total radiciodine inhalation thyroid dose
rate for a child, sfsply double ** the total for the adult;
enter the result on the worksheet, Section 5.

.

* Based on NRC Regulatory Guide 1.109, Rev. 1, Oct. 1977 and NU1EG-0172, " Age1
Specific Dose Commitment Factors for a One Year Chronic Intake," Boenas and
Soldat, Nov. 1977.

'

** Wash-1400, Appendiz VI, USNRC, October, 1975.'

,

.
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2) Integrated Thyroid Inhalation Doses
,.

The integrated thyroid inhalation doses for both adults and
children ma'y be determined by multiplying the adult and child
thyroid inhalation dose races,at the receptor 13hations (from
worksheet faction 3 or Section 4) by the projected duration of -

*

the release or exposure. Enter the results on the worksheet
Section 5.

FORMt?LAS FOR DETERMINATION OF DOSE AND CONTAMINATION EXTENT

1. Interpretation of External 8/v D'ose Race Measurements

a. Whole Body Dose from Dose Race Measurements

If whole body y dose rate is known, whole body y dose is simply
determined from:

D = (DR) x at (1)

where: _

.

D = gamma dose (nr or r)

(DR) = gamma dose race (ar/hr or r/hr) }
at = exposure time (hr)

b. Relationshin Between Airborne Activity Concentration and Gamma Dose
. Race

- If' the activity concentration in a plume is known, it is possible to
predict the 8 and y dose races which will exist. Conversely, if the
dose ' rates .are .known, it is possible to back-calculate clie activity
concentration in the plume, and also the release rate.

1) Basic Formula Involving Gm Dose Rates and Doses and Airborne
Concentrations , ,

(DR) = 0.9 x 108 xE x xg (2)

D = 0.9 x 108 x I x At xt (3)
i g

where:
.

(DR)y,g = gam dose rate at location L (ur/hr)

g = total samma does at location L (ur)D

' _

| E = average decay energy (sev/ disintegration) for
Y the isotopic mixture in the cloud, Figure 1

)
- -

.



- _ _ _ __ _ _ _ _ _ _

* *

. .
- ..

. . - .

.. .

. .

poucasER cP RB-11 .

DIABLO CANYON POWER PLANT UNIT NO(S) navisscos 2 ~

DAT 1/-12/83 -EMERGENCY OFFSITE DOSE CALCULATIONS .

-
.

Paas 9 op 48-' N

.

3Xg = airborne concentration at location L (Ci/m or
uCi/cc)

At = duration of exposure to plume (hogs)

(yL)(At ) = integrated . exposure to plume at location*

3I. (Ci-hr/m ) or (uci-hr/cc)

Equations (2) and (3) can be .used for any mixture of
gan==-emitting isotopes. It is based upon the " semi-infinite"
cloud model, which manna that the exposure comes from a cloud of
infinite dimensions above the ground, but there is on exposure
coming from below ground. In practice this gives reasonable
results for any large cloud, but will overestimate the' dose rate
when the airborne activity is limited to a small space, such as a
small room.

2) Basic Formula Involving Gamma Dose Races, and Dose and Curie
Release

_

_

.

(DR) = 0.9x106 x Y I k * X/Q (4)
y t,

0''*10' I *9*X/k mD = y
Y,L,

3600,

where:
,

6'= total.releaserate(C1/sec)*

'

Q = cotal curis' release (Ci)
'

,

3(x/6)g = downwind dilution factor at location L (sec/m )

(IR)g = dose race (ar/hr) ,

D = dose (ur)g
3) Determination of Average Decay Energy

In order, to use equations (2) through (5), the average decay
energy unet be known. There are two ways of obtaining this
information.

(a) Case 1 - Isotopic Composition is Enown

)Rien the isotopic composition of the sixture is known, the
average decay energy is obtained by calculating the weightadcg average decay energy for each isotope. That is:'3 _

,

\

\
.

*
* - . , . . ,
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|

I=I f E (6)-

g g g

where: ,

( -

E = gamme decay energy for isotope 1 (sev/ dis) fromg.

Table 3
t

,

'

|
f = fraction of isotope i in mixture, i.e.,

g
(uci) g/(pCi) g,gg

EXAMPLE: A release containing 0.1 C1/see of Xe-133 a_nd
0.02 C1/see of Kr-85 takes place. What is E ?

,

-

The total release rate is 0.12 Ci/sec, and so:

" *10
g33 0 2"* I#85 " of ='

Using I data from Table 3
:

I = (0.833) (0.045) + (0.167) (0.002)*

Y

= 0.037 mev/ dis -

).)
(b) Case 2 - Isotopic Composition is Not Known

Generally, the exact isotopic mixture is not known. However,
if it is assumed that noble gases are the principal
contributors, an estimate,can be made_,using the " effective *
age" of the sixture. Figure 1 shows E versus " effective age"

Y
of the mixture.

.
-

. ..
.

The composition of the mixture depends upon its "eff ective
age" where an " affective age" of 0 hours refers to the mixture
which is contained in the fuel pellets at the instant of
shutdown. All accidents other than a fuel melt at the instant
of shutdown would release an " older" mixture, i.e., one which

is richer in long-lived Ze-133 and Kr-85.

Table 2, " Initial Effective Age for Various Postulated
Accidents," gives the " initial effective age" for various
postulated accidents.

EIAMPLE: libat is the " effective age" and I ,10 hours after a
Y

- fuel handling accident in cone =4a==nt which releases gap
' - activity?-

. . -

From Table 2, the " initial effective age" is 20 hours, so the'

" effective age" is 30 hours. From Figure 1, I = 0.09 Mev.'
Y w

')
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c. Use of External Dose Rate Measurements to Predict Airborne I-131

~ Concentratico

1) Basic Expression
,

,

Figure 4. " Estimated Thyroid Inhalation Dose as a Function of Gama.

Dose Rate and Period of Exposure " shows the relationship between
.

, external gama dose rate, gross iodine concentration, exposure
time, and thyroid dose for a mixture characteristic of fuel melt
accidents without any treatment. If you do not have this type of
accident, correct the results using the information below.

2) Correction for Different Iodine / Noble Gas Ratios

Table 4, " Gross Iodine / Noble. Gas Ratio for Various ?ostulated
Accidents," gives the iodine / noble gas ratios for a variety of
postulated releases. Find the ratio which is most appropriate for
the existing accident.

Multiply the actual gama_ dose rate by the correction factor to
obtain a corrected samma dose race. Use this corrected value with
Figure 4, to obtain the thyroid results.

-

..

d. Correlacion 3etween Gama Dood Race and Ground Deposition
,

If there is known ground deposition of iodine and/or particulats, it
is possible to estiance tha gama dose race at a height of 3'.-
Similarly, given the gsama dose rate at 3', it is possible to estimate
the ground deposition.1

_

The basic expression is as follows:
*

cGD=E[x(DR) 3, ,
. (7)**

where:

2GD ground deposition (uci/m )

(DR) 3, a gama dose rate at alevation 3' above ground (ar/hr)

E = conversion factor for isotope i from Table 5
t 2(uci/m )/(ar/hr) ,

In addition, Colima 1 of Table 6. " Dose Conversion Factors for Iodine
,

sad Particulate Isotopes," indicates the external does, in remI

2produced by as initial deposition of 1 C1/m during the first day and
first week.

| IA more accurate way to aske this later determination, however, is to use
,

ground survey results from a GM, as discussed in 2.b. below.
s

!

|
!

1
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2Most isotopes would produce 100-500 rem per Ci/m in the first day.,.
However, since we are dealing with external dose rate, knowledge of
the isotopes involved is often unimportant, since the actual dos.e rate
can be measured by the monitoring team. ,

It is interesting to note that for a major LOCA, the external dose**

received from deposited radionuclides during the first day can be the
major contribution to whole body dose, exceeding that from direct
exposure to the plume or from inhaltion. For the first week or so,
the major contributors are iodinas and Te-132. After that, cesiums,

and Ru-106 predominate.

Note also that the ground deposition resulting from the passing plume
can be estimated from equations (11) and (12) in Section 3.

2. Interpretation of 8 - y Count Rate Measu'rements

8 - y count rate and survey results using GM detectors are another series
of measurements which can be easily obtained in any location of interest.
As with the dose rate measurements, the information can be used in a
variety of ways.

~

~

'
.

a. Use of Count Rate Measurements to Determine Dose Rate and Airborne -
Activity s.

.)
Count rate measurements with a'GM can be used to make verv rough
estimates of dose rate and/or airborne activity concentration if no
other instrument is available. The expressions involved are:

(3r/hr)- = c4(CR) net (8)

(9)(uci/ce) = c5(CR),,
,

where:
1

e4 = probe efficiency factor from Table 7

|
c5 = probe efficiency factdr from Table 9

CR = net count rate (shield off), (cpa)
g

b. Determination of Ground Deposition

| One of the standard measurements made by environmental monitoring .

' teams is to make a survey 2" above the ground using a Qf probe.
Ground deposition is then calculated using the expression:

| (10)GD = eg x CRut 2.,

|

')
- s

.

\
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I
'where:

.
\

2GD = ground deposition (uC1/m )

oet ,.= t .. tr.t.,n - gr.nd(c,.)-.

c1 = probe efficiency factor frqa Table 9
|2In most cases, the teams will report the results directly in uC1/m ,

so there is no need to use equation (10).

3. Relationship Between Airborne Exposure and Ground Deposition for Iodine
and Particulates

The setting velocity from the plume to the ground of iodine and
particulate materials has been experimentally decernined in various
laboratories. This enables a relationship to be developed between ground
deposition and the integrated airborne exposure of an iodine or
particulate isotope. The equations are:

.

(uci-hr/cm )g = 5.6 x C x (ud)g (11)3

(uci-br/cm ),,,, = 5.6 x 107 (uci/m ), (12)3 2
,

These equations do not apply if it is raining as the iodine and.
particulates wash out of the pluna at a auch faster rate.

|

4 Determination of Thyroid Dose .

For many accidents, thyroid dose,is the limiting. consequence, either due- ,

co'short cars inhalation dose or a longer term effect resulting.from a.
food chain pathway. This section discusses various methods of estimating
thyroid dose. - -

. , ,

s. Deterudnation of Thyroid Dose Due to Inhalation
*

If the airborne I-131 concentration or the gross iodine concentration
are known, and the duration of the exposure is known, the thyroid dose-

,

is readily determined.

1) General Dose Equations for Adults

The inhatation dose equations (for adults) from the various iodine
isotopes are given,below (for exposure time 1 8 hours).1.

6g3g = (1.8x10 ) (X131) (AC,) (13)D

IEquation (13) uses an old dose relationship for I-131. Never data indicates
the constant in equation (13) is closer to 1.5x10s. govever, the older value

- has been retained for conservation.

\ \

\ \

. . - .
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*
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D = (2.5x10 ) (x132) (At ) (14)s5

132

133 = .(5x10 ) (x133) (at ) (15)5D
'

134 = (3.1x10") (x134) (at ) (16)D

(17)333 = (1.5x10s) (x135) (at,,,)
*

D.

.

where:-

D = thyroid dose from isotope 1 (rea) due to inhalation
g

3= concentration. of isotope 1 (uC1/cc or Ci/m )xg

At = exposure (breaching) time (hr) ;

For exposure time > e'ight hours, the above relacionships will
overestimate the exposure by up to 50 percent. As discussed
below, the above relationships will underestimate the dose to
infants.

The total thyroid dose which_-would result from breathing a g1ven.

I-131 concentration for a specified time is shown graphically in
Figure 5. The figure is based upon a standard male thyroid .

7(20 grams) and standard sale breathing rate (10 ec/8 hours during'
7 3working hours and 2x10 ce/24-hour day. . .)

NOTE: If the I-131 concentration was calculated from the plant
release data using (x/Q), the ==w4== exposure time should not
exceed the duration of the release. That is, if the ' release took
place over a one-hour period, the exposure time of a person who
resides continuously at the location of interest is assumed to be

,

one hour. The exposure time may be. lass than one hour, however,
if the person leaves the area. This upper limit on exposure time*

does not apply when the concentration was determined from an ,.

environmental asasurement or extrapolated from a measurement made
at another offsite location. In this case, the ==v4== duration

of the pine mast be estimated based upon the circumstances at the
cine.

.

2) Inhalation Dose to Children

Figure 5 is based upon the thyroid gland asas of a standard aan
(20 grams). The thyroid gland of a child is smaller, and because
of this the iodine which is inhaled is more concentrated and the

I dose received is larger. The dose from a given exposure is
approximately two times higher than that calculated for an adult.

,

.

1
-

|
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.
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'x 3) Interpretation of Gross Iodine Field Measurements |
'

.- :

Field measurements of iodine yield gross iodfaa values. From this )
data it is a relatively simple matter to obtain thyroid dose. The
overall sequence of steps in making thsse calci" was is as
follower 1) determine the I-131 concentration M e.aich the person.

is exposed, 2) determine the dose due to I-131 alone, and 3) :

determine flie total dose from all iodines. j

a) How to Determine I-131 Concentration from Cross Iodin'a Data ,

(1) The composition of the mixture depends upon its " effective !

age," where an " effective age" of 0 hours refers to the |
mixture which is contained in the fuel pellets at the

instant of shutdown. All accidents other than fuel melt I

|at the instant of shutdown would release an " older" <

'

mixture, i.e., one which is richer in long-lived I-131.
Table 2 gives the " initial effective age" for various ;

postulated accidents.
'

,

EIAMFt.ES : ilhat is 1:he " effective age" 10 hours after a
fuel handling accideht in contain==nt which releases gap

,

activity? From Table 2, the " initial effective age" is 20
hours, so " effective age" is 30 hours.

(2) Determination of I-131 concentration

Figure 7, "Racio of I-131 Activity to Total Iodine
Activity versus ' Effective Age' of Mixture," shove the,

. ratio of I-131 activity to total iodine activity as a
function of " effective age." - The I-131 activity is
obtained by multiplying the gross iodine concentration by' .

this factor.
.

EXAMFLE: ' Gross iodine concentration is 6x107 'uC1/ce, and
effective age is 30 hours. lihat is I-131 concentration?

From Figure 1; x131/x.I'OT = 0.3'

x131 = (0.3)' (6x107) 1.8x107.uci/cc

b) Determination of Ihyroid Dose Due to I-131

Once the I-131 concentration is known, the thyroid dose due to
' this isotope is determined from equation (13) or Figure 5,

whichever is most convenient.

s

s

* * esem es e oe o m e e e es
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~ c) Determination of Thyroid Dose from All Iodines-
.

Once the dose from I-131 is known,' the dose free all iodines
x

t ' can be determined from Tigure 6, " Thyroid Do_se from I-131 for
Various Exposure Pachvey versus I-13' 1round Deposition," if
the " effective age" of the mixture is maown If the*

" effective age" was not determined above, decerinine it now~

from Table 2, " Initial Effective Age for Various Accidents,"
then multiply the I-131 dose by the factor from Tigure 6,,

EIANPLE: For a mixture which is 30 hocrs old, what is the*

total thyroid dose if the dose due to I-131 alone is 1.1 rem?

i rros rigure 6, Dyoy/D131 - t.4, so Dyoy - cl.n (1.4) -| 1.54 ren. ,

i b. Determination of Thyroid Dose Trom Tood Chains

Both iodine and particulate settle'out of a plume and result in ground
contaminatica. From here they enter the various food chains when

.
either animalm or humans est contaminated foodstuffs. This results in
irradiation of all organs, but the thyroid dose from iodine is usuallyI *

limiting. In this section we vill discuss the estimation of thyroid.
dose from iodine via che various food chains. _.

! 1) Grasa-Cow Milk-Human Chain
l

! The limiting case (i.e., the highest dose for a given ground .

deposition) is thyroid exposure via che grass-cow-silk-thyroid
chain. Figure.6 shows'a graph of thyroid dose versus ground

|
depositten of I-131 and shove the dose which would be received if
milk were drank exclusively from cows which grazed on the
co. ntaminate. d land. .

,

The line labeled " dose from milk" on Figure 6 is drawn for a
seven-month old infant, since children are the heaviest milk
drinkers. . The dose shown occurs over a three-week period if milk'

l from this source is exclusively consumed. Once the deposition has
occurred, the iodine concentration in the milk begins to slowly
increase and peaks about two days later, decreasing gradually to

f zero over three weeks. Approximately 90 percent of the dose can
be prevented if milk from this source is banned within two days.

The approximate, relationship betve,en ground deposition and peak
iodine concentration'in milk is:

2(uci/m )I.ossture gg)(uci/ liter)I, silk 8
' =

NOTE 1: Tigure 6 is drawn on the assumption that I-131 is the
.

contaminant. A ground survey will yield gross iodine .
contamination rather than I-131 cont ==4 nation. Although -

\
.
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" effective age" calculations can be performed in an analogous
- ' machod to the technique discussed above, the increase in accuracy

|
1

is seldom worth the effort. That is, it is recomended that the
|gross iodine data be asscaed to be entirely I-lu for purposes of
,these calculations.

.

NOTE : Most of the activity on the ground will be either iodine
or Te-132. In the absence of specific isotopic data, assume it is
all iodine.

c. Feed-Chicken-Egg-Human Chain

Ce 7 tion of eggs from chickens which feed on the contaminated
ground is another potential dose pathway shown in, Figure 11.
Approximately 90 percent of this dose can be eliminated if the eggs
are banned within five days.

d. Vegetable - Husen or yeed-<.ow Chain

These chains are also shown on Figure 6. In the case of consumption
-

of contaminated vegetables, it is necessary to ban the foods within
one day to reduce the dose by 90 percent. Similarly, grazing cattle .*

receive a thyroid dose dtma to constamption of contaminated feeds and it
|

1s necessary to remove the ==4==1s within one day to reduce the dose
,

by 90 percent. Removing the ma4==1s witihin four days cuts the dose in
half. ..

,

NUrE: There are no official ===1- limits on the thyroid dose a cow'
can receive. However, most authorities reco n sad' limiting the thyroid

.

dose to.the cows to 25 ran if it is. convenient.to do so. ,
,

' 5. Radioloeical Effects of Particulates

Because *the various particulates vary so widely in their radiological and. - .

metabolic characteristics, the esset interpretation of particulate results
requires that the isotopes be identified, and it is for this reason that ,

i particulate filters should alvsys be returned to the counting room if
| practical.

-- '
s

Table 6 provides information which can be utilized to assess the
radiological consequences of particulate releases.

l

l

/? ^,
.s
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Total Dose Due to Ingestion Via' Food Chain Pathways
'

. ,
s.

Column 3 of Tahle 6. " Dose Conversion Factors for Iodine and
Particulate Isotopes " gives the total rem received _to various organs
per curie of isotope ingested via food chain pathway.1 Only the six
isotopes tabulated (Sr-89, Sr-90, I-131, I-133, Cs-134, and Cs-137)*

l are ingested to any significant degree via food chatn pathways.-

| The key to using this table is to estimate how much is actually'

ingested. There are two ways to do this, as discussed below.

1) Estimating Curies Ingested From Ground Deposition Data

Cround deposition can be measured by a monitoring team or can
be calculated from release data using equation (12) .

Various pathways have been studies to determined how much
radioactivity is typically ingested when the ground is
contaminated. This information is given in Column 2 of

[

Table 6,' for the grass-sow-milk-human pathway as well as fori

all other pathways such as direct eating of vegetables..

NOTE: This Table assumes you get all your food from the ,

contaminated area, and is therefore an upper limit. .j

EIAMPLE: I-131 is deposited on the ground to a level of
1 uC1/m . lihat is the thyroid dose via the milk pathway4-

resulting from this deposition?

From Table 6. Column 2,.the I-131 ingested via the milk '

pathway is 0.69 uC1.
'

From Tabis 6, Co'lumn J, the resulting thyroid dose due to'an,
| adult from this ingestion is 1.68 ren. An infant would
I receive about seven times as much or =12rea.

|
Note that for the milk pathway we could have used "igure 6, to

I predict a dose of = 15 rem for the same deposition. This
! discrepancy comes from the fact that Figure 6 ahd Table 6 are

from different reference books and the assugtions behind them
are slightly different. However, this is a minor error for a
calculation of this nature.

-

|

|

IUse Coluen 3 for ingestion by means other than inhalation. Use Column 4 for
ingestion by inhalation. The differences between the two tables result from
the % ct that some of the material inhaled is avhmlad and not ingested.

.- . _ _ _ _ _ . . _ . . _ . - _ _ .
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2) Estimation of Curies Ingested From vegetation or Foodstuff-

'

Contamination
;

- If a particular foodstuff is surveyed and its co'ntamination
level 1 (in uCi/gn, uCi/litar, etc.) is knoE the total
activity ingested enn be determined if the_ daily intake of the*

foodstuff is known. The daily intake of various foodstuffs is
given in Table 10. " Typical Daily Dietary Intakas."

EXAMPT.E: Vegetables are found to have a contamination level
of 1 uCi/kg of Cs-137. Wat annual whole body dose would
result from eating,these vegetables?

From Table 10 ve find that the daily intake of vegetables in
0.1 kg/ day. Thus our annual intake of Cs-137 is:

(luci/kg) (0.1 kg/ day) (365 days / year)

= 36.5 uC1/ year

b. Total Dose Due to Inhalacion _

.
*

Column 4 of Table 6 gives the total ran received to various organs per
curie of isotope inhaled. The curies inhaled is given by:

1, inhaled " (X ) (BR) (At ) (19)C t
_

where: -

3= airborne concentration (uci/cc or Ci/m )X g
'

3BR = breaching' rate (m /hr) ,

= 0.83 m /br average for periods > 8 hours3'

= 1.25 m /hr average for periods < 8 hours3
,

At = exposure time (hr)

EIAMPLE: Wat is the thyroid dose resulting from breaching I-131 at
10 * pC1/cc for 1 hour?

. From equation (19):

1, inhaled = (107) (1.25) (D *1.25 MC

.

e

Y
- d'?
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From Table 6 Column 4: N, ;,

8 !' rea = (1.25x10~8) (1.4x10 ) = 1.75
. /~ -

Note that for I-131 we could have achieved essentially the same result x

using equation (13) or Figure 5.
l

.

6. Eeta Dose Calculations -

Although they are normally not of much interest, beta dose calculations
from airborne emitters are done in a completely analogous fashion to gansna /

'

dose calculations. The beta dose race is given by:

DR = 0.8x10~8 E v. (20)
g g

where: ,

DR = beta dose race (ares /hr)g

E = average 8 decay energy (Mev/ disintegration)' from Table 3
g " Average Ganuna and Beta Energy per Disintegration"-

3x = airborne concentration (uci/cc or C1/m )
'1

METEOROLOGICAL SYSTEM !
*

This section explains in, detail the use of the information provided by the
-meteorological computer. Also, it explains how to obtain this information if
the meteorological tower or coaguter is inoperable.

If the release rate of radionuclides from the plant is known, it is poss'ible to
estimate the ground level airborne activity concentration at any downwind
location of interest using calculated atmospheric dilution factors. The
dilution factors depend upon vind speed and atmospheric turbulence and can.be,
estimated from a rather complex formula given data on vind speed, temperature,'
and variation in vind direction. An onsite meteorological tower is provided to
gather the raw data, and a computer askes the necessary calculations. Results .

,

are printed out in the control Room every 15 minutes.|
-

1. Explanation of Meteorological Computer Output

Table 11 shows a typical output from the Meteorological Computer. A
line-by-line description of the terms ic given below: The line numbers

I correspond to ,those on the Primary Tower printout:
a. Line 1

The local time; whether in Pacific Standard Time or Pacific Daylight
Savings Time; the present date.

~1There are two esteorolgical towers each with an independent computer. The fol-
lowing ia(ormation applies to either'the Primary Tower and Computer (Located _

east of the plant intake structure) or backup Tower and computar (located alona
-

access road south of the plant with the computer in the TSC). The backup Tower
I data is used only when the primary tower or computer is inoperable. Either may
|

be selected in the Control Room and the other is printed out in the TSC.
|

| \
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b. Line 2
.-

Line 2 is a heading line with the following information:

1) LEVEL - The noteorological tower level at which'"Insteorological l

parameters are monitored (height, in meters, above ground level).
|

.

2) WD (DEG) - Wind direction (the direction from which the wind is
coming) in degrees.

3) SIGMA A -(DEG) - Standard deviation of the azimuth (horizontal)
wind direction in degrees.

4) WS (MPS) - Wind speed in meters per second.
.

5) TDfP (DEG C) - Ambient temperature in degrees Celsius.

6) DELT (DEC C/M) - Delta temperature between an upper and lower -

meteorological tower level in degrees Celsius per meter.

c. Line 3 _

-- -

.. . Meteorological data measured or computed at the 12 (10-meter) level.
These parameters are WD, SIGMA A, WS, TDfP (A-primary temperature,-
B-backup temperature 0, and DELT ( indicates that DELT is not
computed at this level). -

.
.

d. Line 4
!

Meteorological data measured or computed,ac the 46M (46-eater) level.
The only parameter measured at this level is TDfP; DELT is computed,

between the 46M and 10M levels.

e. Line 5

Meteorological data measured or computed at the 76M (76-eeter) level.
These parameters are WD, SIGMA A, US, TDfP, and DELT; DELT is computed

~ between the 76M and 1 2 levels.
~

. . .

f. Line 6

| 1) DEW PT (DEG C) is dewpoint measured at the 1Gi level and expressed
in degrees Calsius.

2) PCIP STC (CM) is total surface (ground-level) precipitation
accumulated since the recorders ves.last reset to 0.00 or since
2.50 cm was exceeded; measured in centimeters.

3) VIS (IM) is visibility measured in kilometers.

<

|

. . . . . _ _ _ . . . . _ _ . . . . _.
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~ Line 7 is a heading line with the follosing idformation:
I 1) DIST (EM) - downwind distance from the plant in kilo u ters.

2) CHI /Q (SEC/M**3) - downwind centerline dilution factor in units of
3(sec/m )..

3) SIGMA Y (M) - the distance of one standard deviation from the plume
centerline in meters. This value is sometimes called the lateral
cloud dimension and is computed as function of downwind distance
and atmospheric stability.

h. Line 8 through 12

These are the values of CHI /Q and SIGMA Y at each downwind distance. Line
* 12 also has the value of the MIXING DEPTH in asters. This is the depth of
the turbulent layer of air adjacent to the ground surface in which turbu-
lent mixing and dilution of effluent plumes occur. Mixing depth is maa-
sured between.the ground and the base of an inversion layer. ,

f1. Line 13
This indicates what stability categories were used in the calculation of !

I
SIGMA Y and SIGMA Z ,(the standartt deviation of the vertical cloud dimen- |

| sion). Atmospheric stability can os decernined by use of SIGMA A or DELT. !

If SIGNA A is used, the level is indicated. If.DELT is used, the' upper |
.

P and lower levels are indicated. ._
,

'J
.

.

2. Determination of (x/Q) when Meteorological Computer is Operable.

|
NOTE: A Work Sheet (Fora 18-9230) has been developed to make these
calculations.- .

The meteorological computer directly yields values .for (X/h) for the
~

a. .

pitsee centerline as a function of downwind distance. , These can be
entered on the Work Sheet and; plotted on the graph. A'saooth curve,

can be dr'avn through the points to yield centerline (X/Q) at any i
'

downwind distance of interest.

NOTE: For distTaces beyon( 50,000 ascers, it is permissible to
extrapolate a curve of (X/Q) versus distance to obtain the necessary
values. For, distances less than 800 meters, such an extrapolation may
lead to large errors. This is particularly true when the release is
elevated. The plume from the plant vent will noras11y travel several
hundred meters before it broadens sufficiently to intersect the
ground. Therefore, calculational predictions of the dose rate at
lesser distances than where the plume intersects the ground are nearly
meaningless. In meneral, the (Y/h) data is unreliable at distances
auch closer than about 500 meters.

,

.

-
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.
b. If the point of interest is not on the centerline, it is necessary,to

make an additional calculation, using the equation:
.' 2 ,

(X/k)t " (X/k)42 e2p - ( 2) III)

2a
7*

.

where:
3

(X/6) = downwind dilution factor at location L (sec/m )

(X/6) = downwind centerline dilution factor at distance x.
'* Distance x is determined by drawing a perpendicular line

from location L to the downwind centerline. x is the
distance from the point of release to the intersection of
the perpendicular and the cantarline, as shown below. -

'

y = 2angth of the perpendicular line drawn free location L to
t u downwind centerline (a)

a = lateral cloud dimension (meters)
.

.

b.
.'f -s

%
s

i

's DOWNWIND
CENTERLINE\

, .

.

*

POINI 0F RELEASE
RELEASE

Provisions for solving this equation are included on page 2 of the Work
| Sheet. .

1

| 3. Determination of (x/6) then Het Tower is Inoperable

The meteorological facility will continue operating on bettery power for
|

one week if the nomal power supply fails. After this period, the
batteries supplying power to the meteorological. system instruments and
microprocessor will die. In case the system is lost, proceed as follows:,

, @ p.
, ,

- "
. _ .

,

! . . . . . - . . . - - - _
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~

a. Use the data from the last printout for an additional hour.

b. If only the microprocessor has failed, the wind direction and
speed can be read at the meteorological tower instrument building..

,

c. If everything is lost, or after 24 hours on battery power,
begin operating the Meteorological Research, Inc.' mechanical ^
weather station in its mount. (See item 4.)

d. Computethecenterline(x/4),usingtheequation: -

(x/0)CL (W5) (a) e e
'

**

y z

where:

(y/0)CL " Centerline dilution factor at downwind distance
of ir.cerest.

WS=Windspeed(meters /seh.-

e = Horizontal standard deviation at downwind distance
Y is plotted as a function ;

of interest (meters). e{y category in Figure 8.'of distance and stabili J -

e = Vertical standard deviation at downwind distance of- -Z interest distance of interest (meters.) e is
plotted as a function of . distance and stability

i category irt Figure 9. -

4. If the primary {ind backup meteorological towr is lost and or near
the end of battery life..begin operatirig the Meteorological
Research, Inc. mechanical weather station as follows:

(a) Place the station in the mount provided (see figure 10), or
provide a mount as described in the instrument instructions.

(b) Start the recorder on the hour mark and note the start time
on the strip chart.

,

!

| (c.) Compute the wind speed by using the plastic template provided
|

with the unit to correct wind run (see Figure 11) to miles
per hour.'

(d) To detennine the 15 minute wind direction range, R-15, locate
,

! the last 15 minute period (see Figure 11) within the hour on
the wind direction portion of the strip chart. For this

|
period, estimate the second highest and second lowest value of wind,

|
direction and calculate the difference. Define atmosphereic stability'

,

using the appropriate column of Table 1; e.g., an R-15 of 60* equates C 1,
| '

to a C stability. U
j

| '

\

\

-
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(e) The temperature scale (see Figure 11) has two calibrated scalers
that are field selectable: -30' to 120*F and -90* to 60*F. For
this climate, it is appropriate to select the -30' to 120*F scale.~

f. Off-center values of (X/6) are computed in the normal manner, using
i Equation (21).

5. How to Use (x/6)

a. Calculate Downwind Concentration Given Release Rate

Ifthereleaserate,6,isknown,thedownwindgroundlevel
concentration is given by:

6 (X/h)t (23)~I =
t g

where: . -.
*

X'' Concentration of isotope i at downwind location L=
*

3(uC1/cc or Ci/m )
.

6 = release race of isotope 1 (C1/sec)
g

3
(x/6g = dilution factor for location L (sec/m ),

Equation (53) has three important limitations: *

1) ' Radioactive decay is not included. Thus, if the plume transit'

time from the point of relea'se to location L'is comparable to the
radioactive half-life of isotope 1, equation (23) will

overestimate the concentration.

2) As far as iodine and particulates are concerned, equation (23)
assumes no rain. These isotopes are veshed out of the plume by
rain, and equation (23) does not account for this.

3) If the release rate lasts for a finite time, e release, all
calculations using equation (23) must assume that the downwind
concentration, X Persists for the'ssme length of time. There
maybeatimedekah,duetop1vuetransitbetweenthestartofthe
release and the sypearsace of Xarb, at a dovuwind location, but
the durations of Q and X ,g same.g

.

I
o

meeme m - 4 6 e a

e, -w,, ,
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|

EXAMPI.E : We release I-131 at an average rate of 0.02 Ci/see for a
| period of 3 hours. What is the I-131 concentration at 10,000

3.2x10' sec/m .meters (outer edge of LPZ)? Assume (X/k)10'000 =

Wind speed is 1.5 m/sec (3 uph)..

= (0.02) (2.2x10~8) = 4.4x10~8 Ci/m3 or uCi/cc
-'

X 131.10lO!
This concentration will appear' after a transit time delay of 6,700
seconds (1.8 hours) and will persist for 3 hours,

b. Extrapolation of Dose Races or Doses to Other Locations

i If a dose or dose' rate value is available at one location in the .

environment, it may be extrapolated to another location if the
j respective (X/Q) values are known.

(X/h)g(DR)E (24)
(DR)g = ,

(X/Q)B

or
~

~

(x/k)3 (D)B (25) .

(D)^ =
(x/h)B.

,

,
-

.

where: .

DR = dose rate (uR/hr, mR/hr, R/hr)
'

D= dose ($R,mR,R)
-.

A,5 = locations A and B

EXAMPLE: The 800 meter (site boundary) dose rate is 500 mR/hr. What
is the estimated dose race at 10,000 nacers (outer edge of LPZ).

* ** (I! 3 = 2.2x10 6 ef ,3,
Assume (X/h)S00 10,000*

.

(X/h)10.000(DO 800
i

| (DE) 0, N
gxjg)800

=

** = 0.21 mR/hr
(DR)10,000

=

(5.3x10~3) 'h.:

x
\

_ --. :: . - ... . . .
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c. Calculate Downwind Plume Exposure Given Total Release
'

;x
Often we know the total curie release, in which case Equation (23) is
andified slightly to yield: )-

N X(XN)L (26)i
,/ deX ,n rslease ," 3,600g -

where:
.

at = downwind plume exposure for isotope i at location L'X ,L1 release 3(pCi-hr/cc) or (C1-hr/m ) assuming a person remains
at location L throughout the passage of the plume.

EXAMPLE: What is the site boundary (800M) plume exposure to I-131 if
3

10 Ci are released? Assume (X/Q)S00 = 5.2x10 " sec/m .

= 1.4x106(uci-hr/cc)131,800 ( 600)
*

Equation allows you to determine the thyroid dose from this exposure.
That is:

g3g(M = G.8M (WCW/cdD g3g ,

= (1.8x10 ) (1.4x10~8) = 2.5 rem6D131,800

SUPPORTING PROCEDURES

RB-9; " Calculation of Release Rate and Integrated Release"

RB-10, " Protective Action Guidelines."

RB-8, " Emergency Off-site Radiological Environmental Monitoring Program."

TABLES

1. Classification of Atmospheric Stability

2. Initial Effective Age for Various Postulated Accidents
,

3. Average Ganna and Beta Energy per Disintegration

4. Gross Iodine / Noble Gas Ratio for Various Postulated Accidents

5. Conversion Factor for Relating Ground Deposition and Dose Rate

6. Dose Conversion Faftors for-Iodine and Particulate Isotopes

7. Efficiency Factors, c4, for GM Probes

__ . . . . . _ . _ _ __

- - _
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I

8. Efficiency Factors, c5, for Estimating Airborne Surveys

9. Efficiency Factors, ci, for Ground Surveys
( *

10. Typical Daily Dietary Intakes
,

11. Typical DCPP Printer Listing of Quarter-Hour Average Meteorological and
Dispersion Data

FIGURES .

1. Total Ganna Decay Energy Versus Time for Noble Gas Mixtures

' 2. Ratio of Thyroid Dose From all Iodines to Thyroid Dose From I-131 Versus
" Effective Age" of Mixture

3. Gama Radiation Exposure Rate Correction Factor vs. Iodine to Noble Gas
Activity Ratio '. ,_

,

4. Estimated Thyroid Inhalation Dose as a Function of Gamma Dose
Rate From Plume and Projected Time Period of Exposure ..,

- l

5. Thyroid Dose Oue to Inhalation of I-131
.

Thyroid Dose from I-131 for Various Exposure Pathways vs. 1-131 Ground6.
-

Decosition. ,.

7. Ratio of I-131 Activity to Total Iodine Activity vs. " Effective Age."
~

i

~ 8 .- . Sigma Y as a Function of Distanca and Stability .

9. Sigma I as a Function of Distance and Stability
,

|
10. Figure showing approximate location of backup met tower foundation.

7

11. Figure showing strip chart for the Mechanical Weather Station.i

ATTACHMENTS

1. Form 69-10566, "Worksheet for Manual Offsite Dose Calculations" -

2. Form 69-9320, "Worksheet for Determination of (x/d).

.

.
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TABLE 1
l

i

IDENTIFICATION OF STABILITY CLASSES
:
i

.

Relation to Wind Direction Fluctuations
15-stinute Direction

g Desi aation Stone 4 (Dec.) Rance (Oec)

A Estrumely Unstaele 5fg AA22.5 RA45.0

B Messentely unstacle 22.57 Sig A117.5 651R 485

C Sitgntly Umstaele 17.57 Sig K212.5 504 R 485

O Neutral 12.53 51g A &7.5 401 R 450

E 31fgntly 5taale 7.5 >Sig A A3.5 23d K &ac

F Moenrately Staale 3.53 5fg A 22.1 15a R' 50

G Estrusely Staale 2.13 5fg A A * 15

Relatie to Vertical fameerature Greefeat
'

Y-' Tammereture Changes

ggs, Designet1gn witn leiant (8Cn00s)

A - Estrumely unstante 4 -1.9
5 Messentely Unstacle -1.9 to -1.7 .

C Sligntly unstante -1.7 to '-1.5
0 neutral -1.5 ts -0.5
E $11gntly 5taale -4.5 to -1.5
F Messestely Staale 1.5 ts 4.0
G Estrumely Staale > 4.0

.

Relatten to ' Weather Cantitions' s

A = sussenly assaham emediasses D - Neutral Conditions **
'

3 = mderessly ensembla esadassans ,s = s18 es17 enable emedissame
c = stad sly m esable emediesmas F . = md====17 stable aseditsame ,

m __ - :_ --

Thas summenes2Daytime Solar Inselatten ,, , afg ,3fg ,
~ g,,g,,, ,geg

speed. 3/ams samens messene s&sses cleuEnsess esaussanes

42 a M 3
2 ms a c : r

A a 3c c a

s e eo 3 a a

w c 3, 3 a a

l
.

1 Applicable to heavy overcast, day or night.
The solar insolation is the solar radiation deposition per unit surfacet

area and is related to the angle of the sun from the horizon and the
atmospheric conditions. ~ -

* 'The degree of cloudiness is defined as that fraction of the sky above
the local apparent horizon which is covered by clouds.- -

'

, 2

.
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TABLE 2
'

.-

INITIAL ETTECTIVE AGE FOR VARIOUS POSTULATED ACCIDENTS
-

Initial Effective
.

Ate (Hours)

1. Blackout 65

2. Small LOCA 60

3. Major LOCA-(No core melt) 40

654 Major Scamaline Break

5. Major Feedvater Line Break ~65

656. . Tube Rupture

7. Locked Rotor 50
.

_

8. Tuel Handling Accident (THB) 600
').

40 /
9. Rod Ejection

10. Gas Decay Tank Rupture - 80
.

6011. Liquid Holdup Tank Rupture

6012. 7CI Rupture

1
-

13. Core Melt +

14 Gap Activity Release (fresh fuel) 20

|

|

!

-

1
-

|
t

/

1

./ ,

- 57
=/,

s

t

|
|

_
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TABLE 3
- * - AVDtAGE CAMMA AND BETA. ENERGY PER DISINTEGRATION

(FROM FSAR TABLE 11.1-1) s,
,

..

ISOTOPE T1/2 (hrs) E (Mev/ dis) Eg (Mev/ dis)*

!Kr-83m 1.86 0.0005 0.039

Kr-85 94100 0.0022 0.221
.

Kr-85m 4.4 0.160 0.252

Kr-87 1.3 0.764 1.34

Kr-88 2.8 2.03 0.172

Ie-133m 55.2 0.021 0.207

Ie-133 127 0.045 0.155

Ie-135 9.2 0.262 0.304

Ie-135m 0.26 ~ 0.421 0.104 - -i
, .

Ze-138 0.23 1.28 0.579

I-13 1 193 0.392 0.183

I-132 2.4 2.28 0.485

I-133 21.0 0.624 0.493

I-134 0.87 2.58 0.941

.I-135 6.7 1.56 0.316

Te-132 77.9 0.231 . 0.061

1

.

|m
I ,. / ,

_ _ . _ _ . _ . _ .. .. . . . _ . . . . . . .
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TABLE 4
,

GROSS IODINE / NOBLE GAS RATIO FOR
VARIOUS POSTULATED ACCIDESTS

-

.

.

Gross Iodine / Noble
Gas Racio

DESIGN

ACCIDENT BASIS EXPECTED

1. Blackout 0.00033. 0.00093
,

2. Small LOCA 0.0018 0.000085

0.035 0.00173. Major LOCA

0.0033 0.00934. Major Steamline Break

5. Major Feedvater Line Break 2 ,

0.00033 0.00093
,

6. Tube Rupture 0.00019 0.00029

0.0051 0.0064 )7. Locked Rotor ,

|

8. Fuel Handling Accident (FEB) 0.0086 0.0000083

0.0016 0.000539. Rod Ejection
,

.

0 010. Gas Decay Tank Rupture
| 0.028 0.028

* 11. . Liquid Holdup. Tank Rupture .
.

0.013 0.01312. VCT Rupture

13. Core Melt, No Treatment,
0. 33 0.3325% I Release

; 2

14. Gas Activity Release, No Treatment,
0.27 0.2725% I Release

2
0.034 0.03415. Reactor Coolant No Treatment

.

--
- ..
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TABLE 5
" .

CONVERSION FACTOR FOR RELATING GROUND*

DEPOSITION AND DOSE RATE AT 3' EL. ATIONW
"'

k

,
ISOTOPE (uCi/m2 h/(mR/hr) -* '

Te-132- 35 -

I-131 200

Cs-137 130 )

' TABLE 6
DOSE CONVERSION FACTORS FOR IODINE AND PARTICUI. ATE ISOTOPES

,

EITERNAL WBOLE BODY
DOSE FROM CONTAMINATED INGESTION FROM

GROUND DEPOSITS'ON GROUND

(rem /Ci/m ) cif(eif,2)2*'

HALF-LIFE 1 DAT 7 DAY VIA VIA OTHER

ISOIDPE (DAYS) EXPOSURE EXPOSURE MILK J THWAYS
,

,

co-58 71 3.3x103 2.2x103 =0 =0

Co-60 1920 8.5x102 5.9x103 =0 =0

Sr-89 52.1 0 0 0.4' O.4

Sr-90- 1x10" 0 0 0.6 0.5

Ru-103 39.5' 1.8x102 1.2x103 =0 .=0
'

'

Ru-106 366 6.5x101 4.6x102 =0 =0

Te-13% 3.25 6.8x102 3.1x103 =0 =0
.

I I-131 8.05 1.3x102 7,1x102 0.69 9

I-132 0.096 1.1x102 g,1xio2 =0 ,
=0

I-133 0.0875 1.6x102 3.1x102 o,co4 ,o

| I-135 0.28 2.5x102 2.9x102 =0 =0

Cs-134 750 5.3x102 3.6x103 4.2 8.4

Cs-137 1.1x10" 1.9x102 1.3x103 4.2 8.4

Ba-140 12.8 2.1x102 3,7xio3 .o ,o

_

mY

.e 4
-- ---eimm-. .
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,

TABLE 6 (Contintud) >

-

DOSE CONVERSION FACTORS FOR IODINE AND PARTICU MTE ISOTOPES

TOTAL DOSE TO ADULT DUI TO
INGESTION TOTAL INHALATION DOSE TO ADULT

(Rem /Ci innested) (Rem /Ci inhaled)
BONE BONE

IScr0PE MARROW LUNC CI TRACT THTROID MARROW LUNG CI TRAC * THTROID

3.1x103 6.1x10" 7.2x103 1.6x103~

Co-58 - - - -

5.8x10" 1.3x108 1.9x10" 4.4x103Co-60 - - - -

1.3x10"7.8xid3 1.4x10" 1.2x103St-89 5'.26x103 5.81x102 8.53.10" 5.81x102

Sr-90 2.87x105 3,74x103 8.12x10" 3.26x103 7.3x103 1.8x10" 1.6x10" 2.8x103
.

1.1x103 5.4x10" 1.1x10" 6.6x102Ru-103 - - - -

- - -
__

6.2x103 3.9x108 1.3x105 1,oxio3Ru-106
1.0x103 3.0x10" 6.1x103 9.7x10"

~

Te-132 - - - -

(
I-131 2.87x102 3.56x102 1,91x103 1.68x108 1.9x102 2.4x103 3.6x102 t,4xios'

5.0x101 1.0x103 6.0x101 6.6x10 ' )3*

I-132 - - - -

I-133 1.48x102 1.58x102 1.82x102 3.21x105 9.4x101 3.1x103 3.3x102 1.8x105

I-135
- 9.'1x101 2.5x103 2.2x102 4.4x10"- - - -

Cs-134 7.34x10" 7.31x10" 9.33x10" 7.33x10" 4.8x10" 5.1x10" 1.8x10" 1.4x10"

Cs-137 5,61x10" 5.59x10" 6.6'4x10" 5.55x10" 3.7x10" 4.0x10" 1.1x10" 9.5x103
"

3.4x103 6.3x103 1. 6x10" 1.2x103Ba-140 - - - -

|

|

$- y

. ._ __ .. . .
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TABLE 7
'

*

'
_

EFFICIENCT FACTORS, c4, FOR C-M PROBES j

i

c4 (mR/hr/eps) (shield off)-

i

EFFICTIVE AGE EFFECIIVE AGE

PROBE OF MIKTURE = <100 ERS OF MIITURE = >100 HRS |
*

,

.

HP-260 2.0x10'
'/ 3.3x105HP-240 3.3x10' -

2.0x105
HP-210 2.0x10' 2.0x105

TABLE 8
EFFICIENCY FACTORS. c5. FOR ESTIMATING AIRBORNE Auitv tfi

'
-

Lt.vt L.S FRCM G-M READING

.

c5 (uci/ce/eps) (shield off)
EFFECTIVE AGE EFFF.61Ayr. AGE

PROBE OF M %IURE = <100 HRS OF MIXTURE = >100 HRS

HP-240 3.3x109 1.8x10~9

HP-260 2.0x109 1.1x109
- HP-210 2.Qx107 1.1x107

TABLE 9
C-M PROBE EFFICIENCT ~ FACTORS. cl. FOR GROUND SERVEYS

2
PROBE el (uC1/m fe7 ,)

.,

HP-240 0.0041
HP-260 0.0012
HP-210 0.0011

.

_A -

$

-:~

.

\

\
-- -- - _ _ _

..

- y--- - - - - - . - __ --_ _ _ _ m - - -_-- - - - - -
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m 6E

bs
sTABI.E 10

TYPICAL DAILY DIETART INIAKES
.

Daily Intaka (in Kg)
For Any Food Item in

The Group
* -

Infant Adult*

0.7 to 1.0 0.25
1. Milk (liquid)

0.2-

2. Water

3. Maat, bakery. products, potatoes and
sweet potatoes, fresh vegetables,.
fresh fruit, beverages (azcluding
those individually listed), and 0.1-
other milk products

4 Tats and oils, flour and cerea 16
poultry, eggs, sugar and sweetners,
canned, frozen and dried vegetables, 0.05fruit juices '

' -

5. Condiments, spices and flavorin's agents,
,

(1sh and shellfish, canned frozen and J
dried vegetables, vegetable juices,
soups and gravies, nuts and peanut 0.02-

butter

1 2.2
6. Total Intake

*
.

.m-

-

|

|

L _

| ~

-

p=

.

- -. _ -_
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PRIMARY -

%
,

r-
"

Time 1200 local Time Month / Day / Year. 02/16/71 o
.

Level WD(Deg) Sigma A (Deg) WS(HPS) Temp (Deg C) Delt (Deg C/N)
10H 308.1 5.0 5.9 13.5 <

13.3 .0058 Q @46H --- --,
0

76H 310.4 2.3 6.4 13.1 .0066 o

Q M m| Dew PT010H (Des C) 12.7 'PCTP.SFC (01) .00 VIS SPC (KM) 5.8

n =*
-

: .-

| Dist(EN) Chi /Q(Sec/Ma*3) Sisma Y(H) Dist(KM) Ch'i/Q(Sec/He*3) Sigma Y(H) @{ g, ,

9"
'

- .80 . 379:Z-4 45.0 8.00 .128E-5 342 m
! 8'81.00 .276E-4 54.3 10.00 .936E-6 414 -4

h 3 C2.3 .989E-5 101.0 25.00 .267E-6 886
: 4.00 .355E-5 188.5 50.00 .106E-6 1555 g 7 E
! 6.00 .194E-5 267.7 H1xing Depth (H) 600 @ .

,

o} O
"go

E -@
Eamane*a*****E-Horis from Sigma A 9 10H D-Vert from Delt 76-10*************** r,

E
gACKUP || @

B'sg -

'

Time 1200 Local Time Month / Day / Year 02/16/82 g %

Level WD(Deg) Sigma A'(Deg) WS(HPS) Temp (Deg C) Delt (Deg C/H)
10H 285.4 8.5 5.4 14.9 g .

60H 300.9 6.9 5.6 13.4 .0317
SC-

Dist(EH) Chi /Q(Sec/He*3) Sigma Y.(H) Dist(KM) Chi /Q(Sec/NA*3) Sigma Y(H) !@

.80 .411E-5 61.6 8.00 .32tE-6 476.8 ,/ 5 a .m 2

$hE#@@/
1.00 .208E-5 74.8 10.00 .264E-6 579.6 s

$ E2.00 .Il0E-5 139.2 25.00 .121E-6 1267.3
I, 4,00 .579E-6 259.3 50.00 .699E-7 2194.5 p y E*

g6.00 .413E-6 370.7 H1xing Depth (H) 600 *'

***********D-Horiz from Sigma A 6 10H ,A-Vert From Delt 60-10************* b g

N E '

' \8 ..
-

o

.

t

i .

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