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NUMEER EP M-1

IP)CG} =2TE)  Pacific Gas and Eleclric Company

Vi ‘ ’ REVISICN g
DESARTMENT OF NUCLEAR PLANT CPERATIONS 0A™= 1714733
DIASLO CANYCN PCWER pum UNIT NC(S) | AND 2 PAGE 1 OF 4

S

EMERGENCY PRCCEDURE
TITLE: EMPLOYEE INJURY OR ILLNESS (NONRADICLCGICAL)

APPRONED: 02 672@\»-’5—*-’\ Z.-/_I/g}

PLANT MAN2GER ) DATE

SCOPE

This procadure describes the acticns which are to be taken in the
event of an illness or injury to an employee which dces not involve
radicactive contimination or overexcosure. [njuries in which
radiological considerations are involved are discussed separately in
the R series of Emergency Pracedures.

APPLICABILITY

This orocsdura is to be followed For incidents invelving Nuclear Plant
Oper~aticns perscnnal, or other camsany employees at the plant site at
the requ3st of the V-*’e" Plant ﬁ”-'l‘luri Desarzrent. In the 2avyern:
of an incident involving any other coroiny emgloyes {such 3s 3 Geners!
Conssructian Smployes), periarm only the astarisked (*) staos in this

praocadurs.
IMMEDIATE ACTIONS
The amployee(s) who ars at the scane shall:

*1. Render all necassary first aid.
*2. Notify the control rocm (Shift Foreman) as sdon as practical.

The Shift Forzran shall dirsct 4 | subsaquent acticns until relfeved

by the long term Site Emergency Coordinatar {f the smargency warranis

ft. Such actions shou'ld include the fallowing:

*1. Sound emergancy signal, coda gverride, or other general warning '
signal to cleir the area 1f the situation warrants it.

*2. Oispatzh additiongl first aid gerscnnel such_as the project |
construction EMT K’x 2nsion 4 to the scane of the
fnjury or illness if requfrsd, Personnel whg have ngt bean
fnstructsd to pravide assistanca at the sczne should resain on
their jobs and stay clear of the affezted arsa.
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DIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 NunvesR EP M-1

TITLE: EMPLOYEE INJURY OR ILLNESS (NONRADIOLOGICAL)

REVISION 3
DATE 1/14/83
PaGE 2 oF 4

3.

.5,

Transport the injured perscn to a Company panel physician or
hospital if the situation warrants it (refer to the attached
list). [If possible, the employee is to be accompanied by a
supervisor. The practices which are to be followed if this step
1s necessary are given in tie following section of this
procedure.

. Securs the names and addresses of all witnessas (both Company and

non-Company ).
Perform the notificaticns required by Appendix Z.

Complete the appropriate accident report(s) and forward to the
office supervisaor for processing.

a. Form 62-1587, "Report of Industrial Injury to Employee” in
cases whera no medical treatment was required other than
minor first afid at the plant.

b. Form 62-4586, "Employer's Repart of Occupatignal Injury of
[11ness"” in all cases requiring medical treatment (including
doctor referral) other than first aid or results in lost
time beyond the day of injury.

¢. Form 62-5542, "Repart of Automobile Accident" if
appropriate. '

TRANSPORTATION OF INJURED PERSONNEL

L

The preferred mede of transportaticen for injured persons is by
Company panel ambulance service. Company or private vehicles
should only be usad in cases where the delay associated with
securing an amtulance might result in significant deterioration
of the injured person's condition, or when the injury is of a
minar nature where use of an ambulance is not warranted.

When requesting ambulance service (refer to the attached 1ist),
provide the following information %o the ambuylance service.

a. Name of caller
b. Company affiliation
¢. Phcne nunber of caller (where he can be reached)

d. Name of injured or 111 person

0cols2 2VII
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nunseR EP M-1
DIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 el
patTe 1/14/83

TITLE: EMPLOYEE INJURY OR ILLNESS (NONRADIOLOGICAL)

PAGE 3 oOfF 4

3.

e. Where the patient is located
f. Where the patient is to be transported
g. Nature of injury or illness

h. Any other medical information which might be pertinent to
transporting the injured person

Record this information on Form 69-35221, "Emergency Notification
Record", or other log.

[f ambulance or medical personnel are to enter the site, notify
the security force at the Port San Luis entrance and alert them,
It is necessary to have an escort accompany the ambulance
personnel frum the Security Building to the patient.

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
about the Company's light duty program.

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 111 person

e. Age of injured or 111 person (approximate if not known)
f. Extent of injury, 11lness or symptoms

g. Medical history (1f known)

h. Radiological c:tmcﬁt‘ltms.1

1!! the injury or 11lness is involved with radiation, see “R"
Emergency Procedures. However, the hospital should also be informed
when radiation is not involved, because in the absence of such
knowledge, they wiTl assume that radiation is involved.

Dco1s2  3VII
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DIABLO CANYON POWER PLANT UNIT NO(S) | AND 2 NuMeseR EP M-1

TITLE:  EMPLOYEE INJURY OR ILLNESS (NONRADIOLOGICAL)

REVISION 8
DATE 1/14/83
PAGE 4 ofF 4

Record this information on Form 18-9221, “Emergency Noti“ication
Record", or other log.

6. A medical referral, Form 62-6015, shall be completed and sent to
the hospital (or doctor) with the injured person along with a
copy of the Light Duty Program Letter (copy attached). 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.

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”

2. Form 62-4586, “Employer's Report of Occupational Injury or
I11ness”

3. Form 62-6015, "Medical Referral”

4, Form 6.-4542, "Report of Automobile Accident”

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

6. Light Duty Program Letter

7. Company Panel of Physicians, Ambulance, and Hospitals serving the
{mmediate area around Diablo Canyen.

8. Panel of Physicians, Ambulances 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.

10. Appendix Z, Emergency Procedure Notification .Instructions

DC0152 4vIl
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24887 Rew, 1T
PACIFIC GAS AND ELECTRIC COMPANY
Repor of Industrial Injury ® Empioyes

1. Name 8 Division

2 Addres 2P
3 Telephone Na. 7. Deparmment

4, Social Securrty No. 8 Oaw of Accident

8.  Ccsupsuon 9. Time of Acsicent

10. Locaton of Acoxdat 11. Nature of Injury

12 mmmmmmmmm?

13. Oesxcribe First Aid rendered:

14. Witesses m accident

1.

2
& 18
Signatre of Empioyes
16, DQaoe imury reported: —
17. Date 30 cays siapms: 18
* Ses QOver Signature 1f Supervisor

INSTRUCTIONS: This report (Itams 1 thru 15) should be written and signed by the empioyee cerson-
aly and courrtersigned by e supervisor. It is for ail Industrial Injuries and is in duplicame. The original
isuthmmmmhuumwmmMam
empiaoyea. Sefore signing in Item 18, e supervisor should fll in the dame of the report (lam 16) and
computs and nome e dae 30 days from the the injury was reported (Itm 17).

If the emcioves later requires Testment by a docwmr or becomes dissbled, Form S2-4538 must be
MﬂMnﬂW.MﬁMWWN(DIATELYW
by e original of tis report.

lfmmwv-hmonaﬂumummwitmum“mmmr
and the empioyes shouid be given 3 copy within S davs as required Dy law.

lfmmmmtmmmwm.mmmaummwamm
Hnoa-'v,mmtcvum:vmWamnmammmmmmwwmmm-
ploves’'s mark,
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Report = <Date 19,

Or

Kinaly yive (0 oearer,

Vir Mg,
medical Jtention, and forward 1 complete detliied rezort mmedi-
itety t0 Manager, Safety, Heairn and Caums Oepe. 245 Marker Screes,
San Frunciscs 34106, Youwr Mils snowid be itemized ind al »iils ana
repOorTs rendared in OtiCate.

PACIFIC GAS AND ELECTRIC COMPANY

8y . L '
aeete (REV 3/08) V.« Foreman  Sest.

PLEASE COMPLETE AND RETURN TO EMPLOYEE
'LMPLOYEE WUST HAVE COMPLETED CAAD TO RETURN TO wORK)

Pacific Gas and Eleszrie Ca.: Date o . —
Wr. /My,

Qccuvacon Lemoer w

Emotovea By == Divimen.
INIRE AL s 8. O 19

= Usnurm 0 Aul work  menesiaoery
Z veaifien wers umai
C Unaste » were avol -

© Rasrictions or lwemiens

S Renaw Aswe. Omene. Tlov
T Checrargme ‘rewn Tesoant
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S [Contaonsa ]
B : For Use by Comsnny Attorneys Only
o L AL REPORT OF AUTOMOBILE ACCIDENT
(1) oTHER oRIVER
Name.
—— “Thwee, Cary, Save)
'e:. e e D CReue ACCIDENT REPORT NUMBER
8irtn Lic. No. State Aiphs | Year | Sea. Number [Div.Use
insurance Comgany
(2) OTHER VEMICLE QR PROPERTY OWNER I
Name -
Agdress Phone No.
Venicie: Make Type. Year. Lic. No. Color.
@ NAME AOORESS PHONE No. e | witnass | OR FATAL
SSENGERS | . o - B8 1
PA Pl
N OTHER | % . By P
VEWICIES. |2 a | e | o
S unes | LEREE
S0 s (=] Q (=)
8. a c =]
" W
NAME ADDAESS PHONE Ne Ves wo | OR PATAL
@ . e o ‘ o
PASSENGERS -
I companY | 2 gl o
VENICLE 3 = - ' =
B s | ©
om::ls w | L - T - W& o
‘0.""‘8&%?31’ Kl TR 0 ST O ANGE e OES 0N " TCiry or County, Statel
- Other venicle was Crstopped T mowing : on = o - MPH
. @ Company vehicie wes T stopped T mowing - ‘ on - " - Mo
DESCRIPTION
OF ACCIDENT
Compieta
detats
of how wfies -
" . - - e O “ery)
osccurred Describe weather, road and light conditions
Number of seat befts in Company vehicle Number of sest Defts in use at time of accident
I wh il 2 L & Sheri#t City Potics  TiNore O
DCESCRIBE DAMAGE TO:
Other Vehicle(s) o “roperty Cost if xnown cm
@ s OOwver $8500
VENICLE O Over  $1000
mo‘em DESCRIBE DAMAGE TO. ] Company Venicle [ Lesse/Rental Venicie O Peronat Venicie Cost it known or sstimate:
DAMAGE O Under $100(
O Over $100X
\Wers phoros taken of scoident scene snd cemege’ Ve g > e
@ Company Driver Home Aodrem Company Phone NC e
c l’l&' Age _____ Occupation Reporting to Local Offics at
[y Cal. Driver's Lic. No. Class Expirsuon Dete
m?% Division & §.0. Geoe. Dimtrict Deoartment
Vehicie No Lic. No. Lic. No. Tvpe Yoor Odometer Reading e
Driver's Signature.
of this report Y Counterngnea Phane
Ny Suer. Gen Foremen. s Comeany Ne
TETTETOCATION OR (TEM e ACZOUNT Ma | oo ‘ShiNsnoUNSS AT Tivg : 08 Ne YLD 70 COVER AWPAINY O

|
|
| |
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MMmmwdmdeMWummaw-mwam
vehicies used on Company business, must be reportsd (o the Supervisor in charge immediately. All injuries t0 persons or senous
mwmdmmmmN‘umnmw«mmmmwmw
or, if he is unavailable: the General Office Safety, Heaith and Claims Department. Such notification shall be by the fastest means of
communication and this report prepared the same day. Answer each question fuily. When blank spaces are not sufficient for full
SIEteMments, answer each on separate sheets and artach hereto.

PREPARE A SKETCH OF ACCIDENT BELOW: Sketch shouid show:
1) POSITION OF VEHICLES, BUILDINGS, STRUCTURES, ETC.

2) STREET NAMES, DIRECTIONS OF TRAVEL. STOP OR WARNING SIGNS, ETC.
aummmasmmmocm.mmmmmnumm‘
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BTl CGAS AS ToETSTRIC CC e AN
FSwE = SIAFLD CAVON OWER PANT
22, 323 32 - a.ua Ssace Canisma 33434 (828) 5385.73%°

1.5, el

hA—s e T

I

Qaar Or.

Thanx yau ‘5= 2eing cne of cur ganel shysicians hac T cur amigyess.

Gur srimary gsal is o provica emoicyees wio susszin industrial injuras
recuiming meqical attanticn wilh JreEST, firgt-class TRaTRant.  Your
assissance in this encaavor is agoreciatad.

Thers ig in area of concarm 0 us. While tha nuater of encioyees mat
require Treatsant %y 2 shysician has remained stasie or in scue casas
c3c!insa, =3 moser of 2isazling injUries recui=ing TiZm dWdy $==m wark,

e
——
-
-

i.e., lest time injuries, has dramatically increased. -

4a believe that same of i3 Time away frem work might possibly be aveidae

i# emg availapilicy of lignt (modified) duty or dasi-C/PR work wars o™=
widaly known. Scme physicians have sTatad that in scme cases tha patient

will respond more rapidly %o treathent if keot busy in a light-duty cacacity.
pemsuceive, lignt-duty assigmments are almess always availadle for smicyees
releasac ‘or work within the madical resT=icticns esanlisned by the physician.

1= our policy %0 have an injured emicyes ac==mmanied by 4 suparviscr or
cegr mporesanTative on Ta 3T doctIr's visit. Shouid there De any Suss-
=+an asout e availagilisy or type 3¥ lignt duty T5ac 2an 2p pravigas, e
or sne will B able 3 answer for us. !

Qur emoioyees' walfare is cur min cncarm. Should you have any Qquesticns
asout our program, [ will e glad = all on you at your comvenianca.

Sincerely,

2. C. THORNSERRY
RCT: k83



. DEPARTMENT OF NUCLEAR PLANT OPERATIONS
DIABLO CANYON POWER PLANT

Company Panel of Physicians, Ambulances, and Hosp'lpls

Serving the Immediate Area Around Diable Canyen

Ambu cm:cz

Name
San Luis Ambulance
Service

CENTRAL DISPATCH

five Cities Ambulance
Service

CENTRAL OISPATCH

South Bay Firse/Amoulance

GENTRAL DISPATCH

Say Ambulance

Ho;g'itﬂs
French Hospital

Sierra Vista Hospital
(20 minutes to clear for
helicopter)

Arroyo Grande Community
Hospital and Medical
Center

00152 8VI=

Adgress

358 Santa Rosa
San Luis Obispo

135 South Halcyoen Rd.

Arroyo Grande

2315 Bayview Heights
Los Osas -

510 Bonita
Morro BSay

1911 Johnson Avenue
San Luis Obispo

1010 Murray Avenue
San Luis Obispo

345 South Halcyon Rd
Arroyc Grande

I

Ehone
543-2626

§43-7911

489-4241

543-7911

528-1414

§43-7911

772-2626

843-5383

543-6550

489-4261

i

Remarks

Rad{iation Exposure
Patients

Radiation Exposure
Patients-cxtern
Defib. Egquip.

Extermal
Defibrillation
Equipped

External
Defibrillation
Equipment



Physicans

can Luis Medical Clinic 1235 Qsos Street
. San Luis Obispo r

Richard E. Fleming 1235 Osos Street
San Luis Obispo

T. A. Beresky 100 Casa Street
San Luis Obispo

Physicians' Exchange

543-5600

543-5600

§43-6121

772-2727

Industrial I[njury
Treatment

Eye

1. This list extracted from Standard Practice No. 251.1-1, Panel of
Physicians, Ambulances, and Hospitais, Coast valleys QOivision,

dated §/16/82.

2. See also EP GR-1 "Offsite Supoport and Assistance” for Air

Ambulance and Medical Support.

pcoisz  9vI



sP 251.1-1
Page 2

Issued: 6/16/82

TOWN
TECEPHONE SERVICE

ARROYQ GRANCE
Physicians's Exchange

Five Cities Ambulance
Service

CENT-AL DISPATCH

A.G. Community Hospital
and Medical Center
ATASCADERO

Ooctors

North County Medical
Services (Emergency
Medical Technician)
CENTRAL DISPATCH

Twin Cities Community
Hospital

BAYWOOD PARK - LOS 0SOS

South Bay Fire/Ambulance

CENTRAL DISPATCH
[

PACIFIC GAS AND ELECTRIC COMPANY
SAFETY, HEALTH, AND CLAIMS DEPARTMENT

COAST VALLEYS DIVISION

135 South Halcyon Road

345 South Halcyon Road

See PASQ ROBLES
3886 €1 Camino Real

1500 Las Tablas,
Templeton

2315 Bayview Heights

Industrial [njury Treatment
Preemployment Physical Examinations

Helicopter Landing Facility Available

£ é

EYE - Eye Injuries

B - Paramedic Services
“0EF" -

. - Willing ta FI

e -

ocoisz  1ovI

Radiation Exposure Incidents

(808)772-2727
(805)489-4241

(805)543-7911
(305)489-4261

(805)466-1011
(805)543-7911

(805)434-2813

(805)528-1414
(805)543-7911

Hospital Equipped with External Defibrillators

T

PANEL OF PHYSICIANS, AMBULANCES, AND HOSPITALS

Ambul.

Ambul.
Hosp. DEF

Amtul.

Ambul.

Hosp OEF

Ambul
Ambul



SP 251.1

Panel of Physicians, AmBulances and Hospitals

Coast Valleys Division
Ip

CAMBRIA

Cambria Ambulance
Service

CENTRAL DISPATCH
CARMEL (Area Code 408)
Red Cross Ambulance

Community Hospital of
the Manterey Peninsula

ADDRESS

1460 Main Street

e —

S

Carme] Fire House,
6th & Delores Streets

Carme) & Pacific Graove
Highway

CARMEL VALLEY (Area Code 408)

(. Wintar Van Horn

Paulino E. Tocchet
CASTRQVILLE (Area Code 408
Donald M. Crosiar

Joseph L. Kirch

Bert Clair Eliason

HOLL ISTER (Area Code 408)

Nk Currie
Marein M, Bress

Stephens & Poletti
Ambulance

Haze! Hawkins Hospital
KING CITY (Area Code 408)
Duane F, Hyde

South County Ambulance

George L. Mee Memorial
Hospital

pcas2  1ivi

S

Village Medical Canter

10 De! Fino Place
) LY

_—

10348 Merrit Street
11272 Merrit Street
10349 Merrit Street

390 Seventh Street
931 Sunset Orive
328 Fourth Street

911 Sunset Orive

210 Cana’ 3treet

124 North Second Street
300 Canal Street

TELEPHONE

(805)927-4221

—

(805)543-7911

624-3838

§24-5311

659-2288
375-2878

653-2271

633-2421
§33-5206
§33-2421

637-9720
§37-5873

§37-7474

§37-5711

385-5471
(If no answer

call 385-5491)

185-4841
385-5491

Page 3
Issued: 6/16/82% .

SERVICE

—

Ambuy |

Ambu

Ampu

Hosp DEF

I-E

I e

Hosp OEF
[-€

Ambul
Hosp DEF
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sP 251.1 " Page 4
Pane! of Physicians, Ambulances and Hosp1tﬂs Issued: 6/16/82
Coast Valleys Division '

-

TOWN ADDRESS TELEPHONE SERVICE

LOMPOC (Area Code 80S)

Community Ambulance 410 Eass Locust 736-7547 Amoul
Service ' 736-8550
Lompoc Hospital District 508 East Hickory Avenue 736-1201 Hosp OEF

0S 0S0S (Area Code 80S5)

South Bay Fire Bayview Heiagnhts §28-1414 Ambul
" Department/Ampbulance
CENTRAL OISPATCH §43-7911

MONTEREY (Area Code 408)

W.A, Camazzo 464 Pacific Street 375-5192 [-E

nello P. Torri 1010 Cass Street 373-2453 1-E

Howard Prass 172 €1 Dorade 373-1551 [-E

John J. D'Attilio 880 Cass Street 373-0183 Eye

George S. Campion 1010 Cass Street 373-4124 Eye

_\, Physician’'s Exchange 373-339%

Peninsula Medics §61 Reawood Avenue 3944433 Ambul
Sand City

Eskaton Health Care §76 Hartnell Street 378-2621 Hosp DEF

Center (24-hour

Emergency Service)

Peninsula Community Carme! & Pacific Grove 624-5311 Hosp DEF
Highway, Carmel

MORRO 8AY (Area Code 808)

Bay Ambulance 510 Bonita 772-2626 Ambu

o

=9 pcoisza 12yl



P 251.1
Panel of Physicians, Ambulances and Hospitals
Coast Valleys Nivision

TOWN ADDRESS
PASQ ROBLES (Area Code 80S)
*Stanley J. Kirk 1305 Vine Street

Physicians' Exchange

Professional Ambulance 1035 Vine Street
Service

CENTRAL DISPATCH

Twin Cities Hospital 1500 Las Tablas Road
Templeton

SALINAS [(Area Code 408)

W.H. Lawler, Jr. 110 John Street

Hour'd C. Miles 5§35 Cast Romie Lane
Stanley G. Parker 535 East Romie Lane
George J. Hinn 505 East Romie Lane
Glenn H. Smith 230 3an Jose Street
£.0. Dong 53¢ Ezst Romie Lane
Physicians' Exchange =

A-1 Ambulance Service ; 24 East Market Street
Salinas vallay 450 East Romie Lane

Memorial Hospital
SAN LUIS 0BISPO (Area Code 80S)

*Ricnard £. Fleming 1235 Osos Street
T.A. Beresky 100 Casa Street
SLO Medical Clinic 1235 QOscs Street

Physicians' Exchange

San Luis Amoulance 385 Santa Rosa
Service

CENTRAL DISPATCH

French Hospital 1911 Jonnson Avenue

w*Sigrra Vista Hospital 1010 Murray Avenue
(20 MInutes to clear
for chopper)

oco1s2  13vl

TELEPHONE

238-0366
7724463

238-2545

543-7911
434-2813

424.7389
424-4848

422-5383
424-2022
424-4302
424-480%
424-7606
424-4848

422-2020
EMERGENCY 911

424-2251 .

543-48C0
543-6121
543-4800
772-2727
543-2626

543-7911
543-5383
543-6550

Pmil
Issued: 6/16/82

Amoul

Ambu
Hosp OEF

Hosp OEF

'\ J

Hosp OEF

[-€

Eye

Ambul RAD

Ambul
Hosp DEF RAD
Hosp DEF

\\“



s 251.1
Pane] of Physicians, Ambulances and Hosaita!s
Coast Valleys Division . . -

TOWN
SANTA BARBARA

ADCRESS

St. Francis Mospital 601 East Micheltorena

_——

o

SANTA WARIA

201 west Cock Street
217 East Fesler

1414-0 South Miiler SCt.
1414 South Miller St.

Jules Bertero
*Harry K. Lienke
*Oonald E. Reiner
0.0. Shepard

IAdustrial Medical Group of Santa Maria Valley

3130 Skyway Orive,
Suite 702
3130 Skyway Orive,
Suite 702

Or. Betty Suits Tibbs
Or. William J. Tibbs

Physicians' Exchange
311 Ambulance Service

Santa Maria Ambulance §02 East Cook Street

Service

9

Police Department Santa Maria

(For Emergency Only)
1400 East Church St.
505 East Plaza

Marian Hospital

valley Community
Hospital

SOLEDAD

Soledad Ambulance
Service

(County Emergency
Servicas)

Soledad

0c0152  lavl

TELERHONE

(805)962-7661
(805)966-1531

805)925-4614
805)925-3511
(805)925-0961
(805)922-3527

(805)922-8282
(805)922-8282

(305)925-2518
(805)922-0492
(805)925-9555

(805)925-2631

(805)922-5811
(805)925-0938

(408)678-2611
91l

Page 6
Issued: 6/16/82

[-E
[-E

Eye

1-€
1-€

Ampuyl
Ampuy |

Hosp OEF
Hosp

Ampul



'SP 251.1

Pane! of Physicians, Ambulances and Hospitals

Cocst v.11¢ys Division

TOWN

SOLVANG

F.A. Pedersen
W.B. Van valin

Physicians' Exchange

Coast Ambulance
Service

Santa Ynez Valley
Hospital

TEMPLETON

Pater S. Davis
Willard Qsibin

*Q.A, Greenman
CENTRAL DISPATCH
Twin Cities Hospital

WATSONVILLE

*E. 4., Eiskamp

P.K. Gilman

David €. Sushman
Oouglas A, Liddicoat
W. Webb Wilson

Physicians' Exchange

A-1 Watsonville
Ambulance

w»yatsonville Community
Hospital

pco1s2  1svl

ADDRESS

2030 viberg Road
2030 viberg Road

santa Maria
361 Alfsal Road

700 Alamo Pintado Rd.

1400 Las Tablas,
Suite 2

1400 Las Tablas
1400 Las Tablas

1500 Las Tablas.

850 Freedom Beoulevard
850 Freedom Boulevard
30 8rennan Street

274 Green Valley Road
272 Green Valley Road

1045A Freedom Boulevard

Green Valley Road at
Holohan Road

TELEPHONE

(805)688-5531
(805)688-5531

(805)925-2518

(805)688-8911
EMERGENCY 911

(805)688-6431

(805)434-1828
(805)434-1421
(805)434-1451
(805)543-7911
(805)434-2313

(408)724-2211
(408)728-2211
(408)724-2433

(408)724-1085 -

(408)722-2414
(408)724-7585
(808)724-2455

(408)724-4741

P“. ', ]
Issued: §/16/82

SERVICE

[-E 5
I-E

Ambul

Hosp OEF

[-E

-E

e

Ampbul
Hosp OEF

Hosp OEF
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1/83 : PACLF[C GAS AND ELECTRIC COMPAN , Page 1of2
- DEPARTMENT OF NUCLEAR PLANT QPERATIONS
DIABLO CANYON PQWER PLANT UNIT NCS. 1 ANO 2

_— Safety, Health and Claims Perscnnel to be 1
Contacted for Rezorting of Injuries at Diablo Canycn

EMPLOYEE [NJURIES

In all cases o. serfous employes injuries (for example, injuries involving
hospitalization, electric contact, hernia, amputaticn, fractures, or
fnjuries expgected to result in losb time from work beyand the day of injury’
or death, which accur while an the job, report should be made as follaows:

Quring Working Hours:

T. 8. Honey g PGand‘ lcéall ]

(If Mr. Honay is not available, the person ans-e'tng the telephone will take
the message and nctify Mr, Honey or any other parties necessar/ in the
Sataty, Healih and Claims Degartment),

Any Qther Time:
Rezcrt %o one af the persgns on the chow'n, list, trying each in grder
until on2 is contactad:

1. T. B. Heney Pinaie ;
2. A. Themas San Francisco |
3. C. B, Powell San Francisco {
4, P. S. Benitzz San Rafial {
5. 1. &. Scott Qakland {
6. L. Lasagna , Albany [
7. C. W. Allen San Francisco i
8. B. L. Wade Larkspur ‘
9. ‘J. A, Glimre v I Danville
10. J. C. Yecke ' Lafayetts
11. W. A. Hutchisen San Carlos
12. M, C. Doilan Qakland |
13. M. ¥. Johnson Walnut Cresk
14. R, W. Hall Richemad
15. I. M. Crawford Hercules
16. R. 6. Schumakar E1 Grarada
17. R. 0. Pagg San Rafzs)
18. P. C. Bosticher Mcraza
19. H. W. Remclds Sunnyvale

Tl A

Sadler Belment o i g

s
\

Ifhis Tisting extracted from Safaty, Health, and Claims memo re-!-“n:
Personnel to de Contacted for Reperting of Aczidents, datad Q1/13/81,
PC2:i32 .8Vl

.....



Safaty, Health and Claims Perscanel to be
Contacted for Reperting of Injuries at Diablo Canyen

Page 2 of 2
Nen-Emoloyes Injuries
C. 0. Schreil, San Luis Cbispo, office) J}
office)
heme)
If he cannot be reached, contict one of the following in order af
preference:
Quring warking hours: |
1. John C. Echols 3
2. DOoug G. Keszler
3. Gearge G, Perry (collection only) ‘
ftar working hours on Monday throuch 8:00 a.m. on Fridav, excapt holidays:
- - ‘
1. John C. Echols Pleasant Hill
2. Douglas G. Kealer Concard
3. John C. Vocke Layfayette
4. QOonald A. Rushton San Matag
§. William H. Bingaman Novato
6. E. Anthgny Giudict San Carlas
7. J. Alec McCarquodale San Raman
8. Stanley W. Johnsan Fairfield
9, Genrgye 3. Perry Hayward
(collecticn anly)
10. 3ruca P, Sadler : Belment j)
k J |
After 5:00 p.m. on Fridays to 8:00 a.m. on Mondays and holidays: ®
Contac% the Investigator delegated to stay on call for all emergencies. He
may be reached through the Systam Oispatcher. [f he is not available, -the
Dispatcher #ill fallew the procadurss for “After Working Hours.®”
pcats2 vl M
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PACIFIC. GAS AND ELECTR1 ™ COMPANY
DEPARTMENT OF NUCLEAR PLAN' OPERATIONS
IDABLO CANYCN POWER PLANT UNIT5 NOS. 1 and 2

TITLE: EMERGENCY PROCEDURE NOTIFICATION INSTRUC, IONS

When

APPENDIX I

this emergency procedure has been implemented, and upon direction from

the Shift Foreman, proceed as follows:

'..

2.

*d.

Notify the Plant Manager, Plant Superintendent, Supervisor of Chemistry
and Radiation Protection or their designated altarmates.

Notify the Compensation Claims hepresentative. Deparsment of Safety
Health and Claims, per the attached list of perscnnal,

Designate this event a significant event if, in the opinion of the
Shift Foreman, the injury will require treatment cr cbservation which
will last longer than 48 hours, or in any case of a fatality. MNotify
the NRC Bethesda Uperation's Center within one hour, as a minimum,
using the red phone in the Control Room. Gather su‘ficient information
from all sources so that the phone call is meaningful. Refer to
Operating Procedure 0-4 “Operating Crder (One hcur report recuirements
to 'NRC)" for a suggested format for reporting., Notify the NRC that
your c?l1 is pursuant to 10 CFR Part 50.72 (Notification of Significant
Events).

In addition to the notification performed above, alse notify the
following if NRC is notified, Supervising Nuclear Generation Engineer
(Personnel and Environmental Safety) or his altermate in the Department
of Nuclear Plant Operation:

Mr. W. H. Fujimoto -
PGandE :
Plant Extension J
Home .

HQIEi If the above General Office personnel cannot be prompfiy
-

DCO1S2

eached, request the Systems Dispatcher to contact altermate personnel.

Svil
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o NUMEZR EP M-
122G =215 Pacific Gas and Electric Company :

KREVISIONT7
DESARTMENT OF NUCLEAR PLANT OFS3ATIONS DATE 12/15/82
DIA3LO CANYON PO'VER PLANT UNIT NOS) 1 AND 2 PAGE ] OF 3

EMERGENCY PROCEDURE
Tiiie. NONEMPLOYEE INJURY OR ILLNESS (THIRD PARTY)

APPROVED: __ O’e (f 72‘2‘%”‘\ : ’r/Z‘S/f_'S

TPLANT MANAGE N,/' DATE

SCOPE

This proce"ura describes ths actions which are to be takan in the
event of an injury or illness invelving a nore*plcg 2 which is
incurred in connection with Company operations either cn or in the
- vicinity of the plant site,

APPLICASILITY : !

This procedure is to be followed for incidents involving non-enployess
who are on or near the site at the request of the Nucliear Plant

Coerations Cecartment (such as a Xerox serviceman). In the event of
an incident inveiving other non-emoloyees at or near the site (such as
a construction warker), perform only the astarisked (*) steps in this
procadure,

IMMEDIATE ACTICNS

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

*1. Render all necessary first aid.

*2. Notify the control room (Shift Foreman) as soon as practical.
SUBSEQUENT ACTIONS

The Shift Fcreman shall direct all subsecusnt actions until relieved
by the Long Term Site Emergency Coordinator (if the situation warrants
it). Such acticns should fnclude the follewing:

*1. Sound emergency signal, code override, or other g=ne'a1 warning
signal to clear the area 1f the situation warrants it.

*2. Dispatch additiongl first aid personnel_such as the project
construction EMT [(Ext. ‘5. to the scene of the
injury or illness if required. Personnel who have not been
instructed to provide assfstance at the scene should remain on

their jobs ard stay clear of the affected area.
3 Y ¥




DIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 ~wz;e:";i’ M-2

TITLE. NONEMPLOYEE INJURY OR ILLNESS (THIRD PARTY)

REW!
DATE 12/15/82
PAGE 2 OF 3

3.

by ¥

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.

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

Perform the notifications required by Appendix Z.

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

POLICIES TO BE FOLLOWED WHEN REQUESTING OUTSIDE ASSISTANCE

1f a third party requires medical care, the following policies should
be followed by Company personnel wha secure assistance. :

8

If the injured or 111 individual is in a condition where he can
speak for himself, call the physician which he requests. If an
ambulance is required, call the ambulance which he requests.

If the injured or 111 individual cannot speak for himself, but
friends, relatives, or his employer are present, leave the matter
of his care to them.

If an injured or 111 individual cannot speak for himself, and
friends, relatives, or employer, or pudlic officfals are not
present or will not take change, call a local ambulance service
and have the injured or i11 person sent to the San Luis Obispo
General Hospital for treatment.

whenever a physician or an ambulance is called, 1t 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 111 person or for his benefit, or until
family, friends, employer, or public officials can take charge.

An injured or 111 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 deterforation of the injured person's condition.

DCOA10  2VII
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i EP M-2

DIABLO CANYON POWER PLANT UNIT NOK(S) 1 AND 2 M,
REVISION

oaTe  12/15/82

PAGE 3 oF 3

TITLE:  NONEMPLOYES INJURY OR ILLNESS (THIRD PARTY)

POLICIES TO BE FOLLOWED IN THE EVENT OF RADIOACTIVE CONTAMINATION

If the injured or 111 individual 1s significantly contaminated with
radiocactive 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 (Radiclogically
related) and/or Overexposure).

REFERENCES

1. PGandE Standard Practice 250. «
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 Automobile Accident."
3. Appendix Z, Emergency Procedure Notification Instructions

CCOA10  3VII




REPORT OF MISCELLANEOUS ACCIDENT
—tQmwamp EONTTO
| CONFIDENTIAL

FOR USE BY COMPANY ATTORNEYS ONLY

Y ‘ -

| l‘é?c"c:oem |

s R
DATE COMPANY
2. 2 Nccioent - 3. TIME wouns | & PATE CNnan

5. INCIDENT BEING REPORTED: Q CAR-POLE QO TRIP-FALL O FIRE G ELECTRIC CONTACT
O EXPLOSION O MOTOR BURNOUT O STORM QDIG-IN Q OTHER

REFPORT: it necessary. 56 W-erse 50 of T fOFM (O §7DIINSIONY SKEICH Of AOAIDONS! INTONMEBON.
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. AND § - eakn e s

SOMMARD AEPORT TD

e

For Use by Com
REPORT OF AUTSMOBILE ACCIDENT

() oTHen omiveR
Name
Accres
[ Soeen, Loy, Smeei
- B Cfmen ACCIDENT REPORT NUMBER
Burth Lic. No.. State Adpha | Yeer Seq. Number |Div. Use
Insurance Company. .
() OTHER VENICLE QR PROPERTY OWNER
Name
Agdress Phone No.
Vehicle: Make Tvoe. Year. Lic. No. Color.
@ NAME ADDRESS PHONE No. mesmann | wTwass | % VaTAL
PASSENGERS | . -y b4 -
M OTHER |2 ] o a
VEWICLES. |3 3 | @ =
WITNESSES. |, o 1 a g
OR INJURED - -
PERSONS S (] S (]
8. (=) Q Q
y NAME ADORESS " PMONE No. ves a0 6-"1’:7:&
@ 1. g Q Q
PASSENGERS - -
N COMPANY | s el e
VEHICLE 3 .| ©
4 S g a
OATE:’ o T W " e
‘O.Follgc%‘gg‘? e T T NGt e Of gy GRE 1O | - ICary o Camney. S
O Other vehicie was C swopped T mowing. - - on T an = MPH
§ Company vehicie was = stopped = moving on at MPH
Cwertren - Sonms
DESCRIFTION T
OF ACCIDENT
Compiets
detants
of how
" .- . mory )
sccurred Describe weather. road and light conditions.

Number of sast Deits in Company venicie

Number of sset Beits in use 3t tme of sccident

Ciry Potics T None O Other

DESCRIBE DAMAGE TO: nown imete:
Other Venicie(s) or Property —— G Onoer | $800
@ COver $500
veweLs $ C Over $1000
m’(m DESCRIBE DAMAGE TO: [ Company Venicle (=) Lasse/Rental Venizie [ Pemsonal Vehicie Cost if known or estimate:
DAMAGE : Q Under $1000
O Owver $1000
Jiers proror awer ot wcoen: wene sng demege’ _ Tla ____LINo : s o
@ Company Driver Home Acdres Company PRhone NO e e
m' Age ____ Occupstion Reporting to Locsl Offics at
& Cai. Driver's Lic. No. Clams Exprration Dats
|"m Divison or G.O. Depz. District Department
Venicle No Lic. No. Lic. No. Tvoe Yoar (ol L —
Oriver’s Signature.
* t thae - 19 w__‘. . Compeny Phane No. e
e o ~wport e Neo
ACCOUNT Ne 08 '~ RESS AT TimE 08 we SBUED TO COVER LE-S N

LOCATION OR (TEM No |

~80G
OF ACCIOENT G W WO DAy | WO . m oM




comm:cation and this repor prepared the same day. Answer esch queston fully. When blank spaces are not sufficent for full
SIBTEMeNts, answer Sach oN SENArste Sheets and aTrach hereto.
PREPARE A SKETCH OF ACCIDENT BELOW: Sketch should show:

1) POSITION OF VEMICLES. BUILDINGS, STRUCTURES, ETC.

2) STREET NAMES, DIRECTIONS OF TRAVEL, STOP OR WARNING SIGNS, ETC.

3) LANE WIDTHS, SKID MARKS, POINT OF IMPACT, INCLUDING MEASUREMENTS AS APPROPRIATE!
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Page 1 of 1

PACIFIC GAS AND ELECTRIC COMPANY
DEPARTMENT OF NUCLEAR PLANT OPERATIONS .
- DIABLO CANYON POWER PLANT UNIT NOS. 1 and 2

TITLE: EMERGENCY PROCEDURE NOTIFICATION INSTRUCTIONS N

<
APPENDIX 2

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

*a,

.c.

.dl

OCCALD "

Notify the Plant Manager, Plant Superintendant, Supervisor of Chemistry
and Radiation Protection or their designated alternates.

Contact the Division Field Claims Investigator:

Mr. C. 0. Schﬁsil

of >
ffice
Home L _J

If the Field Claims Investigatar cannot be ..omptly reached (at office,
home, or on mobile division radio), the General Office Department of
Safety, Health, and Claims shall be immediately notified in his place.
A list of appropriate personnet- is attached to Emergency Procedure M-l
or notification of appropriate personnel will be handled by the System
Dispatcher if regquested.

Designate this event a significant event if, in the opinion of the
shift forman, the injury will require trea‘ment or cbservation 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 phore in the Control Rocm. Gather sufficient information
from all sources so that the phone call is meaningful. Refer to
Operating Procedure 0-4 “Operating Order (One Hour Reporting
Requirements to NRC)" for a suggested format for reporting. Notify
the NRC that your call is pursuant to 10 CFR Part 50.72 (Notificatfen
of Significant Event:),

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 Qperation:

Mr. W. H. Fujimoto
PGandE I’
Plant Ext
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EMERGENCY PROCEDURE
. ACTIVATION AND OPERATION OF THE OPERATIONS AND
" OPERATIONAL SUPPORT CENTERS

APPROVED: ?5352..‘::; :;,‘b Z 8/

TITLE

SCOPE

This procedure 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 immediately available for
emergency support to the ncrmal shift personnel. Fersonnel designated to
'1) report to the assembly area are identified in Emergency Procedure G-4
“Personnel Accountability znd Assembly”.

In addition an Operational Support Center is designated in the Security
Building Tunchroom. This area {s 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. [t has access to the
portable emergency kits stored nearby. Both these areas are equipped with
extersions of a dedicated telephone tie 1ine to the Control Room and
Technical Support Center and alsc 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 {s 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”.

</
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TIMLE: ACTIVATION AND OPERATION OF THE OPERATIONS AND
OPERATIONAL SUPPORT CENTERS

IMMEDIATE AETIONS - NORMAL HOURS

1. When the site emergency signal is sounded, all personnel not engaged
in critical operations or emergency recovery actions will report to
their assigned assembly Tocations in accordance with Emergency
Procedure G-4 “Personnel Accountability and Assembly." Upon
completion of personnel accountability, personnel required for
immediate emergency response may be dispatched from the Operations
Support Center (Access Control/Cold Machine Shop Area). Assembly area
supervisors will be called to supplement these response personnal as
required. |

IMMEDIATE ACTIONS - OFF 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.

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.

4. The Security Shift Supervisor will hold the key to the 0SC 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 Radfation 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
the durstion the emergency organization is in effect. These duties
are described in Emergency Procedure G-2.

3. The TSC (or control room 1f the TSC is not yet manned) will be kept
informed of the arrival of personnel at the Operational Support Center
by the Operational Support Centar Supervisor and he will also notify
the TSC of the dispatch and destination of personnel.

0 2
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TITLE: ACTIVATION AND OPERATION OF THE OPERATIONS AND
OPERATIONAL SUPPORT CENTERS

4, Personnel called in to the plant for emergency response will inftially
report to the Operational Support Center (Security ouflding Lunchroom)
and will remain there until assigned to an inplant location.

5. The attached Operational Support Center Log or similar 169 will be
maintained by the Operational Support Center Supervisor.

ATTACHMENT
Form 69-9639 Operational Support Center Log
SUPPORTING PROCEDURES

EP G-1 Accident Ciassification and Emergency Plan Activation
EP G-2 Establishment of the Onsite Emergency Organization
EP G-4 Personnel Accourtability ana Assembly

pcocz2s 3
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DEPARTMENT OF NUCLEAR PLANT CPERATIONS
DIABLO CANYON POWER PLANT

QOPERATIONAL SUPPORT CENTZR LOG i
JATE
31SPATCHED
TIME T0 TIME
£RRIVED NAME ORGANIZATION LOCATION  DISPATCHED
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::::;"5{7557" PROCEDURE ON-THE-SPOT CHANGE
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mwe __Activation and Operation of the E.0.F,
Type of Charge: ﬁm«m» ﬁW(m; Espiration Date
Requestng Devarmen ___18chnical Assistant Ongnasor __J. P. Franks

Proposed Chenge: (Mmmmmummvam mbi
(Does 1t constitute an unreviewed safety/envirormental question? [T YES X w0)

Add new paragraph, 6, to Subsequent Actions, page 2, to read:

6. When manned, status updates to San Luis Obispo County
will be provided by the E.0.F. Changes in emergency
classification or information on the estimated potential
for time of or extent of a release will be immediately
provided to offsite organizations as authorized.

ORIGINATOR

Messen for Change: T0 clear a FEMA significant item from the October 20, 1982
Emergency Plan exercise.

waﬁé‘: JA—LZ‘/Z

mm-wmu—-»

[mmediate distribution to the Cuml lo- and affected work areas required? (] YES &R w0 IM“H Ofstridbution By:
Distributed To: [ Control Room

§g o-uhwmuymcwm_d/7@3
§§ mm—nmwnmmum.ﬁé&/ﬂ? Date atove “pius 14 days
PSAC recommenas cpprovel || Yes [ Mo - —
¥§ ooy irene (0] - 0C10] R YA O
Fotow-u0 To Aessciad On-the-Spot Change(_]  Addiionel rormason [
Acthon Taxerv Remarcs:
§k
¥ .
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DIABLO CANYON POWER PLANT UNIT NO(S) | AND 2 PAGE | OF 48

EMERGENCY PROCEDURE
TmE: EMERGENCY OFFSITE DOSE CALCULATIONS

ROSIOMRD - I by o T //24/e

PLANT MANAGER g

SCOPE

This procedure provides methods for estimating offiite dose rates and
integrated doses to the whole body and thvroid in the event of a release
of airborne radicactive 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 conversicn 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 recommendation
of appropriate protective actions for the general public to responsible
offsite authorities (see EP RB-10).

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

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

Section 2 - Dose Ca1cu1at{ons using Dispersion Factor Overlays.

Section 3 - Formulas for Determination of Dose and Contamination Ixtent.
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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EMERGENCY ASSESSMENT AND RESPONSE SYSTEM (EARS)

1 General

EARS provides near real-time calculations of offsite dUse rates and doses,
projected offsite dose rates and integrated doses, plume tracking, and
advance dose projections, as well as the recording and visualization of
offsite survey data. The calculational output from EARS is communicated
to both onsite and offsite graphics terminals.

The primary program, EARAUT, operates onm 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; ougput information is transmitted to all other terminals in
a fixed data string containing information about the accident, instrument
r readings, calculated dose results, and messages. .

In the event of loss of the TSC HP-1000, and all digital communications, a
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 employed by EARS is a segmented, ground
level release mode Gaussian Plume Model, which accommodates changes in
wind direction, windspeed, and meteorological conditions over the period
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 comstant for the area traversed by the
plume during that segment of time. At the beginning of the next time
period, changes in weather conditions are accommodated and a shift in wind
direction, wind speed, and atmospheric stability, as appropriate to site
conditions, are allowed. Each pluw: segment (that portiom of the total
plume 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 FACTOR OVERLAYS

A e ————————————————————————————————————————

| Release Rates

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

\ 1
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2. Meteorological Conditions .

The purpose of this section of the procedure is to characterize the
veather conditioms which will influence the dispersiom of the airborme
release. R

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

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

2) WS (MPS) - windspeed 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/metar from upper level to lower
level.

NOTE: If the meteorological cowputer is down, go to Section 4 of this
procedure for instructions on alternate methods to obtain
seteorological data. =P
b. Stabilicy classification - multiply the value "DELT" by 100 and enter
on line four of Sectiom 2 on the worksheet enter Table | to determine
the atmospheric stability classification. Enter the resultant
stabilicy clase (A-G) on line five of Sectiom 2. Table 1 also shows
alternate methods for determining the stability classificacion.

3. Atmospheric Dispersion Estimaces
a. General Procedure

Utilizing the wind direction and stabilicy determined above, an
atmospheric dispersion factor (X/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 sctability class, A-G,
determined on line 5 of Sectiom 2).

2) Situate the overlay upon the base map, placing the asterisk (%)
from the overlay, which corresponds to the release point, upon the
dot marking the DCPP site ou the base map. Rotate the overlay
such that the isopleth centerline is oriented in the direction of
the compass heading that was on line 1 of Sectiom 2. Compass
headings are provided for a full 360° azimuth about the site.
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TITLE

. Data from the meteorological computer indicate the direction

from which the wind is blowing. The compass headings om the base map
are oriented such that direct use of the reported wind direction will
align the overlays in the direction of plume ttﬂ‘l:_ No manipulation

of wind direction heading is required.

3 4/3) values on the overlay are shown as isopleth lines printed
directly upon the overlay. Each isopleth line is labeled with a
capital lettar to indicate its relative scrength. The numerical
value corresponding to the letter is shown in the lower right
corner of the overlay. Plume 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 cormer of the overlay,
directly to the left 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 Receptor Locations -

1) Once tne disversion overlay is placed upon the base map, it is
clear which receptor locations may be in the path of the
dispersing plume. In Section 3 of the worksheet, several
lines are provided to list key receptor locations in the path
of the plume.

2) Estimate the (x u/Q) (m 2) for each of the selected locations and
encer the value in Sectiom 3. It may be necessary to interpolate
between isopleths.

3) Divide the (x u/Q) value determined for each key receptor location
by the 10 mecer windspeed entered on line 2 of Sectiom 1l .of this
worksheet. The quotient is the (X/Q) value (sec/m®) for the
location. Enter this value in che next blank line, adjacent to
the (x u/Q values.

4, Air Concentration Values

The release rates for key isotopes or mixtures are sumarized in Sectiom 1
of the worksheet. These values, Q, are in unics of Ci/sec. Q, when
multiplied by the value of (X/Q) for the key receptor locations, yields an
estimate of the air concentration (X) of key isotopes or mixtures at each
key location in units of Ci/m’ for noble gases and I-131 om the lines
provided in Sectiom 3.

J
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§. Transit Time Calculatiom

a. Estimate the downwind distance tO the receptor locations using a tape
measure and a scale of | mile = 3/4 inch on the base map. Enter the
estimated di-tance to the receptor location on Sectiom 3 of the
vorkshect.

b. Calculate transit time using the following equation:

Distance (miles) x 1609 (meters/miles
Transit time (hours) = G e o i (metars/sec) x 3600 (sec/hour)

NOTE: Tramsit time estimations for locations that are not directly
upor. plume centerline will be underestimates of the plume travel time
to the receptor location. The magnitude of this effect is not great,
and adds a degree cf conservatiom to calculations.

6. Dose and Dose Rate Calculaticas

a. Whole Body Gamma

. 1) Whole Body Gamma Dose Rates

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
poirt of release to the arrival at the key recesptor locatioms.

(1) "Effective age" for a fuel release - Enter the time
(hours) from reactor shutdown until the omset of release
multiplied by the transit time {nto worksheet Section &,
as the "effective age” of the mixture at the tize of
release. .

(2) "gffective age" for a nonfuel release - An estimate of
neffective age” of the relessed mixture for various
accident scenarios is listed in Table 2. If Table 2 -
values are nct spplicable, assume that the onset of
release is imminent, and utilize the time elapsed from
reactor shutdown to the time of the calculation as the 1
"effective age” of the mixture or use the actual
"effective age.” Enter value in Sectiom 4. Do not
multiply by transit time.

b) Estimate the average gauma decay enargy (E) (Mev) released
per disintegration of the mixture. Use Fifure 1, vhich shows
the average gamma decay energy for DCPP airborme releases as a
function of the "effective age” of the mixture.

e ]
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¢) Enter the air concentration, (X), of noble gases at the key
receptor locations from Sectiom 3 onto worksheet Sectiom 4.
The Whole Body gamma dose rate at the various raceptor
locations is estimated as follows:

DRNG,L - 9.0 x 10° - E ey
vhere,
DR = the gamma dose rate at receptor locatiom L

NGY  (mR/hr).

E = average gamma decay emergy (Mev/
Y  disintegration) for the isotopic mixture
in the cloud.

X g o the air concentration of noble gases
g (Ci/m® or uCi/cec) at receptor locatiom L.

90 x 105 = Conversion factor to determine dose rate
from air concentration and average decay

energy.

mR-disintegrations-cc
Mev-uCi-hr

or

mR-disintegrations-m’
Mev-Ci-hr

The values to use for E_ and xﬁ are presently shown on
the worksheet. Substitdte the 'ba.lu.s'for the various

receptor locations to determine the estimated Whole Body
gamma dose rate at each location; enter the result on the
vorksheet. i

2) Wwhole Body Integrated Gamma Doses
a) Based upon knowledge of the nature of the release or

situstion, estimate the projected duration of release or
exposure and enter this value (hours) on the worksheet,

Sectiom 4.
b) Integrated Whole Body gamma dcse of individuals at the
receptor locations is the product of Whole 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 worksheet Sectiom 4.

R nsiimmiresiiimieim i e
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b. Inhalation Thyreid
1) Ishalation Thyroid Dose Rates
a) Obtain the receptor locations and "effectiVe age" at reception
. for these locations as determined in Section 4 of the
r ’ worksheet and reenter these values in Sectiom 5.
b) Adult inhalation thyroid dose rates
(1) Adult I-131 inhalation thyroid dose rates - the adult

1-131 inhalation thyroid dose rate* (no correction applied
for transit decay) may be found as fcllows:

- 6 i
OR 1-131,1L (1.85 x 10°) (xI-IJI,L) '
wvhere,

o= t-131,1 * She adult I-131 thyroid dose rate
' (rem/hr) at receptor locaticm L.
X I-131.L e the I-131 air comcentration .
g (Ci/m® or uCi/cc) at receptor
locacion L.

(1.85x 10%) = Dose comversion factor* for I-131
inhalation by an adult at a "working"
breathing rate, vhen the thyroid is
the organ of interest (Rem-a’/hr-Ci).

(2) The ratio of total inhalatiom thyroid dose from all
radioiodines to inhalatiom thyroid dose from I-131 is a
function of the "effective age” of the mixture at the :
receptor location, and may be determined using Figure 2.
Determine this ratio at the various receptor locatioms,
enter on the worksheet, Section 5, and multiply by the
adult I-131 {nhalation thyroid dose rates to obtain the
total radioiodine thyroid dose rates at each receptor
location.

¢) To determine the total radioiodine inhalation thyroid dose
rate for a child, simply double** the total for the adult;
entar the result on the worksheet, Sectionm 5.

*Based omw NRC Regulatory Guide 1.109, Rev. 1, Oct. 1977 and NUREG-0172, "Age
Specific Dose Commitment Factors for a One Year Chromic Intake," Hoenes and
Soldat,"Nov. 1977.

**Ugsh-1400, Appendix VI, USNRC, October, 197S.




2) Integrated Thyroid Inhalation Doses

The integrated thyroid inhalation doses for both adults and
children may be determined by multiplying the adult and child
thyroid inhalation dose rates at the receptor litations (from
worksheet fection 3 or Sectiom 4) by the projected duration of
the release or exposure. Enter the results on the worksheet
Section 5.

FORMULAS FOR DETERMINATION OF DOSE AND CONTAMINATION EXTENT

8 Interprecation of Extermal 8/y Dose Rate Measurements
a. Whole Body Dose from Dose Rate Measurements

where: -
D = gamma dose (mr or r)
(nn)Y = gamma dose rate (mr/hr or r/hr)
A:m = exposure time (hr)

5. Relationshin Between Airborne Activity Conceantration and Camma Dose
Race

If the activity concentratiom in 1 plume is known, it is possible to
predict the 8 and v dose rates which vill exist. Couversely, if the
dose rates are known, it is possible to back-calculate the activity
concentration in the plume, and also the release rate.

1) Basic Formula Involving Gamma Dose Rates and Doses and Airborme

the isotopic mixture in the cloud, Figure !

If whole body y dose rate is known, whole body vy dose is simply r
determined from:
DY - (DR)Y x “lxp (1)

Concentrations
(oR) ;= 0.9 x 10° = E xx (2)
D, =0.9x10fx E xoe, X 3 F
vhere:
(m)v.l. = gamma dose rate at location L (mr/hr)
t)Y 53 total gamma dose at location L (mr)
Ev * average decay energy (mev/disintegrationm) for

“
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X, ® airborme concentration at location L (Ci/m? or
uCi/ee)

A:q. = duration of exposure to plume (hours)

(xL) (At ) = integrated exposure to plume at locatiom

exp
L (Ci-hr/m?) or (uCi-hr/ce)

Equations (2) and (3) can be used for any mixture of
gazma-emitting isotopes. It is based upon the "semi-infinite"
cloud model, which means that the exposure comes from a cloud of
infinite dimensions above the ground, but there is no exposure
coming from below ground. In practice this gives reascnable
results for any large cloud, but will overestimate the dose rate
when the airborme activity is limited to a small space, such as a
small room.

Basic Formula Involving Gamma Dose Rates, and Dose and Curie
Release

- € x E b
CDR)Y.L 0.9x10° x EY Q= X/QL %)
‘ — -
5 L_O.MO !YZQIX/O_L ()
v 3600
where:

Q = total release rate (Ci/sec)
Q = total curie release (ci)
(’/é)h e downwind dilution factor at location L (sec/m?)
(m)Y g ® dose rate (mr/hr)
DY.L = dose (mr)
Determination of Average Decay Energy
In order to use eguations (2) through (5), the average decay
energy must be known. There are two ways of obtaining this
information.
(a) Case 1 - Isotopic Compositiom is Known
when the isotopic composition of the mixture is known, the

average decay energy is obtained by calculating the weightad
_average decay energy for each isotope. That is:
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!v - t1 fi !1.1 (6)
wvhere:

-

E = gamma decay energy for isotope i (mev/dis) from

T4 Table 3

fi = fraction of isotope i in mixture, i.e.,

(uCi)i/ (uCi) cotal

EXAMPLE: A release containing 0.1 Ci/sec of Xe-133 and
0.02 Ci/sec of Kr-85 takes place. What is EY?

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

0.1 , i e
f143 " 517 " 833 fgg " g1z - 1O

Using T data from Table 3
T, - 0.839 (0.045) + (0.167) (0.002)
= 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 mixture. Figure 1 shows E versus "effective age”
of the mixture. Y i

The composition of the mixture depends upon its "effective
age" where an "effective age" of 0 hours refers to the mixture
which is coutained 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., ome which
{s richer in long~lived Xe-133 and Kr-35.

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

: What is the "effective age” and E , 10 hours after a
fuel handling accident in containment vhichvrduul gap
activicy?

From Table 2, the "initial effective age" is 20 hours, so the
"effective age" is 30 hours. From Figure 1, !Y = 0.09 Mev.

”
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c. Use of Exterual Dose Rate Measurements to Predict Airborme I-131
Concentration

1) Basic Expression &
Figure 4, "Estimated Thyroid Inhalation Dose as & Function of Gamma
Dose Rate and Period of Exposure,” shows the relationship between
external gamma 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 Postulated
Accidents,” gives the iodine/noble gas ratios for a variety of
postulated releases. Find the ratic which is most appropriate for
the axisting accident.

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

d. Correlation Jetween Gamma Dose Rate and Ground Depositicm
If chere is known ground deposition of iodine and/or particulace, it
is possible to estimate tha gamma dose rate at a height of 3'.

Similarly, given the gamma dose rate at 3', it is possible to estimate
the ground depositionm.’

The basic expression is as follows:

@+ K xR . : M

GD = ground depositiom (uCi/m?)
(lm)Y 3+ * gamma dose rate at alevatiom 3' above ground (mr/hr)

‘i = conversion factor for isotope i from Table 5
(uCi/m?) / (me /hx)

In additiov, Column 1 of Table &, "Dose Conversion Factors for lodine
and Particulate Isotopes,” indicates the external dose, in rem
produced by an initial depositiom of 1 Ci/m® during the first day and
first wveek.

1A more accurate vay tc make this later determination, however, is to use
ground survey results from a GM, as discussed in 2.b. below.




DIABLO CANYON POWER PLANT UNIT NO(S)
EMERGENCY OFFSITE DOSE CALCULATIONS

TITLE

Most 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 dose 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 imhaltion. For the first week or so,
the major comtributors are iodines 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 equarioms (l11) and (12) in Sectiom 3.

- 5 Interpretation of 8 - vy Count Rate Measurements

8 - vy 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. i

a. Use of Count Rate Measurements to Determine Dose Rate and Airborme
Activity

Count rate measurements with a GM can be used to make very rough
estimates of dose rate and/or airborme activity comcentration if no
other instrument i{s available. The expressions involved are:

(mr/hr) = cb(a)“: (8) J
(uCi/ce) = ¢5(CR)°“ 9
where:

c4 = probe efficiency factor from Table 7
€5 = probe efficiency factor from Table 9
R ¢ ® Dt count race (shield off), (cpm)
b. Determination of Ground Deposition
One of the standard measurements made by envirommental monitoring
tesms is to make a survey 2" above the ground using a GM probe.
Ground deposition is then calculated using the expression:

GD = ¢; x CR (10)

net, 2"
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GD = ground deposition (uCi/m?)

CR

et 2 " Dt GM count rate 2" above ground (cpm)™

€ = probe efficiency factor from Table 9

In most cases, the teams will report the results directly in uCi/m?,
so there is no need to use equation (10).

. Relationship Between Airborme 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 determined 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 equatioms are:

(ucz-m-/:-J)I -5.6x10°%x (uc:./mz)I (11)
3 " =
(uCi-hr/em )”rt 5.6 x 10 <uc1/:-2)p.rt (12)

These equations do not apply 4if it is raining as the iodine and
particulates wash out of the plume at a much fastar rate.

4, Determinat of roid

For many accidents, thyroid dose is the limiting comsequence, either due
to short term inhalation dose or a longer term effect resulting from a
food chain pathway. This section discusses variocus methods of estimating

thyroid dose.

a. Determination of Thyroid Dose Due to Inhalation
If the airborme I-131 concentration or the gross iodine concentratiom
are known, and the duration of the exposure is known, the thyroid dose
is readily determined.
1) General Dose EZquations for Adults

The inhalation dose equations (for adults) from the various iodine
isotopes are given below (for exposure time < 8 hours).!

D4y ® (1.8x10€) (x131) (Atq) (13)

lgquation (13) uses an old dose relationship for I-131. Newer data indicates
the constant in equation (13) is closer to 1.5x105. However, the older value
has been retained for comservation.
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Dyap ® (2.5x10%) (x132) (at ) (14)

Dyyy ® (5x10%) (x133) (ae ) (15)

D,q, = (3.1x10%) (x134) (e ) T oae

D35 ® (1.5x10%) (x133) (se ) an
where

Di = thyroid dose from isotope { (rem) due to inhalation

x, ® concentration of isotope i (uCi/ece or Ci/m?)

A:“p e exposure (breaching) time (hr) k.
For exposure time > eight hours, the above relationships 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 given
I-131 concentration for a specified time is shown graphically in
Figure 5. The figure is based upon a standard male thyroid

(20 grams) and standard male breathing rate (10’cc/8 hours during
working hours and 2x107¢ce/24~hour day.

NOTE: 1If the I-131 concentration was calculated from the plant
Telease data using (x/Q), the maximum exposure time should not
exzeed the duration of the release. That is, if the release took
place over a onme-hour period, the exposure Cime of a person who
resides continuously at the location of interest is assumed to be
one hour. The exposure time may be less than one hour, however,
{f the person leaves the area. This upper limit on exposure time
does not apply when the concentration wvas determined from an
environmental measurement or extrapolated from a measurement made
at another offsite location. In this case, cthe maximm duration
of the plume must be estimated based upon the circumstances at the

time.
Inhalation Dose to Caildren

Figure 5 is based upon the thyroid gland mass of a standard man
(20 grams). The thyroid gland of a child is smaller, and because
of this the iodine which is inhaled is more concentrated and the
dose received is larger. The dose from a given exposure is
approximately two times higher than that calculated for an adult.

./

.
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3) Iaterpretation of Gross Iodine Field Measurements

Field measurements of iodine yield gross iodine values. From this
data it is a relatively simple matter to obtaio thyroid dose. The
overall sequence of steps in making tlase calc ~ ns is as
follows: 1) determine the I-131 concentration .aich the person
is exposed, 2) determine the dose due to I-131 alone, and 3)
determine rhe total dose from all iodines.

a) How to Determine I-131 Concentration from Gross Iodine Data

(1) The compositior of the mixture depends upon its "effective
age," vhere an "effective age" of 0 hours refers to the
mixture which is contained in the fuel pellets at the
{nstant of shutdown. All accidents other thsn fuel melt
at the inscanc of shutdown would release an "older”
mixture, i.e., one which is richer in long-lived I-131l.
Table 2 gives the "initial effective age” for various
postulacted accidents.

: What is the "effective age” 10 hours after a
fuel handling accident in contaimment which releases gap
activity? From Table 2, the "initial effective age” is 20
hours, so "effective age" is 30 hours. i

(2) Determination of I-131 Concentration

Figure 7, "Ratio of I-131 Activity to Total Iodine
Activity versus 'Effective Age' of Mixture,” shows the
racio of I-131 activity to total iodine activity as a
funceion of "effective age.” The I-131 activity is
obtained by multiplying the gross iodine concentration by
this factor.

: Gross iodine comcentratiom is 6x10 uCi/cec, and
effective age is 30 hours. What is I-131 concentratiom?

From Figure 1; lellxm = 0.3
x131 = (0.3) (6x1077) 1.8x1077 uCi/ee
b) Determination of ‘l_tmt.d Dose Due to I-131
Ouce the I-13]1 concentratiom is ho;ln. the thyroid dose due to

this isotope is determined from equatiom (13) or Figure 5,
vhichever is most convenient.
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¢) Determination of Thyroid Dose from All Iodines

Once tha dose from I-131 is known, the dose from all iodines
can be determined from Figure 6§, "Thyroid Dose from I-131 for
Various Exposure Pacthway versus I-13" “round Deposition," if
the "effective age” of the mixture is =aown. If the
"effective age" wvas not determined above, determine it uow
from Table 2, "Initial Effective Age for Various Accidents,”
then wultiply the I-131 dose by the factor from Figure 6,

For a mixture which is 30 hours old, what is the
total thyroid dose if the dose due to I-131 alome is 1.1 rem?

from Figure 6, D../D = 1.4, 30 Do = (1.1) (1.4) =
1.54 rem. i ‘

Determinaczion of Thyroid Dose From Food Chains

Both iodine and parviculate settle out of a plume and result in ground
contaminatica. From here thev enter the various food chains when
either animals or humans eat contaminated foodstuffs. This results in
irradiation of all organs, but the thyroid dose from iodine is usually
limiting. In this section we will discuss the estimaction of thyraid
dose from iodine via cthe various food chains.

1) Grass~Cow Milk-Human Chain

The limiting case (i.e., the highest dose for a given ground
deposition) is thyroid exposure via the grass-cow-milk-thyroid
chain. Figure 6 shows a graph of thyroid dose versus ground
deposirion of I-131 and shows the dose which would be received if
wilk vere drank exclusively from cows which grazed on the
contaminated land.

The line labeled "dose from milk" om 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
from this source is exclusively consumed. Once the deposicion has
occurred, the iodine concentration in the milk begins to slowly
increase and peaks about two days later, decreasing gradua.ly to
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 between ground deposicion and peak
iodine concentration in milk is:

(uct/w?)I,pasture
(uc&.'litl!)t'“n - ‘ (1‘)

NOTE |: Figure 6 is drawn on the assumption that I-131 is the
contaminant. A ground survey will yield gross lodine
contamination rather than I-131 contamination. Although

_———
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"effective age" calculations can be performed in an analogous
mechod to the techuique discussed above, the increase in accuracy
{s seldom worth the effort. That is, it is recommended that the
gross iodine data be assuaed to be entirely I-131 for purposes of
these calculations.

NOTE i: Most of the activity om the ground will be either iodine
or Te=132. In the abhsence of specific isotopic data, assume it is
all icdine.

Feed=-Chicken-Egg-Human Chain

Consumption of eggs from chickens which feed on the contaminated
ground is another potential dose pathway shown in Figure 1ll.
Approximately 90 percent of this dose can be eliminated if the eggs
are banned within five days.

Vegetable - Human or Feed-Cow Chain

These chains are also shown om Figure 6. In the case of consumption
of contaminated vegetables. it is necessary to bam the foods within
one day to reduce the dose by 90 percent. Similarly, grazing cattle
receive a thyroid dose duz to consumption of contaminated feed, and it
{s necessary to remove the animals within ome day to reduce the dose
by 90 percent. Removing the animals within four days cuts the dose in
half. .

NOTE: There are no cffisial maximm limits om the thyroid dose a cow
can receive. However, most authorities recommend limiting the thyroid
dose to the cows to 25 rem if it is couvenient to do so.

. 15 Radiological Effects of Particulaces

Because the various perticulates vary so widely in their radiological and
metabolic characteristics, the exact interpretation of particulate results
requires that the isotopes be {dentified, and it is for this reason that
particulate filters should alvays be returned to the counting room if
practical. -

Table 6 provides information vhich can be utilized to assess the
raciological consequences of particulate releases.
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a. Total Dose Due to Ingestion Via Food Chain Pathways

Column 3 of Tahle 6, "Dose Conversion Factors for Iodine and
Particulate Isotopes,” gives the total rem received ! :o various organs
per curie of isotope ingested via food chain pl:tnny Only the six
{sotopes tabulated (Sr-89, Sr-90, I-131, I-133, Cs~-134, and Cs-137)
are ingested to any significant degree via food chain 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) Escimating Curies Ingested From Ground Deposition Data

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

Various pathways have been studies to determinad how much
radicactivity is typically ingested when the ground is
contaminated. This information is given in Columm 2 of
Table 6, for the grass-cow-milk~-human pathway as well as fov
. all other pathways such as direct eating of vegetables.

NOTE: This Table assumes ycu get all your food from the
contaminated area, and is therefore an upper limic.

EXAMPLE: 1I-131 is deposited om the ground to a level of
1 uCi/m?. What is the thyroid dose via the milk pathway
resulting from this depositiom?

From Table 6, Column 2, the I-131 ingested via the milk
pathway is 0.69 uCi.

From Table 6, Column 3, the resultiag thyroid dose due to an
adult from chis ingestion is 1.68 rem. An infant would
receive about seven times as much or =!2rem.

Note that for the milk pathway we could have used Tigure 6, to
predict a dose of = lS5rem for the same deposition. This
discrepancy comes from the fact that Figure 6 ahd Table 6 are
from different reference books and the assumptions behind them
are slightly different. However, this is a minor error for a
calculation of this nature.

lUse Column 3 for ingestion by means other than inhalation. Use Column 4 for
1n.cstion by inhalatiom. differences between the two tables result from
the “«ct that some of the -tcr:l.al inhaled is exhaled and not ingested.

Bt i v e . e e A A R e A A A T Al 5 el B
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2) Estimation of Curies Ingested From Vegetatiom or Foodstuff
Contaminaticn

If a particuiar foodstuff is surveyed and its contamination
level 1 (in wCi/gm, uCi/liter, etc.) is known. the total
activity ingested can be determined i1f the daily intake of the
foodstuff is known. The daily intake of various foodstuffs is
given in Table 10, "Typical Daily Dietary Intakes."

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

From Table 10 we find thact 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 uCi/year

Total Dose Due to Inhalatiom

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

® ("1) (BR) (ac__)) (19)

CL. inhalaed «xp

where:
Xy = airborne concentration (uCi/cc or Ci/m®)
3R = breathing rate (m’/hr)
« 0.83 @i/hr average for periods > 8 hours
= 1.25 m)/hr average for periods < 8 hours
48 oy © SEPOSUTS time (hr)

EXAMPLE: What is the thyroid dose resulting from breathing I-~131 ac
10 ® uCi/ec for 1 hour?

From equation (19):

- 8 =6
Ci' {nhaled (107%) (1.25) (1) *1.25=10

,‘\"\
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Prom Table 6, Colums 4:

rem =(1.25x10°8) (1.4x108) = 1.75

S s

Note that for I-131 we could have uhicvod‘cmntu.ﬁy the same result
using equaticn (13) or Figure 3.

6. Beta Dose Calculations

Although they are normally not of much interest, beta dose calculations
from airborme emitters are dome in a completely analogous fashion to gamma
dose calculations. The beta dose rate is given by:

- "6 £
DRB 0.8x10 !B ¥ (20)
where:

DRB = beta dose rate (mrem/hr)

Es = gverage 8 decay energy (Mev/disintegration) from Table 3
"Average Gamma and Beta Energy per Disintegration”

x = airborme concentration (uCi/cc or Ci/m?)

METEOROLOGICAL SYSTEM

This section explains m1 detail the use of the information provided by the
meteorological computer.” Also, it explains how "o obtain this informatiom if
the metecrological tower or computer is inoperable.

1f the release rate of radionuclides from the plant is known, it is possible to
estimate the ground level airborme activity concentration at any dowawind
location of interest using calculated atmospheric dilution factors. The
dilution factors depend upon wind speed and atmospheric turbulence and can. be
estimated from a rather complex formula given data onm wind speed, temperature,
and variation in wind direction. An onsite meteorological tower is provided to
gather the raw data, and a computer makes the necessary calculations. Results
are printed cut in the Control Room every 15 minutes.

8 Explanation of Meteorological Computer Qutput

Table 11 shows a typical output from the Meteorological Computer. A
line-by-line description of the terms ir given below: The line numbers
correspond to those on the Primary Tower printout:

a. Line

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

“There are two meceorolgical towers each with an independent computer. The fol-
lowing iaformacion applies to either the Primary Tower and Computer (Located
east of The plant intake structure) or backup Tower and compurer (located alongz
access road south of the plant with the computer in the TSC). The backup Tower
data is used only when the primary tower or computer is inoperable. Either may
be seisczed in the Confrol Room and the other is printed out in the TSC.

e
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Line 2
Line 2 is a heading line with the following informatiom:

1) LEVEL - The meteorological tower level at which™metecrological
parameters are monitored (height, in meters, above ground level).

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

1) SIGMA A (DEG) - Standard deviation of the azimuth (horizomtal)
wvind direction in degrees.

4) WS (MPS) = Wind speed in meters per second.
S) TEMP (DEG C) - Ambient temperature in degrees Celsius.

§) DELT (DEC C/M) - Delta temperature between an upper and lower
meteorological tower level in degrees Celsius per meter.

Line 3

Meteorological data measured or computed at the 1OM (10~meter) level.
These parameters are WD, SIGMA A, WS, TR (A=primary temperature,
B-backup temperature(, and DELT (——-indicates that DELT is not

computed at this level).
Line &

Meteorclogical data measured or computed at the 46M (46-meter) level.
The only parameter measured at this level is TEMP; DELT is compuced
between the 46M and 1M levels.

Line 5

Meteorological data measured or computed at the 76M (76-meter) level.
These parameters are WD, SIGMA A, WS, TEMP, and DELT; DELT is computed
between the 76M and 10M levels.

Line 6

1) DEW PT (DEG C) is dewpcint measured at the 1(M level and expressed
in degrees Calsius.

2) PCTP SFC (CM) is total surface (ground-level) precipitation
sccumulated since the recorders was last reset to 0.00 or since
2.50 om wvas exceeded; measured in centimeters.

3) VIS (M) is visibility measured in kilometers.
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Line 7 is a heading line with the following informacion:
1) DIST (KM) - downwind distance from the plant in kilometers.

2) ?1/3 S?EC/H*‘G) « downwind centerline dilution factor in units of
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 stabilicty.

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 meters. 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 mea-
sured between the ground and the base of an inversicn layer.

Line 13

This indicates what stability categories were used in the calculation of
SIGMA Y and SIGMA Z (the standard deviation of the vertical cloud dimen=-
sion). Atmospheric stability can oe determined by use of SIGMA A or DELT.
1f SIGMA A is used, the level is indicated. If DELT is used, the upper
and lower levels are indicated.

r Dctomim of (x/6) wvhen Meteorological Computer is Opcfablo.

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

The meteorological computer directly yields values for (x/Q) for the
plume centerline as a function of downwind distance. These can be
entered on the Work Sheet and plotted on the graph. A smwooth curve
can be drawn through the points to yield centerline (x/Q) at any
downwind distance of interest.

NOTE: For distances beyond 50,000 meters, 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 wvhen the release is
elevated. The plume from the plant vent will normally travel several
hundred meters before it broadems 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 general, the (x/Q) data is unreliable at distances
much closer than about 500 meters.
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b. If the point of interest is not om the centerline, it is necessary to
make an additional mjghtim. using the equation:
. ] 2
- \ Y A
x/Qy = Vg , @ = &3 - @

20
y

where:
(x/é) = downwind dilution factor at locatiom L (sec/m?)
(xlé) aL.x = 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 canterline, as shown below.

y = length of the perpendicular line drawn from location L to
t 3¢ downwind centerline (m)

g = lateral cloud dimemsicn (meters)

POINT OF RELEASE
RELEASE

Provisions for solving this equation are {included om page 2 of the Work
Sheet.

3. Determination of (xlé) When Met Tower is Inoperable

The meteorological facility will comtinue operating om battery power for
| one week if the normal 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:




e ——— SN ———— e s

DIABLO CANYON POWER PLANT UNIT NO(S) | AND 2 - MABE EP RB-11

REVISION
DATE 1/12/83
PAGE 24 oF 48

mTLE  EMERGENCY OFFSITE DOSE CALCULATIONS

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 hyilding,

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. Compute the centeriine (x/Q), using the equation:

(e, * TR (22)

where:

(x/Q)CL = Centerline dilution factor at downwind distance
of ircerast.

WS = Wind speed (meters/se6§:

¢ = Horizontal standard deviation at downwind distance
Y of interest (meters). o is plotted as a function
of distance and stabili¥y category in Figure 8.

s = Vertical standard deviation at downwind distance of
interest distance of interest (meters.) o_ fic
plotted as a function of distance and stab?lity
category in Figure 9.

4. If the primary and backup meteorclogical tower is lost and or near
the end of battery 1ife, begin operating 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.

(¢) Computs 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 determine 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 Towest 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 =
to a C statility.

M
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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/é) are computed in the normal manner, using
. Equation (21).

5. How to Use (x/Q)
a. Calculate Downwind Concentration Given Release Rate

If the release rate, 6. is known, the downwind ground level
concentration is given by:

X, . = Q /@, 23)

where: -

Xyp® Concentraction of isotope i at downwind locatiom L
" (uCi/ce or Ci/a’)

61 = release rate of isotcpe i (Ci/sec)
(x/Q), = dilution factor for location L (sec/m?)
Equation (23) has three important limitacions: g

1) Radiocactive decay is not included. Thus, if the plume transit
time from the point of release to location L is comparable to the
radicactive half-life of isotope i, equation (23) will
overestimate the concantration.

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

3) 1If the release rate lasts for a finite time, t release, all
calculations using equation (23) must assume that the downwind
concentration, X , persists for the same length of time. There
may be a2 time uh§ due to plume transit between the start of the
release snd the appearance of y ., at & downwind locatiom, but

the durations of Q!. and ‘1.!. ar"hu same.
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EXAMPLE: We release I-131 at an average rate of 0.02 Ci/sec for a
period of 3 hours. What is the I-131 concentration at 10,000
meters (outer edge of LPZ)? Assume (x/Q),, goo = 2-2x10 € sec/md.
Wind speed is 1.5 m/sec (3 mph). y

X131, 1001 " (0.02) (2.2210°%) = 4.4x10° % Ci/m? or uCi/ce

T™his 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 Rates or Doses to Other Locaticns

1f a dose or dose rate value is available at one location in the
environment, it may be extrapolated to another location if the
respective (x/Q) values are known.

(x/Q), (DR)
(DR)A I A. g (24)
(x/Q)8 -
orT
(x/Q), (D)8
), = A. (25)
. (x/Q)l

where: .

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

A,B = locations A and B

EXAMPLE: The 300 meter (site boundary) dose rate is $00 mR/hr. What
is the estimated dose rate at 10,000 meters (outer edge of LPZ).
Assume (x/Q)gyq * 5-3x10 ¥ and (x/ 19,000 * 2.2x10°5 sec/m’.

A /45 000 PP g00
i 2 (x/Q gg9

“8
2.2x10 300) . 0.21 sR/nr

(DR) . -
10,000 (5.3x10™Y)
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¢. Calculate Downwind Plume EZxposure Given Total Release

Often we know the total curie release, in which case Equatiom (23) is
modified slightly to yield:

- 2 Q x (x/Q), (26)
X4,L ““release -~ -~ 3,600
where:
At = downwind plume cxpomu for isotope i at loation L

X
i,L rnlfnc (uCi=-hr/ce) or (Ci-hr/m’) assuming a person remains

at location L throughout the passage of the plume.

EXAMPLE: What is the site boundary (800M) plum oxpomn to I-131 if
10 Ci are released? Assume (x/Q)soo - 5.2x10° % sec/m.

£10) 55.2:10 )

N - 'S -5
(uCi=hr/ee) |4y agg (3,600) 1.4x10

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

8
1_.n(rll) = (1.8x10°) (m‘:i.-hr/cc)131

- 6 A
D111,800 (1.8x108) (1.4x10°%) = 2.5 rem

SUPPORTING PROCEDURES

RB-9, “Calculation of Release Rate and Integrated Release”

RB-10, "Protective Action Guidelines."”

R8-8, "Emergency Off-site Radiological Environmental Monitoring Program.”
TABLES

1. Classification of Atmospheric Stability

Initial Effective Age for Various Postulated Accidents

Average Gaima and Beta Energy per Disintegration

Gross lodine/Noble Gas Ratio for Various Postulated Accidents
Conversion Factor for Relating Ground Deposition and Dose Rate

Dose Conversion Fagtors for l[odine and Particulate [sotopes

~ o wn e w ~
. . . . .

Efficiency Factors, ¢4, for GM Probes

v —— —— - - ——— C——— cEEeEsEE— e e



,/_

TrTLE: EMERGENCY OFFSITE DOSE CALCULATIONS

1—: S e —— 2 e ——— 4—# .
DIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 waeeR  EP RB-T1
, REVISION 2
DATE 1/12/83
PAGE 28 oF 48

8. Efficiency Factors, ¢5, for Estimating Airborne Surveys

9. Efficiency Factors, ¢l1, for Ground Surveys

10. Typical Daily Dietary Intakes

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

F IGURES .

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

2. Ratio of Thyroid Dose From all lodines to Thyroid Dose From 1-131 Versus
"Effective Age" of Mixture

3. Gamma Radiation Exposure Rate Correctior Factor vs. lodine to Noble Gas
Activity Ratio . e

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

5. Thyroid Dose Due to [nhalation of [-13]

§. Thyroid Dose from [-131 for Various Exposure Pathways vs. [-131 Ground
Deposition. ~

7.  Ratio of [-131 Activity to Total l[odine Activity vs. "Effective Age."

8. .Sigma Y as a Function of Distance and Stability

9. Sigma Z as a Function of Distance and Stabilit}

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

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

ATTACHMENTS

¥s

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

2. Form 69-9320, “Worksheet for Determination of (x/4).

<
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TA 1
IDENTIFICATION OF STABILITY CLASSES

felation %o wWing Direction Fluctuations

1S nute Direction

Class Designation Sigma A (Dec.) Range (oeg
A tremmly Unstadle Sig A222.5 R235.0
E) h“ﬂu{y Unstaoie 22.5> S1g A217.5 §55R <85
€ Sligntly Unstadie 17.5>S1g £212.5 S0SR<ES
0 Neutrai 12.5> 5ig A27.§ WER <S50
1 Sligntly Stadle 7.5>5ig AZ1.8 P PR
F Moderataly Stadle 1.8>5ig A22.1 158R<50
G Extremely Stadle 2.1>8ig A Re 1S

Relation to Vertical Temerature Gragient

- Tesgverature Changes

Class Destgmation wich heigne (%/100m)

Extremely Unstadle

Moderatsly Unstaole ol

Sligntly Unstadie -:.
1 .

Kautrs

Sligntly Stanle -3,
Mogerataly Stable 1.
Extremeiy Stadie

G@Mmmone»

Aelation to Weather Conditions

A - Extresaly wascable conditioss 0 - Neutral Conditions®
3 - ¥nderataly mastabls conditions £ -~ Rightly otable comditions
C = Slightly wmetabls cenditisus 7 - Wodaracaly stable comditions

vennw
veen
Yon.

‘Applicable to heavy overcast, day or aight.

lmhe solar insclation is the solar radiation deposition per unit surface
ares and is related to the angle of the sun from the horizom and the
atmospheric conditions. '

'The degree of cloudiness is defined as that fractiom of the sky above
the local apparent horizom which is covered by clouds.

- S 24



TITLE
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—EMERCENCY OFFSITE DOSE CALCULATIONS oo

EP RB-11

REVISION 2

DATE

1/12/33

INITIAL EFFECTIVE AGE FOR VARIOUS POSTULATED ACCIDENTS

-

Initial Effective
Age (Hours)

=~
.

10.
11.
12.
13.

l4.

Blackout

Small LOCA

Major LOCA (No core melt)
Major Steamline Break
Major Feedwater Line Break
Tube Rupture

Locked Rotor

Fuel Handling Accident (FHB)
Rod Ejection

Gas Decay Tank Rupture
Liquid Holdup Tank Rupture
VCT Rupture

Core Melt

Gap Activity Relezse (fresh fuel)

65
60
40
65
65
65
50
600
40
80

60

20




DIABLO CANYM POWER PLANT UNIT NO(S)
CALCULATIONS

ISOTOPE

Kr-83m
Kr-85
Kr-85m
Kr-87
Kr-88
Xe-133m
Xe-133
Xe~-135
Xe~13m
Xe-128
I-131
I-132
I-133
I-134
I-135
Te=-122

TITLE__ DMERGENCY OFFSITE DOSE

T1/2 (hrs)

1.86
94100
4.4
1.3
2.8
55.2
127
9.2
0.26
0.23
193
2.4
21.0
0.87
6.7
77.9

TABLE 3

E (Mev/dis)

0.0005
0.0022
0.160
0.764
2.03
0.021
0.045
0.262
- 0.621
1.28
0.392
2.28
0.624
2.58
1.36
0.231

-

!E (Mev/dis)

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AVERAGE GAMMA AND BETA ENERCY PER DISINTEGRATION
(FROM FSAR TABLE 11.1-1)

039
221
2352
34

372
207
135
304
104
579
183
485
493
941
316
061




DIABLO CANYON POWER PLANT UNIT NO(S)

TABLE &
GROSS IODINE/NOBLE GAS RATIO FOR
- VARIOUS POSTULATED ACCIDENTS
Gross Iodine/Ncble
Gas Racio
DESIGN
ACCIDENT BASIS EXPECTED
1. Blackout 0.00033 0.00093
2. Small LOCA 0.0018 0.00008S5
3. Major LOCA 0.035 0.0017 H
4. Major Steamiine Break 0.0033 0.0093
$. Major Feedwater Line Break = 0.00033 0.00093
6. Tube Rupture 0.00019 0.00029
7. Locked Rotor 0.0051 0.0064
8. Fuel Handling Accident (FHB) 0.0086é 0.0000083
9. Rod Ejection 0.0016 0.00083
10. Gas Decay Tank Rupture 0 0
11. Liquid Holdup. Tank Rupture . 0.028 0.028
12. VCT Rupture 0.013 0.013
13. Core Melt, No Treatment,
252 Iz Release 0..3 0.33
l4. Gas Activity Release, No Treatment, i
25% Iz Release 0.27 0.27
15. Reactor Coolant, No Treatment 0.034 0.034
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TABLE 3

CONVERSION FACTOR FOR RELATING GROUND

DEPOSITION AND DOSE RATE AT 3 ELEVATION

- .

k

ISOTOPE (uCi/m? ﬁ / (mR/hz)

Te-132 35

I-131 200

Cs~-137 130
TABLE 6

DOSE CONVERSION FACTORS FOR IODINE AND PARTICULATE ISOTOPES

e ————————————————————————————————————————

EXTERNAL WHOLE BODY

DOSE FROM CONTAMINATED INGESTION FROM
GROUND DEPOSITS ON GROUND
5 (rem/Ci/m?) ci/(Ci/m?)
HALF-LIFE 1 DAY 7 DAY VIA VIA OTEER
ISOTOPE (DAYS) EXPOSURE EXPOSURE MILK _PATHWAYS
Co=58 7 3.3x10° 2.2x103 =0 =0
Co=60 1920 8.5x102 5.9x103 =0 =0
Sr-89 52.1 Q 0 0.4 0.4
Sr-90 1x10“ 0 0 0.6 0.5
Ru~-103 9.5 1.8x10% 1.2x10° =0 =0
Ru=-106 366 6.5x10* 4.6x10% =0 =0
Te-132 3.25 6.8x10% 3.1x10% =0 =0
1-131 8.05 1.3x102 7.1x10% 0.69 9
1-132 0.096 1.1x102 1.1x102 =0 . =0
1-133 0.0875 1.6x10% 3.1x102 0.004 =0
1-135 0.28 2.5x102 2.9x10% =0 =0
Cs-134 750 s.3x102 3.6x103 4.2 8.4
Cs-137 1.1x10* 1.9x10% 1.3x102 4.2 8.4
Ba-140 12.8 2.1x102 3.7x10% =0 =0




NUMBER EP RB-11

REVISION 2
DATE 1/12/8

TABLE 6 (Continued)

DOSE CONVERSION FACTORS FOR IODINE AND PARTICULATE ISOTOPES

e —————————————————————————————————————————————————

TOTAL DOSE TO ADULT DUE TO

INGESTION TOTAL INHALATION DOSE TO ADULT
(Rem/Ci ingested) (Rem/Ci inhaled)
SONE BONE

ISOTOPE MARROW _ LUNC _ GI TRACT THYROID MARROW _LUNC = GI TRACT THYROID
Co-58 - - - - 3.1x10% 6.1x10 7.2x10% 1.6x10°
Co=60 - - - - 5.8x10% 1.3x106 1.9x10% 4.4x10°
Sp-39  5.26x10° 5.81x10° 8.53.10 5.81x10% 1.3x10* 7.8x10% 1.4x10% 1.2x10%
Sp-90  2.87x10° 3.74x10% 8.12x10% 3.26x10° 7.3x10% 1.8x10* 1.6x10“ 2.8x10°
Ru~-103 - - - - 1.1x10° S.4x10* 1.1xi0% 6.6x10%
Ru~106 - - - - 6.2x10° 3.9x10% 1.3x10° 1.0x103
Te-132 - - - . 1.0x10% 3.0x10* 6.1x10° 9.7x10
1131 2.87x10% 3.56x10° 1.91x10° 1.68x106 1.9x10% 2.4x10° 3.6x10% 1.4x10%
I-132 - - - - 5.0x10' 1.0x10° 6.0x10' 6.6x10°
1133  1.48x10° 1.58x10% 1.82x10% 3.21x10% 9.4x10! 3.1x10% 3.3x10° 1.8x10%
1-13% - - - - 9.1x10! 2.5x10° 2.2x10% &.4x10*

Cs-134 7.34x10% 7.31x10% 9.33x10“ 7.33x10% 4.8x10* S5.1x10* 1.8x10* 1.4xz10°
Cs=137 S.61xl0% 5.59x10“ 6.64x10“ 5.55x10* 3.7x10“ 4.0x10“ 1.lxl10% 9.5x10°
Ba-140 - - - - 3.4x10° 6.3xz10% 1.6x10* 1.2x10°




TABLE 7
EFFICIENCY FACTORS, ¢4, FOR G-M PROBES

M

¢4 (mR/hr shield off

EFFECTIVE AGE EFFECTIVE AGE
PROBE OF MIXTURE = <100 HRS OF MIXTURE = >100 HRS
2P-240 3.3x10_" 3.3z103
gP-260 2.0x10_° 2.0x10_°
gP-210 2.0x107* 2.0x10 °

TABLE 8
EFFICIENCY FACTORS, ¢35, FOR ESTIMATING AIRBORNE ACTIVITY
LEVELS FROM G-M READING

¢S (uCi/cc ) (shield off

EFFECTIVE AGE EFFECTIVE AGE
PROBE OF MIXTURE = <100 HRS OF MIXTURE = >100 HRS
HP-240 3.3x10_° 1.8x107°
gP-260 2.0x10? 1.1x107°
EP-210 2.0x107° 1.1x107°

TABLE 9

G-M PROBE EFFICIENCY FACTORS, cl, FOR GROUND SERVEYS

o B e R e e e e ———

FROBE €l (uci/w?/com)
HP-240 0.0041
HP-260 0.0012

HP-210 0.0011




TABLE 10
TYPICAL DAILY DIETARY INTAKES

e ———————————————————————

Milk (liquid)
Water

Meat, bakery products, potatoes and
swveet potatoes, fresh vegetables,.
fresh fruit, beverages (excluding
those individually listed), and
other milk products

Fats and oils, flour and cereal,
poultry, eggs, sugar and sweetners,
canned, frozen and dried vegetables,
fruit juices !

Condiments, spices and flavoring agents,
fish and shellfish, canned frozen and
dried vegetables, vegetable juices,
soups and gravies, nuts and peanut
butter

Total Intake

Daily Intake (in Kg)
For Any Food Item in

The Group
Infant Adult

0.7 to 1.0 0.25

-— 0.2
-— 0.1
— 0.05
et 0.02

1 2.2




PRIMARY
Time 1200 Local Time Month/Day/Year 02/16/71
Level WD(Deg) Sigma A (Deg) WS (MPS) Temp(Deg C) Delt (Deg C/M)
10M 308.1 5.0 $:9 13.5 2 meececcsce-
46M —-—— -——— ——— 13.3 -.0058
16M 310.4 » B i _ 6.4 13.1 -.0066
Dew PTEIOM (Deg C) 12.7 PCTP SFC (CM) .00 VIS SFC (KM) 5.8
Dist(KM) Chi/Q(Sec/M**]) Sigma Y(M) Dist (KM) Chi/Q(Sec/M**3) Sigma Y(M)
.80 37924 45.0 8.00 .12BE-5 342
1.00 +276E-4 54.3 10.00 .936E-6 414
2.0 L989E-5 101.0 25.00 .267E-6 886
4.00 +J55E-5 188.5 50.00 . 106E-6 1555
6.00 . 194E-5 2671.7 Mixing Depth (M) 600

hAdankadtdtAE-Horiz - from Sigma A €@ 10M D-Vert from Delt 76-104%AARAARAARAARAA

BACKUP I
Time 1200 Local Time Month/Day/Year 02/16/82
Level WD (Deg) Sigma A (Deg) WS (MPS) Temp (Deg C) Delt (Deg C/M)
10M 285.4 8.5 5.4 1.9 2 =0 ceececeeeee
60K 300.9 6.9 5.6 13.4 -.0017
Dist(KM) Chi/Q(Sec/M**3) Sigma Y (M) Dist (KM) Chi/Q(Sec/M**3)  Sigma Y(M)
.80 L411E-5 61.6 8.00 J321E-6 476.8
1.00 .208E-5 74.8 10.00 .264E-6 579.6
2.00 .110E-5 119.2 25.00 A21E-6 1267.3
4,00 .S79E-6 259.3 50.00 .699E-7 2194.5
6.00 A413E-6 370.7 Mixing Depth (M) 600
aranaanaassD-Horiz from Sigma A @ 10M A-Vert From Delt 60-10AMARRRRAAAAAR
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FIGURE 3 %
_—THYROID DOSE m’ﬁ VMION OF I-131
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FIGURE 7

RATIO OF 1-131 ACTIVITY TO TOTAL IODINE ACTIVITY VERSUS
A OF MIXTURE
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FIGURE 8

SIGMA Y AS A FUNCTICN CF DISTANCE AND STABILITY
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FIGURE 9

SIGMA Z AS A FUNCTION OF CISTANCE AND STABILITY
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FIGURE 10
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Form 69- 956 2/82 {50)

Pacific Gas an. «lectric Company \ pay of 3
Department of Nuclear Plant Operations \ :

Diable Canyon Power Plant Unit No(s) i and 2 \
WORKSHEET FOR MANUAL OFFSITE DOSE CALCULATIONS

Release Rate and Duration

(a) (v) (c)
I1SOTGPE OR SOURCE OF LEASE RATE TOTAL RELEASE PROJECTED RELEASE OR
MIXTURE RELEASE (Cl/sec) 1] (Cl) EXPOSURE DURAT ION tihrs)
Noble Gases i
1-131 MWL f
J
2. Meteorological Conditions '
sa) (b) (c) (d) (e)
WIND DIRECTION ( HORIZONTAL) WINDSPEED @ DELTA T (76 METER DELTA T PER 100 METERS ATMOSPHERIC STABILITY
@ 10 METER LEVEL 10 METER LEVEL 70 10 METER LEVEL) rl:lmth) CLASSIFICATION
(o) u (m/sec) (“c/m) 2(c) x 190 TABLE 1
3. Atmospheric Di fon and Alr Concentrations at tor Locations
(a) (b) &ct 2 (d) (e) (f) '
DOWNM | ND RECEPTOR xu/Q (w¢) x/Q (sec/m?) ISOTOPE OR AIR CONCENTRATION TRANSIT TIME TO
DISTANCE LOCAT IONS I(c)/2(b) MIXTURE X (Ci/m?) RECEPTOR LOCATION (hr)
(mater) 3(d) x Va) 3a + (2b x 3600)
. Noble Gases
T-131
ses
T-131
f Noble Gases
1-13)
RobTé Gases
11
RobTe Gases
T - lil
Roble Gases
1-13
Roble Gases
1-131

Roble Gases
1-1

El S

- e -
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1. Gamaa Whole Body Dose and Dose Rate Calculations

{a (b c) d) v
RECEPTOR EFFECTIVE AGE J MIXTURE - EFFECTIVE AGE J MIXTURE  AVERAGE M DECAY  WHOLE &' DOSE RATE Mi h

LOCATIONS @ ONSET OF RELEASE @ RECEPTOR LOCAYION . IEEEI’IN LOCATION @ RECEPTOR LOCATION DOSE
(hours) 4(a) or (4(a)ri(f)) ' MeV/dis) ‘dlhr) d'
Figure 1 (mo‘ xdlc)x3(e) 4(d)xic)
5. Thyrold Dose and Dose Rate Calculations
(a) %b) H (d& (e)
RECEPTOR ADULT 1-131 DOSE RATE TOTAL RADIO ODINES (ADULT) 'ADULT THYROID TOTAL RADIOIODINES (CHILD) - CHILD &MII)
LOCATION ® RECEPTOR_LOCATION DOSE RATE @ RECEPTOR DOSE DOSE RATE @ RECEPTOR
(u-/oir) LOCATION 1:-/&) (Rem) LOCAT ION (Rem/hr) “-l
(1.85x10°)x3(e) 5(a) x Fig. 5(b) x Vc) 2 x 5(b) 2 x 5{c)
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: WORKSHEET FOR MANUAL OFFSITE DOSE CALCULATIONS

WHOLE BODY GAMMA DOSE (wR) AND DOSE RATES ]ﬂ_[m
wl"llosl.t'lll

DR,L = 9 x 10° x !'161 (x/Q),

Dy =9 x 108 xEyxn x ¢

o..l-ono‘.!l-gnmg).

THYROID DOSE (Rem) AND DOSE RATES (Rem/hr)

o~ o L -
. N . .

page 3 of

x = Ci/md

‘. u‘,|.l - ‘-“ " ll]‘.l
2. DRy3p,p = V.85 x 10°% x & x (1/6)1
4. 'lll.l. = 1.85 x lo‘ xQx ]l[ﬂh
UNITS
9 x 10° = wh-dis-u’ b - ci/sec £y = MeV/dis
HeV-CT-hr
Qg=-C L = Location or Distance
1.85 x 10° = Rem-n’ X/Q = sec/m’ 3600 = sec/hr
v .--:
t = hours pei/ee = Ci/w?




. §9-9230 (%0) /@ PACIFIC GAS AND ELECTRIC COMPANY

DEPARTMENT OF NUCLEAR PLANT OPERATIONS

DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2
EMERGENCY PROCEDRUE R8-11

X FOR NATION OF (X
8Y : ; =
REMARKS _

1. METEOROLOGY COMPUTER DATA z : e e
WO(ES) MS(WPS) ep(0ES) - g 107 e - e 10
é d
oT(M) wO(sEL/W) o) F =
0.8 A
1.0 > .
2.0 E F ==
4.0 - =t :

19°% :

6.0 g1 '

8.0° E

0.0 - & - .
25.0 =

£0.0 z E
PLOT (2/Q) AND v o E o P
LOG-LOG PLOT. DRAY A SMOTH g = EX 3§ ==Es35=—x =
CURVE THROUGH POINTS TO 2 107 CR=3 e
DETERMINE (x/Q)cy AND ey AT SEEP .
ANY COMMJIND DISTANCE.

107E e e e P e =101
.5 1 2 § W 2 s

DOWMWIND CENTERLINE OLSTANCE (METERS x 1079)

LATERAL CLOUD DIMENSION, oy (METERS)



2. 1F POINT OF INTEREST IS NOT Q% 20wt~
UIND CENTERLINE, PROCZED AS FOLLOWS:

100
b.
c.
=
107
—— e — d.
1072 . -z
ﬁ
.4';.
T~
d
a =
: .Y
10
- e
10 q ' 3 - - [
y/ey (NO UNITS)

&. IDENTIFY POINT OF INTEREST

ON A MA?, CONSTRUCT THE DOWHW!
CENTERLINE BY DRAWING Al ARRIW ..o
THE DOWNWIND OIRECTION (WIND
DIRECTIONS ARE GIVEM AS THE DIREC-
TION FROM WHICH THE WIND IS
BLCWING).

CONSTRUCT A PERPENDICULAR LINE
FRCM THE POINT OF INTEREST TO THE
DOWNAIND CENTERLINE. DETERMINE
THE FOLLOWING:

1) DOWNWIND CENTERLINE DISTANCZ
TO INTERCEPT POINT: _____ M

2) PERPENDICULAR DISTANCE T2
CENTZRLINE INTERCEPT (y)

-
3) (/)¢ SEC/M?
4) ay Ll
DETERMINE THE FOLLOWING
L P

] —

_tz/é) B (x/ﬁ)q!(un - [ﬁ:—:])

- 3
- ' “unl

(from gragh)



