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5.0
5.1

5.2

PURPOSE

o416 PROCEDURS DISCRIBSS THL “IETHOD TO 2E USED I T3
CALIBRATION OF THT CAZRLINE MODTL  RO-2/RD-2Aa  IOM
CHA"3ER.

SCOPE
THIS PROCEDURE APPLIES T0 TIZ APALISRATION OF TAR
E3ZRLINIE U

ODZL R0O-2/R0O-2A 1211 CHAMRIR.

REZFERZMCES

E3ZRLIME RO-2 TECHIICATL "ANUAL AD RO=-2\ SUP?LLEIEMNT
SHEET.

3. L. S4Z2HERD IMSTALLATION A0 OPCRATION [IATTUAL FOR
“tODEL 89 SHIZLDED 7ALIPRATION RANIGE CONIPLETS WITH TIOWEL

-

78-2M CALIBRATOR AUD MODZL 154 ATPEIMIATOR SYSTT'L.

AMERICAN ATIONAL STA!IDARD RADIATINY PROTRCTIN
THSTRUMINTATION TEST AND CALIBMATION-A'ISI-11322-1778.

P=e20MSISILITICS

7HZT TECINICIAN, ASSIGIZID BY #IS SUPZNVISH OR DESIGNATED
ALTERMATE, STALL B2 RESPONSIBLE FOR cOMPLYING WM TS
REQUIREMCNTS OF THIS PROCEDURZ.

THE BRANCH ENGINEER OR DESIGNATED ALTERIATE SHALL
PROVIDE THE NICESSARY INFORMATION AND ~287T8 CRITERIA 0
PERFORY THE RZQUIRED TIFTS.

“HZ 3RANC SGINEER  OR TIHE DISIGIATIN ALTTIRIATI SHALL

PR

REVICSY AMD APPROVE ALL DATA 354TETS.

PRERTQUISITLS

oz TECHNICIAN SHALL BE OQUALIFIED 131 ACCORDANTIE 7170
RESEARCH AND TESTING DIVISION PROCZDURD RT=02~50002,

THE TECHNICIAN SHALL 3E ANUALIFIED IN AZCORDANMCE "IITI
RESZARCH AND TESTING DIVISION PROCEDUR® RT-11-00508.,

CALIBRATION OF THE
EBERLI!IZ [10DEL RO-2/10-2A nEV. 0
104 CHAMBER
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6.13.2

6.17

6.17.1

IF ADJUSTIZUT I8 NNCISSARY, TURYM ™IZ CALISRATION POT
"ARZED 500 “IR/HR FOR THZ PN-2 OR S P/HR FAR "HZT P0-2A
JATIL ™HT PROPEN RIADING IS 037AINED. RIADINGS SHOULD
82 IETIEEN -08%, +20%.

REPEAT S
£

EPS 6.11 THRU 6.13.2 A'1D 23COND THTSE RTADINIGS
I AR 18

T
Y COLUL OF FALIBRATIOY SHEE™.
SCT THE SELECTOR SWITCH 70 "HE 50 !N/MR POSITION FOR TIE
RO-2 OR 500 :!2/9R POSITINY FOR THE =0=-2A.

CEUTER THR IUSTRUITHT IN A R3O FIELD OF RADIA™ION
USING THE TIUDEKTS ON It SIDT OF ""HE 307TT04 ©AY
ASST13LY.

SET THE ”AYI RATOR FOR A DOSE RATT OF APPROXIVATRLY 3/¢
OF FULL SCALZ ON THT 50 iR/YR RANGE FOR 7™M 70-2 92 500
MR/HR TOR TIZ MN-2A.

EXPOSE THE R0-2/2A TO TIT SOURCZ OF RADIATION AMD RECORD
READINGS IN "AS FOULID" COLUMN OF THT CALIBRATINN SHDET.

CHECR THC INSTAUMENT , AT APPROZIMATELY 1/2 AYD 1/4 OF
FPULL SCALT A'D RECORD RSADIP"S IN "AS TOUND" <COLUN OF
CALIJRATION suger,

IT ADJUSTICNT IS NECCSSARY, TURY THE CALISRATION POT
AARKED "50 MR/HR" FOR THZ R0-2, OR "S00 MR/HR" POR TIE
RO-2A WUITIL THE PROPZR READINS IS O3TAINZD. RIADINGS
SHOULD BE BET™IEZN -08% +20%.

RTPZAT STIPS §.15 THRU $.17.2 AMD RECORD THEST RUADINGS
I “AS LEFT" COLUNN OF ZALISRATION SHED™.

SCT THI SCLEZTOR SUITCI TO THE S "2/7IR POSITION FOR ™HS
RO-2 OR 50 "'N/HR P0SITIN: FOR TED RN-2A.

CENTZR '™HI TUSTRUMENT I3 A KIO'N PISLD OF RADIATION
USIZNG THT TIDINTS O4 THC SIDE OF THE 307T™0M CAX
ASST!M3LY.

SET THE CALIBRATOR FOR A DOSE RATE OF APPROXIMATELY 3/4
OF FULL SCALZ ON THE 5 !MR/HR RANSE FOR THE RO-2 OR 50
{R/4R FOR THE RN=-2A,

RT-12-00511
CALINPRATIONM OF THT
ERZRLINE MODIL R2-2/RN-217 RzZv. 0
ION CHAMIER
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oY
.

BXPOSY "MiT WM-2/2A 7O THE SOURTE O RADIATION A'D RTCORD
READIYIGS I'! "AS FOUID" COLUMM OF TIE CALISRATION SHTET.

CISCK THE IUSTRUMENT AT APPROXIMATELY 172 AMD 1/4 O7
FULL SCALE AID RECORD READINGS IM "AS FoUID" COLUITYI or
CALIBRATION SHUIZET.

IP ADJUSTIZIT I8 GRCLSSARY, TURT TRE CALIBORATION 207
MARZED S MR/4PR FOR THUE RO-2 NR SO0 MR/HR FMOR THE RD=2A
UNTIL THE PROPZN RIADINHG IS OBTAIUNED. READIWGS SHOULD
BE ’0%, "'20%-

REPCAT STEPS 5.19 THRU §,.21.2 AND RECORD THESE READIMGS
I:1 "AS LEPT" COLU'IN OF CALIBRATION SHEET.

IF ALL RSADINGS ZANIOT 3E CALIBRATZD TO WITHIN -0%, +20%
OF TRUE D0SE RATE, REFER TO TECHMIZAL MANNUAL FOR RIPAIR
OF THE INSTRUICHT. 1IF IMSTRUMENT CANMOT SE CALIBPATID
IN ACCORDANCE WITH TRIS PROCEDURE APTER REPAIR IS
ATTEIMPTED, OTE THIS IN "RITIARKS" STCTION OF CALIBRATION
SHEET,.

Br7TA SOURCE AuzcK MeTe: Wihew Usiwg duylered Ueaivam Scete Eye
"/ ‘Pdoﬂc‘ﬁw'sluuu be Usel AT A1l Times.

SZT THE FUNCTION SYWITCH ON THE INSTRUIENT TO 590 'MR/HR
AYD OPE: '™IE SLINING IETA SHIELD 9% TYE BOTM™M OF THD

CASE.

NOTE: TO 022N OR CLOSE THE BETA SHIZLD, DEPRESS THZI
FRICTION RZLCASE BUTTON O THE LEPT SIDZT OF TS CASE AND
MASUALLY 'fOVE THE SLIDE, OR LE™ IT FALL DUE TO GRAVITY.
WHEJ THE SHIELD IS O2EN, PROTECT THE THIN FACE AGAINST
DANAGE BY PUNCTURE.

USING THE DIPLETED URANIUM SOURCE, ZXPOSZ THE SFrECTIVE
CCITER OF THE 109 CINITER WITHR THE SHIELD OPEN D4
CONTACT WITH THE SOURCE. RET (4E METER READING.

CLOSE THC SHIELD, A!ND AGAIIl USING THE NIPLETED URANIU!
SOURCE, EXPOSE THE EFFECTIVE CENTER OF THE 1ION CHA!IBER
WITE THE SHIELD CLOSZD O3 CONTACT WITH THE SOUPRTE.
RECORD THE METZR READING.

SUBTRATCT THE READING OBTAINED IN STEP 6.23.3, CLOSED
SHIELD READING, FROM THE READING OBTAINED 1IN STEP
6.23.2, OPEN SHIELD READING.

RT-12-00511
CALIBRATIO!N OF THE
EBERLINE !MODEL RO~-2/RO-2A REV. 0
ION CHAMMER
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$.23.2

6.23.3

»

BYPO3YE “NiT WM-2/72A 70 THE SOURCLE O RADIATION AND RTCORD
READI™GS I'! “AS FOUID" COLU!N™M OF' TAE CALITRATION SHCET.

CIECK THE IUSDRUMENT AT APPROXIMATELY 1/2 AND 1/4 O
rULL SCALE AIlD RZICORD READINGS IN "AS TNUID" COLUMI Or
CALIBRATION SMIET.

IFf ADJUSTITIT IS UNSCLSSBARY, TURY THE CALISRATION 207
MARKED S !1®/4R FOR THT RO-2 NR SO0 MR/HR TOR THT RO-2A
UNTIL THE PROPER RZADING IS OBTAIUED. READIWNGS SHOULD
BE ‘0%' +20%n

[EPCAT STEPS 5.19 THRU §.21.2 AND RECORD THEEST RZADINGS
I:1 YAS LEPT" COLYU'IM OF CALIBRATION SIHEET.

IF ALL RSADINGS CANNOT BE CALIBRATZID TO WITHIN -0%, +20%
OF T2UZ NOSE RATZ, REFER TO TECHMIZAL MANUAL FOR RIPAIR
OF THE INSTRU Z4T. IPF INSTRUMENT CANNOT BL CALIBRATID
IN ACCORDANCE WITH THIS PROCEDURE ArTER REPAIR IS
ATTEMPTED, MOTE THIS I "RINARKS" STZCTTION OF CALIBRATION
SHEET.

5orA GOURCE cnzek NeTe . whew Usiwg Jeplered Unanwiva Seecte Eye
/ ‘Pﬂoncﬂwisbull be Useld AT Ail Times.

82T T™HE FUNCTION SYITCH ON THEZ INSTRUMENT TO 599 MR/HR
AN OPE 'MHE SLINING BETA SHIELD 2% THE ROT™MM OF THT

CASE.

NOTE: TO OPZX OR CLOSE THE BETA SHIZLD, DEPRESS THZ
FRICTION RELECASE BUTTON O THE LEPT SIDZ OF TiE CASE AMD
MAZUALLY '1OVE THE SLIDE, OR LE™ IT FALL DUC TO GRAVITY.
WHEQ THE SHIELD IS OPEN, PROTECT THE THIN FACE AGAINST
DAMAGE BY PUNCTURE.

USING TIE DEPLETED URANIUM SOURCE, ZXPOSZ THT ZFFECTIVLE
CoITER OP THEZ 10U CINMIZR WITR THE SHIELD OPEN O9
CONTACT WITH THE SOURCE. RECORD TAC METER READING.

CLOSE THZ SHIELD, AND AGAINl USING THE DIPLETED URANIU!
SOURCE, EXPOSE THE EFFECTIVE CENTER OF THE 10N CHAIBER
WITE THE SHIELD CLOSED ON CONTACT WITH THE SOURTE.
RECORD THE ME"ZR READING.

SUBTRAZT THE READING OBTAINED 1IN STEP 6.23.3, CLOSED
SEIELD READING, FROM THE READING OSBTAINED 1IN STE?
6.23.2, OPEN SHIELD READING.

RT-12-00511
CALIBRATION OF THE
EBERLINE !MODEL RO-2/RO-2A REV. 0
ION CHAMBER
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6.23.5 92TERINZ THE 3ETA CORRECTIN'! TACTOR Y DIVIDIXNS TR
NUM3ZR OBTAINTD IN STLP 6.23.4 IUT0 220 *MR/UM. (230
“R/HR 1S CALIBRAWTED BITA DNOSE FOR TAT SORTE.) MNITE
BCTA CORREZST™ION FACTOR OV CALI3RATION SHLILT.

6.24 RZPLACE OLD ~ALIBRATION STIZKXTR IT™H A M%7 §TICKEPR
LCAVING TiIE COPRICT CALI3ZRATINT DUT DATE.

$.25 RECORD ROEPIIST DATA ON THT CALIBRATION SHUTET AUD AITER
PENTINSHT INFORNUATION IN THE MISTORY TALIBRATION LOG.

7.0 DOCUMENTATION

7.1 ~IE TECINICIAN PERFORIING ™HE '"3STS SMALL ZMTER '1ZASURED

masT VALUZS, 118 INITIALS, PATS, AID TREST IUSTRULSNT
NU4BER, 1.1CLUDING CALISRATION DUE OATES, O ALL
APPR0OPRIATE NDATA SIZETS.

7.2 THEZ SBRANCSH ENGIHNEEZR OR A DISIGUMATED ALTERIATI SUALL
PREPARS THME DATA SHEDRT PRIAR TO TIZ ™ELSTS ARD RAVITU ALL
DATA SHYCETS AT THT COUPLETION OF TIC TESTS. TAT INITIALS
OF THE DATA S!IEERT PREPARZIR WILT APPTAR OW THE DATA SHSRT
AJD THE SUPERVISOR, OR DESIGIATED ALTERIATE, SHALL
APPROVE CACH COYPLETED DATA SULCIT.

1.3 THZ MUMBER OF THUT APPLICABLE RESEARCH AND TISTING
DIVISION PROCTLUNE S'ALYL 3T INCLUDEN O MATA SIERTS.
) 7.4 MODIFICATION AWD MAINTENAMCE RCQUEST FORY NUMSERS SHOULD
‘:; 8T IIICLUDZD OM DATA SHCETS WiIZN APPLICA3LE.
7.5 A 70PY OF THT DATA SHEET SHALL 3% FORVARDED 70 THD

MUCLEAR RECORDNS MANAGE'{ZNT SYSTEM.

g.0 E'A'b.’r’

KT - 0osI -I s,

“"ﬁﬂﬁ(umem‘r’ CrlhraTion Sheer

RT-12-00511
CALIBRATION OF TIIR
EBERLIME MODEL NO-2/RO-22 Rzv. 0
107 CHA'I3ZR
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4 DVIBON DO

¥ Thermo
Eberline FE gectron

CORPORATION

702] Pan American Mwy N E
PO Box 3874
Albuquerque, New Mexico 67190

(50%5) 345 3461 . o
Report of Calibration
S#_S-3573

DEPLETED URANIUM
Certificate of Calibration

A depleted uranium slab, similar to the one supplied with thie certificate,
was calibrated by the U.f, Department of Commerce, National Bureau of
Standard (NBS) during December 1981.

The beta particle absorbed dose rate at the surface of the approximately

7 mg/cmz covering on the source was measured by NBS using an extropolation
ionization chamber. This device is a parallel-plate ion chamber in

wvhich the plate spacing may be varied. The current that is collected by the
ion chamber is proportional to the plate spacing. As the spacing becomes
very small, this correlation becomes linear and is proportional to the
absorbed dose rate,

The absorbed dose rate to water as measured by NBS was 0.65 micrograms
per second (234 mRad/hour). A copy of this NBS certification can be
supplied to you upon request.

To estimate the absorbed dose rate at the surface of the 7 n;/cnz
covering on the depleted uranium sladb supplied with this certification,
five tissue equivalent lithium fluoride thermoluminescent dosimeters
(Harshaw TLD-100's) were placed on the slab, Pive TLD's from the same
manufacturing batch were also placed on the NBS calibrated slab. The
analytical results of these ten TLD's were compared and the estimated
absorbed dose rate at the surface of the slad supplied with this
certification is 2342192 mRad/hour. The error term associated with
this value is the one sigma historical deviation from evaluation of

a large numbe: of similar slads.

April 24,1984

Date
Uat Lad -

J.M.A :

V7
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Data Sheet RPO/CO-22
PHILADELPHIA ELECTRIC COMPANY
OFY-GAS SAMPLE FORM

oar 3 PoER 1ever, 2088w  DatE //F

o

—————— 1

we_320 87w owe 821
1 2 3

vial Identification (/[3 OFHAS

Pvacuated Vial ("Hg) 25"

Sample Vacuum (*Bg or psI) _ 30"’

Coxrection Factor (1) /113

Sample Time 075200

Well Count Time 075700

Well Comt /. 534

Correctsd Well Count /. 10E*

Downstreanm Pressure ("Bg) /=§,0', (Throttle Pressure)
Upstream Pressure ("Ag or PS1) 0.0  (SIAE Pressure)

Sample Flow (SCFH) r A 4

Bold-Op Pipe Flow (CPM) 20

Off-Gas Flow (CPM) /18. (120 Xt (:.;; H.U.P. Flow)
Main Stack Flow (CPM) 3,9 i

Off-Gas Mcnitor Reading (mr/hr) /00 » 87
Main Stack Monitor Resding (¥5) AN G4 B 72

Cxrection Pactors (Off-Gas Mon.) NS B) 2,55’
Fold-Up Time in Days NA
s of [ Pox Offgas 26,600  \«i/sec,

(03]
(VaC)-gvacuated vial (*Bq) = or (PRESS)~ 14.7 -

“Evacuated - e Vacuun (“Bg) 4.7 + Vacoun (PSI)
| vial ("Bg)

Foxh-873aA3Y
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FLAbLM B i BULLE#RN P wen LN
ROS1y DELTAY FALe 17314

UNLTS 283 O FGAS CALCULATIONS

1 FE&: 1ve0 9114111 &

U/3 RX OFFGAS

OFF =CAS FLOW (Crid) ¢ 118
DECAY TIME (iridivl. v
FRESSURE CORKECTION FACTUN. 1ealo

UC/MlL. KR=8%5M = .300E-07
UC/SEC = 1.316E 03
A/YL = 2.267E 09

UC/KL Kk=B7 = S.164k-02
UC/SEC = 2.886E 03
A/YL = B.023: 08

| UC/ML KR-88 = S$.771E-0Z
L UC/HEC = 3.220E 03
' A/YL = 1.284€ 09

! UC/ML XE-133 = 3.660L-02
fq UC/SEC = 2.045E 03
{ A/YL = 1.986k 10

UC/ML XE=-135 = 1.JZ0E-0I
UC/SEC = 6.207E 03
A/YL = 4.430E 0Y

UC/ML XE_ISB = 1'('YQ(IL-()J

UC/SEC = 1.087E 04
A/YL = 2,142 08

SUM OF SIX = 2.640E 04
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R NOK KRR K R AR Ol=FEe-85 19104: EAAEEANBEARL LN X XM
Illlllll‘!'lllﬂlllllllllllllllllllllb AEEERBRN L NABEDAIRERR L 20N

Us3 RX OFFGAS SH

SAMPLE DATE: 01-FEB-BS 07:u2:00
saMPLE IDENTIFICATION: KX OFFGAS
TYPE OF SAMPLE!: GASEOUS

SAMPLE QUANTITY:  14.40000
SAMPLE GEOMETKY: 14.4 ML VIAL
EFFICIENCY FILE NAME: EFF.S0G3,

.'l.lll'lllllllllllllllllllll.‘lllllllllllllIllllll!l!lll&llll

UNITS: CC'S

»
ACOUIRE LDATE! 01-Fre~80 0B:U3:14 & FWrM(1332) 2:206
FPRESET TIMEC(LIVE)! 600, SEC » SENSITIVIivY: 000
CLAPSED REAL TIME: 649, SEC =® SHAFE FARAMETER . 0.0 X
ELAFSED LIVE TIME! 600, SEC x WER 1TerATIUNS: 8.

»
02 I 000 00000 M0 6000000 508000000 01400 0 KK A 308 0 %0 &

*
DIYECTOR: CGELI-3 x LIiEReanY iNUCL . BAS
CALIB DATE:! 01-FEE-BS 07:43:18 X eNERGY TOLERANCE:! 2,200V
KUV/ZCHNL & 1.0054048 2 HALF LIvE RATIO. 8.00
OFFSET! -0.8378231 KEV 2 AEUNUANCE LIMIT? 65%.00%

"

l.."ll!lllllllll!llllll*l!lllllllllml‘llll&tllb&llllllllll4!)

> R FEAK 4
ENLKGY WInDOW 4P.93 TO 2096.23
PK IT ENERDY AREA EHGND Fkiri  CRHANNEL LerT W CTS/SEC
SR 81.286 B&57 6, 66668.  lou7 81.68 77 10 1.44¢
2 0 138,35 CiR7 . JOLLds 1492 1a8.494 136 & 374
3 0 151.28 81640, uB374. 1.95 13130 146 i1 J.38E
4 0 158.61 1247, 26708, 1.78 18,8 157 & 2.08E
S 0 166.92 89L9. 3340 1430 165.96 162 8 1.9
é 4 192.7m) 4281 . 28365, 2.68B 192.80 190 11 B.14E
F 8176, 03786, 15493, 1.47 196.24 190 11 B.96E
8 0 2??.67 1706. 210000 24+10 2270(9 225 é ZOBQE
9 ° 249560 3416880 510130 ‘084 249009 244 11 5;69&
10 & 258.34 8568, 19382, 1.206 207 79 2354 8 1.43E
11 0 304.65 7787 . 12088, 1i.33 303,85 299 i0 1.30&
12 0 3é62.22 2248. P344, 1.36 «61.,10 359 Y 3.7SE
13 3 390.34 84z, 4381, 1.75 3u9.07 384 28 1.40E
194 3 396.78 2436, S967. 2.2%5 395.48 384 28 4.06E 00
15 3 402.4% 32375, 4161. 1.%6 401.13 384 28 S.490E 01
16 3 408.74 3521. 4861, 1.98 407.36 0384 76 S.87E 00
17 0 421.43 184, 4460 1.17 420.00 418 6 3.06E-01
18 0 434.24 3207. 6377. 1.38 432.74 428 Y S.34E 00
19 0 462.35 17787, 7648, 1.43 460.70 455 11 2.96E 01
20 0 A471.446 389, 3798. 1.34 A469.76 468 6 6.491E-01
21 0 510.47 178%. GPLG6. 2.73 S0B.55 S04 10 2.97E 00
22 0 S26.08 B712. 6612 R2.12 S24.08 S18 12 1.4%E 01
23 0 G5%.53 S187. . Sues. 1.88 S94.43 S3vY i0 B.6LE 00
29 0 607.65 3956, 663%. 2,45 605,22 G99 12 6.59E 00
25 0 674‘23 715, 4520, 1.47 é671.43 éé68 9 1.19E 00
26 0 B13.69 347 . 3118, 2.98 B10.15 807 8 5.78E-01
27 0 B834.37 bbb, 4175, 1.80 F30.72 B24 1i 1.i1k 01
28 0 0645.14 23986, 3733 1.85 B41.43 B36 10 4.00E 00
29 0 662.13 377. 2349 .20 B8LB.33 BLE 7 b e ~01

4]

)
FWWWRN=c U~ WNWe
- - » - - - - - - . - > -

D2 NOINEeCOWLOY
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rId

1.06E 02

"”"n"“'



e A NHMY> ‘

S RUN PE.REFORT

IDENTIFIED FL& ( REFOKT!

. s . e dase G0 Mmoo o ...,..‘ PP Llwo:vr'ﬁnr’--w—»n——-—-—-—
31 0 B8Y7 .60 676 2744 L0387 W7 4.6 be/ L3 1.43t 01 L6
32 0 905.99 830, 3887, 2.4 I e 0s 975 13 1.238¢ 00 30.8
93 0 1009.39 814y, 4674, | &7 i, Y 4 1.360 01 Leb ‘
34 0 1031.%0 ) &8 Lo .ol JUET7.48 1423 P B.09%~0) 14.06
35 0 1039.89% 18v. “081. 2.9 A03u.14 103é 7 3.ik~01 34.3 ‘
36 6 1141.68 42614 168 1.80 1136.30 1133 13 7.00E~0) 14.0 8.5V~ |
37 6 1147.42 244, i6B1. 1.83 1142.08 1133 13 4.07e~-01 29.6 |
] 38 S 117%5.l)e B76. F407 . 4.33 11A9.67 1165 18 L.46E 00 10.0 8.0BE |
\ 39 5 1179.99 Q477 o 2701 2o0E 11/49.98 1165 18 7.%4k-01 16.1 |
! 40 0 119%.28 29) . 2900, 3.19 118Y.7Y 1187 6 4.849E~01 26.9Y |
| 41 0 1299.76 Ti%. 3102. 4.BL 1243.37 1238 11 1.i%9 00 1li.é |
; 42 0 132%.16 219, 1672, 2.67 131u.67 1315 B8 3.6%9E~01 27.3 |
43 0 13#3091 170. 1706 Covid L1337 .52 1334 & 2e82c~01 3:.043 ‘
44 0 136%9.60 1554 . Y0dUe 2.39 1363.07 1357 14 Z.99E 00 4.9 |
45 0 13B2.6% 244, S08%. 2.9%5 1376.05 1371 10 4.08k-01 27.0 ‘
; 46 0 1435.91 i%54910. AREE, 2D FUIV.O2 (NDT 15 207E B .8 |
; 47 0 J495.9Z 174, 776, £.36 1438.98 1436 10 c.o6e=~01 3U.7
i 48 0 1518.86 612, 1536, 2,61 1511.53 1907 3 L0ZE OO 9.9
49 0 1530.37 3421. 3264, 2.39 1522.98 1%ié6 17 S.70& 00 2.9
| S0 0 1685.8) 272 . 1278, 3.689 i677.958 1674 B A4.0IE-0)1 19.6 ‘
51 0 1741.53 359, iBS% . .95 1733.00 1727 i3 S.99e-01 17.6
i 52 0 1769.31 617. 1404. 2.47 1760.63 1756 9 1.03E 00 9.4
3 0 1836.93 5430, 2310, 2.67 1Bu7.8% 1821 1% 9.0%E 00 1.€
54 0 1882.04 728. 1579, 3.94 1B72.76 1868 1) 1.21E 00 8.6
; S5 0 2006.04 174. 1109,  1.97 1996.0% 1992 9 Z.90e~-01 28.1
3 6 0 2015.53 787 . 1527, 6.39 2005.53 2000 17 1.34E 00 7.9 ‘
‘ 57 3 2031.%0 990. 1203, 3.23 20Zi.4) 2015 (B 1.65k 00 6.0 2.20¢
€8 3 2037.30 726 1033, 2.5 2027.18 2015 16 i .21E 00 7.3 i
" \
FEAK SEanCH COUMFLETED (heV 139
% 1850170810
- K NID
|
\
|
NUCLIDE ENLRLY VLT ke rlll A BN CORKECTED CORREC T
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THE USE OF EETA / GAMMA RATIOS IN MAINTAIN!NG BETA EXPOSURE ALARA

by: J Erian Adams
Engineer - Healfn Fhysics Tecrh:cal Support
Feach EBottom Atomic Fower Station
Fhiladelphia Electric Coroany

During maintenance worl at an operat:ng nuclear power plant.
erxposure from beta particles 1 & problem that must be addressed.
Many Jobs. especially those within secondary containment, entail
high beta e posures while the e posure from gamma radiation may
not be as critical. This can be the case 1n much of the work
involving recirculation piping and the associated valves. Beta
dose rates 1n these Jjobs can be in the area of Rads/hr beta,
while the camma dose rates may be below one hundred mRem/hr.

The first method to control beta exposure would be to
calibrate alarming diqQital dosimeters to record beta e:posure.
Attemptina this can become futile. Lecause of the digital
dosimeters i1nherant insersitivity to beta particles. A study
that | performed 1n January, 1984 showed that the average beta
eneraqy for solid contanimation at Feach Bottom to be 280 keV. or
approximately I00 keV, According to the Radicloqical Health
Handbool . the maximum penetration for a 300 LeV beta particle in
steel 1s 0.00%8B inches. much less thanm the 0.0 inch thickness of
the case of & diaital dosimeter. The 1dee of detectina the beta
particles that penetrate the shell of the dosimeter also assumes
that trhe dosineter is equipped with a Gei1aqer ~-Mueller tube. Some
of the newer alarminQ diqQital dosimeters écre usina CdTe detector
tubes. which do not respoond to beta radiation. Hecause of these
problems, a different method of measuring & person’'s beta
erposure must be used.

Another method that can be used consists of developing a
beta / qamma ratio for the area that & person would be receivina
the beta e:posure. This 1dea entaills comparing the beta dose
rates 1n the work area to the camma dose rates, and settina the
alarmina diqgital dosimeter for the aamma exposure that would aive
the individual his maximum beta exposure.

For e:ample: an individual is working on a valve in
secondary containment. The qamma doce rate in the area is 100
mRem/hr, and the beta dose rate is 1| Rad/hr. This individual
could receive a gamma exposure of 300 mRem, and still stay within
the limits set for his daily whole body.exposure. The problem
occurs in that in the three hours reaquired for him to receive the

1 FoIA-87-33%
E/s




200 mRem, he would have alsc received 7 f-0 beta exposure. 14
hies beta exposure limit were set at 600 mRad beta, he would have
erceeded his exposure limit by a factor of five. Instead, the
worker ‘s diqital dosimeter would be set to alarm at S0 mRem
instead of 300 mRem. This would allow him to work 1n the area
$or 1/2 hour, at which time the digital dosimeter would alarm:
the worker would exit the area, and he would have received only
=00 mRad beta. By doina this the worker would exit the area
before any of his exposure limits had been exceeded.

This beta / gamma ratio would be a s1mple calculation for
the health physics technician responsible for veeping radiation
exposures on entries within limits. After consultina the most
recent radiation survey for the worl area, he would calculate a
ratio of the worker 's beta exposure limit to the beta dose rate.
This ratio. multiplied by the gamma dose rate would vielc the
aamma exposure that would be set on the alarming diqgital
dosimeter. Quantitativly., this calculation is as follows:

DOSIMETER SET POINT (mR) = ( BEL / BD ) # GD

where:
REL = BETA EXFOSURE LIMIT (mRad)
ED = BETA DOSE RATE (mRad/hr)
GD = GAMMA DOSE RATE (mR/hr)

By using this equation, the technician i1n charge would be able to
calculate the neccessary gamma e:posure set point.

Calculatinag the beta / aamma ratio for work would not be
neccessary f0- every entry. 10 CFR 20.101 allows for exposure to
the skin of 7 1/2 Rem / Quarter. This limit 1s a factor of six
hiaoher than tne whole body limit of | 1/4 Rem / Quarter.
Subtracting the whole body limit from the shin limit, in order to
be conservative, sti1ll allows a beta /7 gamma factor of five.
Therefore., before calculating a beta /7 gemma reatio 1s considered.
the beta dose rate would have to e:ceed tre agamma dose rate by a
factor of five. I this were not the case., the exposure from the
gamma radiation would control, and limits based on that dose rate
would be used. Eecause of this, if an individual ‘s whole body
exposure limit is set at 300 mRem /day. his beta exposure limit
should be 1500 mRad / day. 14 the worl aree would qive a beta
erposure of 1500 mRad, but & whcole body exposure of less than 300
mRem., the beta / gamma ratio should be ucsed. A similar
methodoloay would be used 1f worked was being performed on a dose
extension.

Following this idea of calculating beta / aamma ratios for
radiation work will help to maintain beta exposure, in addition
to gamma exposure, ALARA.
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Darch 155 I was told 2 TVE S would
68 o/ar.un to 9o nfo Unt 3 of/ﬁas p/loe 7Lunn6/
for 1aspection.

I/ya/ Fhe FUP £ cc T recall a/so 5gn€0(
ouf thé 1. -fad ,(/e/ arso. T +hewn called
OT70 +rom Ca‘/’a/)/f:'C 507{-/')/ anp/ GSA/CO/ Aot Fo
90 witbh vs to s«fr‘/ check the ar

A agprox. IS m)/_ce/)c, OO £ 2 T/ES

dressed ou?, Le all check our metel's € €lash -

lights, these where needed becavse all £lec.
waS tfurned ofF ,u Fhe Fonnel

P 3 S‘c.?/’ u/a Qv a7 .50‘;?0/5/‘ aﬂa/ U///oc‘/éfd
the door. 7 he dese rates at Fthe door Where

70 f;[/_?/)er‘ +han T had e;«pec%fo( ano/ Vi
(Seta

.

a./aSP/‘e’Sﬁ/i 7’/', R 5 wa//(’/hs/bff oy /‘/\

o7 © 7’%(3 a9 witd 50./[6 ave a/oSc’ /"affS a/,dn,f

Change much. 7 he water .a +he Fonunel
was' Seor b ,aches ‘:.’ef/.?/ 370u, 17§ was S/l
e moved as Quicici. as ///:‘:szb/e between
safty walls becavse +7.5 /s a K. - fad area.
(en. avea dose rates at the draiv where
§0-/00 m/‘/hf‘ Gama 5 A tete. 7 he 7-/1:’;
where talking. L was Sh.ning mi /'ﬁ ht en
My meter Qnd 7+ 57"0/‘7‘6’0/ o move UP, "
switched scales to +he 59/1«‘ scale and
+A_e T/E'S *Aé’/ /400./ +o leave ',‘"/;e ‘/unne/
fﬁ/’)'f' oo d(/é’ f‘O A7 /)7éf€a5c’ /;4 a/o:é’
/‘a/‘f"S‘. o770 +hen /ao/(c"O/ a/'m mc"‘f?/‘dna/
askK’ whatt the dose rete was.,' T +olod hem
/7L was now almeos 7 f/(%r* ax?o/ w € /mc/ f

l1Poire Fhe s fo

"

ol ,y;-al 4
“'E//é



o

T sw.tched my mefer 1o the S0 /b r
scaic , +he meter started down to between
$E10 B/nr I +then opened +he Keta
whiadod, /77/«/ meter need/ moved ata
auicK bot steady rate 41l i+ went off saale,
By +his +me +the 2 T/ES where past the
shield walls and o770 was moving pasf
+he shield walls, TC moved as cpuicl"(i(\/
as posS/b/e/ b,v the time I gotouFof
+he toune !l Fhe 2 T/ES Jhere ov¥ of
the area on the Clean side. L dodu'¥ sec
‘¥ OTTO haol /30/76 /h?LO (//9 funnc’/or /9;7‘
So T went into U2 tunnel after +efl.‘r3
+he T/ES to qo v the |16” Elev,

T covldnf find OO se I went to
116" Elev. when I qof near +he £risker | +
beﬁam +o alarm . +oldh +he T/ES +o

o +o +the H.P. office becavse at That +ime
T didut Knodd what +1’1€>/ l«qc(/go#fm oun
Fhewr, T went +o the contvel fo.'hf‘ ‘1Lo
see £ oo had siqgned out L went
'/"o Q fras}(c’f' near he /Lf/-p of‘)C:.C'f l‘f' ‘/‘O
alarmed as T qof wnear ,# T asked o
/)assefby 70 géf the Se. HP aF +he desk
to come out, offmaster came 0(/7‘/ T +old
Lt X LS 1ot Fhe Fonnel aud e /q/mc’a(.
(T an't recall (f T polled +he H'-val
before ot after T went to +he H.P OF‘F.\'CG‘)
T went to the Oajé’ for Posf'.'njs,e#k.'s time
LrcKers where ﬁoin3 ofFf on WG E|ev,



L weat +o the worth Aoor andpas./ea/
(+ Girbovrn, no em‘// after doing So L
wew/’ baC/\’ '/'o 7L/«\€ f//& ano/ o/ //OFI[MOS/C’/‘
+hat T had /)o_cy‘eo( F+he door gud I Fel#
e 58 SAOu/o{ﬁo.S?L +he fromt door vntil we
Kne wha F +he &%en)‘af—#}:e ary Cout
w/GS . He Feld me Fhat o oue 7‘0/&/ M€
fo pasr‘ +hat a/oa/‘ and +o +q k& ﬂé’pa;ﬁéj
down vati! T was Fold fo pm‘r‘ . .

Tt was at Hhs time L asked ¥ we
Shoclol be body Covnted, his responce wes
that F was not needed.

T weat +o the Aorth door and removed
+he posting. T went +o post +he Star way
+o +he To2!' LT noticed +hat 1Rob Casler
had returned From Lonch and wa$ s#mo’.'ﬁ
at +he Control po.nt cles k/ . ye/(cc/ - O
hinn To Come L/F /3'4[+f’»‘ exdala:.f\ ' "\/3 +0o @ob\
he left 4o qc Lrisk. il BT,

T wlled" o Hi-Vel on +he i’ Eleu,

N €ay +he North door and +ocK 1+ 4o the
tount toom, T wnehiced +hat +he werkers
Where Coma A {/\ {POW\ \unC\/\. I-m ‘H‘\@
Count (oo uﬂéefe several H, P 4—ec!,\’s, one

was Rob Casler, T asked what +he fr'sler
(\C’acrr\ wias on \m‘w\/ he +old me he was
30000 ¢cPm at tHhat +/me. T was askKed
what T had I 4+hea turned on +he

£esker G\V\a&' + Qu.'cl<l\/ went off scale,




Aot [Beward enterd +he Cocnf room, L
fold hini L wasS in +he /3 ogﬁaS Fuine/
and 1y meter weat from 8 - 100 mr/hr Gama
4o almost ff/hr £ went ofF scale on the
S50 K/nr seale wui'th +he wiadow open. o 222
asked Art ¥ somcone shedld sorvey wé
there where other questions being asked
of Art at +he San® fme, He +old me he
wanted mé +fo #ry Tfo éxp/a.'n +o the worler
what hed /na/y/feno(? w/zy 7‘746/ covld it feave
Fhe /OU’C’!" bloell, T went t6 Fhe 116 Torus
dressout area and tryed Fo calm down +he
Crowd oap (AJO/‘/(@"‘S’ +hat had Lormed . T +old
+he worKers +hat -H\ey Should ma)LfA/ Fheve
s‘uper\/.'s;'on of Jhat was Aa/7 Crie NG,

T frsoked aunod was st 7_5’0,/305 cPm .
T called +he office and qsked what #o

a/o abo‘ﬂl’ m/ A{a/‘féad bﬁ&/{ff Q/IC?’ was -/'D/C/
%oj‘usf ot Fin the bubkel [t would gef
read. I am not shure who +old me +ha+

bot ot was £rom +he H.P office

feople covld row [eave +he powerbleck buf
tovldnt leave +he plant The avayaqe worlcer
was S000-10005 ¢Pm /direct Frist.

7 am pnof Shure What +ime I Jef+ Fhe
power bloe K bof +here aﬁ/)@"o( fo be almos’t
fu?ﬁ/ bo&/ 57Lano////zg | A +he }/a/o(.




5 )

T sat down w.th some other Bartlett Techs
qand +old +hew what had %DP(PGV\O{, “H’\C’)/ Sa.ol
T should +ell Dom]._pofeﬁx and £ he
didvt do any thing +o Call +he URC.

i hqa’ 7,'/'ml€ '/’a /\rmkano/ ww?% Some
pepeewonk’ on +he matter at 7hi's fime

T Cant remember (F .t was an A-8€ or

a KCA form . T hea L g llced +¢ Dan

in the Iqa//way aud Fold himt what had
hap/)éna/. /)qn “+old me /ze qu//o( C‘/?@C’/x/a‘/ﬂlo
[t auc let wme Kaod).

ALter +he weekead L was wo/K'mj
with Bob Cysler at Fhe |02 O\C(/qqs
Control Pont wWhen a wman Came down,

He +old us \he was aun o efator, hLe qskeo(
what hoppemok onn +he IF 015 MO\(CL\/SO

I “4eld Wim what had \/\o\'o()emdL #e 7L0/o(
@ob ng/c‘v’ Qﬂd M/Qf/f +/1a/‘ +he %Cambxher‘
was bypissed an'd +hat all presvre £ Cas
.(,Jag dump@o{ oni +he Og QS heled up (P.‘pc_
unt.| '}’L\G?/ reclised +hat [ F could not holo\
+he PN?SSUWC’. He +4uld vs Fhot +his }f\oﬂae/\o\
on WMarch ‘2 wihile we where A Hhe tunvel,

i 4 o[o’m{’ Know whe Hhiis man MJQSI.

L called Qan I‘?c(eh 4o +he side and
+old him +)hq+ T Yad CalCUlOd‘cd my @(FOSUOC
a‘(" O\(MOS{" @rem. and +L\-Q.+' n.'{‘ SL\OJ(C)( be
brovght e +he attencion o £ the NRC.,
an 71"0/0/%16’,/\@ Luau/c/ﬁe'/' baCk'w,'fAmé
on th'S wmafter




y @7 PY D D ﬂanI o/:"/éa C’a//ec/ wl € |
+o the veandor Bl.'-'lq. Hc.({wa\/ & v ol ‘f’o(& ‘
me +1’\a+ /%Co 0{.0{ no/; (.«JCm-L’ mw e 'f'o +a“( +'O |
any othet +€CL\/S or Gms/boch about this
mater. IT was also +old at Hhat +me b}/ ‘
Dcm "H'\o\+ PGCO wasS ﬂo.u'\ +C‘ lhave Somwmeon€
Atom Lomerclk Gome cuve and Caleulate wy
dose, I aclked when Has was go'«vx_g +o ‘
+akeplace, he bold me he would let me Know, ‘
L asked Dan what was on my [afshad), ‘
he didS+ Know. L weete +he names of ‘
+he 2 T/Es'/ oTTo € M/selﬁ on a P.'c.e.e of
apert and went +o dos;me/-r\/ and QSk@d ‘
what our Refo. dose was Hor+he |56 \
March . T was told Hat we had & Rete ‘
dose. T was +old that (£ a 4. - Befa teadin {
Came up + would pf‘obably' be opv'Sf‘e_gq(‘d ‘
After being told +his, T weat +o +he HF
\T—/A oﬂCF,C’e?S éS/(é‘d /4/‘1( gf&)aﬁ&( l‘jc\qn}/#f‘nj
was ‘De.}\j dom@, he “told we +l'\.a‘{‘ *foeoi/
where qcinq -}'bPu“ cuor Eberlines an
_;eAd +hewr 4o be lead,
“Three weekKs went by and st Il no
Word from Feco or Dan e [Rartlett +ech's
i 4 +o(d~ O«bcu‘{' +h.s N\j\‘hLB(\S&-'CJI fSov/d Co.l(
~H\e /UQC- I +O\d\ @t«f\l “H\o;'}’ :’( I C)\OIV\)T \\QQ(‘
Erowr Ceco Scon T wns qoing o coll +he
NRC. Dan Yold me ke Wod alse calevlated
oy dose ot 7.€ Rem whole boo\\/, ( 200 Red\ For 2-3 wain)




/4/)/0)./ 2 months of I// gefuf?%\ Voo
Lrom Peco & Bartlett went by, L

I +alked 4o o friend +hat came +o
feach Botfom +v work +he Wryuc(/, he told
me I sould be conserned becavse v/3 hadl
Vad ‘Fuel.

T he wnext a/ay T Salked o Lin Q‘EQI'/I,
he sad he would jo' over and fFalk +o
/Uo/\b GQSO(Q abou?" ‘/’Ae mab/v?/‘q Qa‘n

Irece.ueo( acq// ‘me /¢/0fb asalq ’7Lt>
Come over affer M)/ sh £+, e talked
abost the whele mater from start to fiash,
as T “old him what happend he Lorote | +
all down. Then he asked me alet of Questions
and wiete +hew clown alsa. B fter he was
done asK.ngqg we C()ue$1‘.'oms he +old me
. £ Wed n-:-cefu‘eok =N whele ‘ood/ emc’(‘SJ-.'oy\
dese, e both Ss.gr\eo{\ -+ ¢ Papér‘ he wiote

T went 4o Nerb Gasdas off @pp/“ox
ONZ L,Qe“G‘L. q’go(?/lﬂl/‘if) anol QS‘(L?O( Qbou‘f ‘H'\e

PC«,)G(‘- G ng\GO\ ar\&\ e +U\O\ " pYc Y\/‘f H:[SM;E‘F
had all of +he poper wortK on this maltter

}‘/(': %’Q!J Y€ }'\8 Was no )o/}ﬁé’f’ N UOI\/C’J +O
fallK 4o Stew Nelson
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Data Sheet FFO/CO-23 ne
PHILADELPHIA ELBCTRIC COMPRNY 150170820
CFP-GAS SAPLE FORM

oar__ S pommieve, 2957 wn oae 3985

v, _F7.9 978 _we owex_ 31/
1 2 3
vial Identification T QFFEMS

Pvacuated vial ("Bg) £9.9
sample Vacuun ("Bg or PSI) e

Correction Factor (1) £oS3

sanple Time 092/

Well Count Time 0924

Well Count L73EC

Corrected Well Count _/ElE6

Downstrean Pressure ("Ag) /S " (mrottle Pressure)

Dpstream Pressure ("Hg or PSI) /O (SIAE Pressure)

Saple Flow (SCPE) 2y

Hold-Up Pipe Flow (CPM) 2%. 6

Off-Gas Flow (CFPM) /3/.4 (120 x thar, + R.U.P. Flov)
Main Stack Flow (CPM) Z5EY i

Off-Gas Monitor Reading (mz/hr) n 720 p /05
Main Stack Monitor Reading (CPS) Nn_ /S B /6

Correction Factors (Oif-Gas Mon.) N 1.9 & B) b} &
Hold-Up Time in Days __WA

sM of Fur Offgas 3/ [2(2 wi/sec.

1)
(VAC) ~Bvacuated Vial ("Bg) = or (PRESS)- 14.7 =
“Pvacuated - Sample vacuum ("Bg) Y37+ Vacuun (PSI)

vial ("Bg)

Foz - ¥7-328
E[T
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! UNIT 3 UFFGAS SAMFLE
l DECAY TIME (MIN). (1

UC/SEC = 1.334k 03
A/YL = 2.29Y4E 09

UC/ML KR-87 = 5.657k~02
UC/8SEC = 3.0508F 03
A/YL = 9.753c 08

UC/ML KrR-BL = L.698E-02
UC/SEC = 3.%5%c 03
A/YL = 1,404 09

UC/BEC = 6.B%/E UZ
A/YL. = 6.697L 09

UC/SEC = S.746t 03
A/YL = 4.06%E 09

UC/SEC = 1.63/7E 04
AZYL. = 3.2L0E 08

SUM OF SIX = 3.119E 04

—

OFF~GAS FLOW (CFi) & 131.4

UC/ML KR=-85M = Z.150E-02

FEALM BUTTOM NULLEAK FUkis RN
wKD$ly DELTAe FPAr 173)%

UNLTS 283 OFFGAS CALLULATTONS

FRESSURE CORKECTLON FACTUR: 1.00L3

UC/ML XE-133 = 1.1126~-04

1850170820 .
4 MAK 1985 11306133 AN .
f

’ :

:

!

UC/ML XE=L13J = V.267E~02

UC/ML. XE-138 = Z.640k-0.1
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UNIT 3 OFFGAS SANFLE kws 1850170820

SAMFLE JOENTIFICATIUNS KX OFrGas

TYFE DOF SAMMLE: GALEDUS

SAMFLE WUANTITY! 14.40000 N8l CO'6%
SAMMLE GEOMETRY:  i4.4 ril. VIAL

EFFICIENCY FILE NAME: EFFb0Gde s

|
!

|

1

\

|

1

|

SAMFLE LATE: 04-MAK-B5 09:21:100 }
|

1

1

|
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1

»
ACOUIRE DATE: 04-MAK=-85 1034008 % FWHM(L332) 2206
FRESET TIMECLIVE): H600. SEC A SEWNSITIVILIYS Le 00U
ELAFSED REAL TIME: 46, SEL » SHAFE FARAMETER ¢ d0.0 X
ELAFSED LIVE TIME: 600. SEL & Wbk LTERATIOUNS! £
~
I TTTT SIS RTINS R RSN AR PR SR PRI ARER S PR PR SEES S e S |
‘ 1
DETECTOR: GELI~-3 * LIbnaRY (nlliL « GAS ;
CALLE DATE: 08-FEE-BY 13114101 & ENERGY TOLErAMLE: Ce2U0KV
KEV/CHNL @ 1.0027138 ®x MALF LIrE RATIO. B.00
OFFSETS “ ]« 169U75E KEV A ABEUNDANCE LIALIT: L0
Q. COEFF. ¢ =] «BY4L2E-06 HEV/Dwx?
'y c |

EERENEEER BB AR AR ARR AN X EREX LA E KL AN R LA R KA KK AR AT ARNE AR

» R FEAK l

ENERGY WINDUW AB.¥6 10 2046.76 5

-t'
-~
-~

IT ENERQY AREFA EHGND rWiHil Cedddel. LEFT FW  CTSE/GEC XERR t 1T

1 0 81.31 27799, SL3t0 . L.7B S 77 Y 4.63k 01 Lok
z 0 12907? 570 27893, 24065 Lo o 64 Hy W YeodE~DL 41.6
3 0 1368.,% 30680, BO2GT 4 1497 L3%ac2 | 56 7 Had%k 01) B
4 0 191 .48 7610% OB 7 . LB ROV 147 12 1.¢7¢€ 04 Vel
S 90 158.84 P93 edPY7 o Ler7 LOY . 01 Lol & leobkE 00 ZU.3
6 0 166.24 Y04 . 30366 . 1436 16700 63 B L«O)E D3 2.9
7 4 192.72 2146, 7936 L+Y0 LY 3440 192 il 3.98c 00 63 LIeOUL (L
8 4 196.80 3209 . 17956, 1.70 I97+%Y 392 11 B0k Q1 04
9 0 2eB.13 1209, 22635 1430 et 7 % ) 7 BeiBL DO iPiie%
10 0 2‘:’0000 CI9IESR 50070, 136 sl S £95 13 4.89E 0g D7
11 0 258.83 6l06. 11963, 407 Vs Y 257 7 B8k Y- Ra¥
12 9 MMS.28 7137 . 12173, 1.38 305.705  H01 a0 UMI%E Dl F
i3 0 33%5.07 e 6134, c+iB 304960 3J94 6 S.09E-01 37.0
14 3 359.00 &8 3764. “el2 359 37 S0/ 13 1449 00 138.3 $.088 OV
19 3 362.7% 2991 . 4633, 1.61 J68 18 37 L3 429 00 4.3
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Detafled Description of Allegation (Cont'd):

Mr Erz/d: bejicves He / fre s La/v Lired becaiie Hoe

[L(ﬂ'ﬂ’ [#/A&) A+ ks he /{/é«/ oo DR  abeo ’[ 24
1/.¢/¢/(«¢ '/f«] L/CKU"f(/ on //Hd’lefo ﬂ& Say (/ *//(.
[CAson J/// j!/c‘(' é" /é{f’m L :m Was becadse e
_LJ’{ %4[(’1 {D.,) [1(((6/ ,/(k. /(dtle}- f/c' /’dJ f««[((u /S/
f'i«.{‘ (/(1 /(Ju( ‘w/’cé #r’frﬁ% ‘*zée c{/a/' ﬁ{( ‘sdd
jd‘]_s Wete due 4 af' ztu/o 4<(’z// f gm{ Hrre wias faé‘,

_{l/ 4,1’//"‘ (,U!SJM( é( { ﬁ‘( { y KL ’(/ Was &4”’0(/ %(UP
I‘// /”&J #l /;, ALl Db /o- /{/5 /fg, 0/0

11'“"’-' /4 «/w‘c
Z otzf?ﬂ _QO“— /s b&/’ﬂ /’(d 4»/ //t’ Sarre f//re, /V
_ﬁo‘: [ma/ «/d, le @ ue. 47*/ ./(,‘/, Ll Ao are beviro
bored. Mr frelele /a<4 scluadic/ed vk ddqqi é‘, //
@#ﬂ" ‘s f"'ar/«’/{ /0/¢ /{e Sa.d Hiere errc aHer ,./f‘
"ﬂ’//;ualkmq .//{.cs/ /Mcle /'4.1(,4 zuarsf lf/f('/’/M(-éa (2 M(Jf
- ,m he /.15
(/' ;/(( // b dipeery s o4 r//& /M()"(/f(g,
/7: r&ae/um/ 41///4' fe 3/ /95 (./cd Hs /)ﬁmzme.
Lorsers a{,ﬁ/ﬂi r..b( Y ;tb‘c bhert n J/f(d%«wt?d/’,(,(;ﬁ/q
W//A/l“ /ﬂ‘én/ A’( Hee LK //'ng/ﬂ/ r(poff 7§’3/
toak toveied Lt thcides bk radd ik b . # d He
hrte. T ploc b qive bt o copy oL He reped, :
/{/ k/(/t{S Jd/,/#leéO‘f-’lg tOtJS &5’0 //(J: //,'/W,;/
v Jack Wineenryd dalbeod 4o bim abot’, ciig & e
JUE(_, //.1 u‘J f/t{nf fb/c{ /?/0' Me /s /0/ 9(, * -//v(,
,UE( u-hﬂ (Jlgc'((/z ¥ 4 #‘// fir Feid T Y. /a/{ fé
(AW /“’ F’!/“‘ M‘/ Qg /"‘d/& /]//(” /[//Sfr't)(( ,,,z/
_Ln)muf/ ef M*é ol '/U/’:ﬂ//ac) Ab/ 700 kK /(//9_

J
NRC Region 1 Form 207 (A(( )5 0% Hea /[“/,.25/{6/1ﬁ u-/jds

R dJ 1984
(Revised June ) ow-( [UNL ‘j, ” ‘/Jl




