F d -wﬁtr -T030

a Rockwell international
Enargy Systems Groud

SUPPORTING DOCUMENT

30 NO.

34122 - 52

S:A NG, PAGE ° OF

| TCTAL PAGES REV LTRICRG NO ] NUWBER
SEZ SLMMARY 2F ZRs
- 3 - an -
52 [ 00171056104

PRCGRAM TiTLE

Healtn, Safezy,

and Radiation Services

DCOLMENT TITLE

Annuai Review of Radicicgicai Zontrols - 1378

DCCUMENT™ TVPCE

Technical Information

KEY NQUNS  _ il _
Radiation £xvosures, iffluents, NRC
Licensed Facilities

CRIGINAL ISSUE DATE

REL. DATE

APPROVALS

80 CO £. R. Spechti@M 7;/3“/“

PR:PAHEC BY DATE DEPT MAIL ADODR ]

’ < '.__-_ * i '] _(‘ -

2. S. :a_,.: 731 JBGS R. J. Tuttle ‘-Jp..—du* L -J,-'""'S:j
IR&0D PROGRAM? YES _* NC &
IE YES ENTER TPA NG

DiSTRIBUT:ON ABSTRACT
%* NAME et Data on exposuras of Znergy Sysiem Sroup Dersonne;
i at NRC-Ticensec facilities *o racdiaticn and/or

* 0, o. Aubuchon KA47 | radioactivity are presented for CY 1378. This

* . Baumeister JB1J summary, in ¢oniuncIion with previcus and subse-

: 3. BE?QET =3?2 guen* annuai -eporis, w#ill de used to determine if
. ;- zg;frﬁv 3FF v1; there rave been any upward trends in gither

. é' Ha}-i - EBEE sersonne’ axposures and;0r1g;f1uents can de !n;
. kesﬁ;§n4an 334 | further_reduced unger ine ALARA concent, and i3

. :‘ i(it'%r;zér .'TEBG2 :ne_equzpment far g'?iuent and -.'Jersorznen-E)_(pOSl:ire
* 4. MeCurnin 1920 f.on'.:rc]";s performing !:;rooer_-_!y AS :or L3378, iz
* 4. Yountford ‘801 1s conciuded that aithough the overall personnei

= 2. Nealy NBOG giposure coqt1jﬂgd 0 increase \.iC man-lem versus
* M. Remley \NBOS 67 man-3em in “L?’ 48 man-Rem ir 1875, and

* 0. Roberson KA02 27 man-Rem in 1%73) <ne average expcsure was

* . Specht JBCS 200 mRem. As in recant years, the majority of the
* Q. Tuttlel2 NB3 higner exposures were asscciated with D&D activities
bl J 'a1-er 7006

baTetj _roup ;1_, NB12 SpeC;al Nugiear Mater1a s _1__nse 3NM- : far 1378.

73i-M.262/v1g

¥ CTOMPLETE TOCUMENT

NQ ASTERISK, TiTLE PAGE/SUMMARY
Q8 CHANGE PAGE ONLY

RESERVED FCR PRSPRIETARV/LEGAL NOTICES

Fofm 758-C AEY. "2-79



* Rockwell Intemational
Energy Systems Group

ONTENTS

Introduction...... ceeeen Cidaeece e cenane

I. Personnel DOSiMETIrY..ecveeiecneaennnoassa. Crerereeann haaaaeas .-
A, Fitm/TLD Data. ... eeiiineinaeieennerenrcaarnsans Crereenaean .
B. In-¥ivo Lung Scans........... ettt atiatesaiateat e aaa s
C. Bioassays..-..eveeevan. Ceatecaanaesaaaas Cetieerearatsa s .

II. Raciation/Radicactivity Measurements.......civeiiiinnninnnannnrans
A. Area Radiation Leveis...... e Ceeereceetarcenaraans ceenaas

B. Interior Air Samples - Working Areas........cveviicnnnnnnn.s,

C. Special Air Sampies - Buiiding 055.............. Creesatreneas
IIT. Efiuent Monitoring. .o ieiiiriiiiininnneaannenss frte e tareeaaaeaa
A. Treatment and andiing.....coceeieeinnnnnns Cereteraeaeaean ..

1%, CSnvironmental MonitorinGe . ci oot io ettt itieenetonemesenennoanannnas
A. Irtroduction................. etraenaan e eeteeaaaa. Ceeeeaes

B. General Sescription.....iiiiniiiiiiiiiiitet i rtnnnnnanenas

C. Results...iiiennnncncrnnnns ceerenna Cetaeeetaaraan Ceeien Ceaas

V. UNUSUAT EVBNTS . i i ii it ieeattnenannacanaensccancncnans cearena

i. Surmary, Trencs in Zxposures and Effiuen

ViI. Anticipated Aciivities Juring Next Reporting Perioc........ cenean

Referentas..c.oveeeeernaan ettt ceeasstaaanas

Appencix - Personnej Mornitoring....... cenees .
TABLES

1. Personnel zxiernal Ixposures :Whoie 3ocdy

2A. Summary CF 3708558¥S.ceeuerirnnnniinnnnn

z2. Positive Biocassay esuit Summary....... .

FOQRM 719.F AEV, 2-80

No . NOO1TIJ001C4

PAGE . ¢

TS ittt i aertaracnaenaaa

20888 Y L Lt e e

NN b e el e bl
-~ €3 WO M 1 W W MN

)
03]



* Rockwell Intemationel NO . 400171000104

Energy Systems Group PAGE . 3
COHTENTS

5. Afr Samples = NMDF. ..o it it i ettt resrceenienanaans

6. Atmosphericaliy Jischarged £ffluents Released to Unrestricted
Areas............. Craseeen. C et etataeteea ittt ite e
7. ~iquid Effluents Dischargea to Sanitary Sewers...............evnn
8. Environmental Sampie Stations iocations............ Ceeerearanaans
9. Soit Radicactivity Jata..... Cerreraaena Ceieeireetiaaieaaenanaaen
19. Yegetation Radioactivity Data.....ooiviiiiiiiiiii ittt ieeaaeann
il. Ambient Afr Radigactivity 2ata.........ivivnnirncnnnn. e ereaanan
12. SSFL ?rocess Water Radioactivity cata............. e ereerraeenas
13. Bell {reek and Rocketcyne SSFL Retention Pond Radiocactivity Data.
14 Site Anbient Raciation Dosimeter Data.............. Ceteereeaeaaa
13 Je S0to anc SSFL Sites - Ambient Radiatisn Dosimetry Data........

T
—

Summary cf 3ioassay Services Availabie from United States
Testing Company, INC......iiiieinnnennnnneennnns Cereeeen e

M aEaad wam B SELV AN



*wnmmm No . N00ITINC019Z
Energy Systems Group PAGE . 2

INTRCDUCTION

As set forth in the tnergy Systems Sroup's special xmaterial Eicense(lj as
Condition 23: "A formal annual! renort shall be made to thne radioisotope review
committee of the Nuclear Safety leview Panel {NSRP) reviewinc employee excosures
i} if there are any upward trends devei-

and a¥fluent release data to determine {
oping in cersonnel exposures Tor identifiable categories af workers cr types of

-

operations or effiuent releases, .2} if exposures ana efluents might be Towered

under the concent of 'as low as reasonatly achievaole,' znd (3} if ecuioment for
effluent ana expcsure centrol is being properly used, maintained, and inspected.
This recor: shal’l incluce revisw aof othar required auciis and inspectisns per-
formed curing the sast tweive monihs and review ¢f the data from the foilowing
areas: <Zcmplovee exposures; bicassay resuits; efflient rejeases; in-plant air-
berne radiocactivity and environmental menitoring.”

These reports present an 1isicrical basis for the idenii“icaticn of trencs.*
It shoulcd be rotec that in scme instances both NRC licensed and non-NRC licensed
activities take 37ace in the same buiiding. in these cases, cartain measurements
(e.g., ventilation air exhaust radioactivity; carnot ce separated “or sach type
of activity. wWren this oczurs, tne vaiues are reported unmodi<ied as measurec
ané are conservatively attributed whcoi'y to ‘icensed activities.

The following £5G facilities an¢ operaticns are specificaliy covered in
this report:

1} Fuel Fabrications - Buiiding C0. and supporting operations in
Buildings 0Cl and 3504, Je Soto Facility, Zanoga “ark, California

Rcckwell international hct iLaboratcry - 3uitding 5C2, Santa

ny
——

SJsana Field Laboratcries, Santa Susana, Zaiifornia

Nuclear Materiai Development Faciliiy - 3uilding 355, Santa

Wl
(%)
[3)
w

Susana Fieid Laboratgries, Santa 3Susana, Zaiifornia

*Tae initizl report in this series was for the year 1373°7/. The most recent
previous report was Tor 1977:\47.

EOSid TI10.8 AEY LE20
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I. PERSCNNEL DOSIMETRY

Persannel cosimetry technicues Jeneraliy consist of two types: those which
measure incident radiation on the body from external sources {e.5., film badges]
and those which measure interral Scdy organ accumulaticns of wradioactivity via
inhajation, ingesticn, or nossibly *nrough cuts or punctura wounds ie.g., bio-
assays;. ~n attemct has been made ic separaie the exscsure wodes as much as

possible alorg these lires %o {1} permit an evaluation of the more significant
exposure routes and 12} to allow a differentiation between those expesure sources
whicn are extarnal 2rd ccntrollable in the future and those which may continue f¢
irradiated the bocy for some time seriod, regardless 3f future efforts {i.e.,

1
)

interna’ body ceposiis:.

A, FILM/ATLD SATA

Perscnne] external radiation exposurses for the sertinent activiities are
presented in Table I wnere the number of individuais within specific annual dose
ranges are 3iven. T~he data for those persons with measured doses greater than
2erg are plotzed in Figure i using a Soc-probaniiity scale. Data which have an
essentiaily “occ-normal distribution wil, appear as a straicht line on sucr 3
scale. This shgws that the median scse “gr dersonnei axpcosec to raaiation is
wel’ below 123 mrem, about 20 mrem.

ECRAM 719-FP REV. 2-80
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TABLE 1
PERSCNNEL EXTZRNAL ZXPOSURES - 1978
fose Range 2 o2 ch Pop-Cose™
{Rem}; Peopie} ‘Cumuiative People’ 1) ‘Man-em}
No Measurable 1377 1377 71.1 2
<0106 432 1689 33.4 21.86
C.I-2.25 a6 1869 36.5 0.3
G.25-0.56G i8 1887 37.5 6.75
€.50-0.75 i6 1903 98.3 13.2
3.75-1.90 4 1507 98.5 3.5
1.8-2.C & 1625 g0.4 27
2.0-3.9 5 1934 39.3C 22.3
3.9-4.9 H 1335 25,95 3.5
£.3-5.0 : 1936 160,90 4.5
>5.0 G =936 - -

109.85

*The midpoint of 2ach

73.-M.282/¥1¢

FORM 718.P AEV, 2-80

dose range was assumed for the average dose in
calculating the popuiaiion dose :Man-Iem; “or that range.
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It can 2lso be noted that ali exposures are beiow the arnual occupational
1imiz of 5 Rem, with the average exposure {of personnel wih non-zerp doses)
being about 197 owrem cr acout 4% of this imit. <Jompared o the arevious yeer

(1377} data, the *otai populaticr dose increased from 67 to _1C man-rem.
B. TN~Y VG LUNG SCANS

Measurements are periodicaily made of tne totai racicactive lung burden for
soecific radioisotcnes of those empioyees who have been potentially exposed to
radioactive aeroscis in tne respiranly-sized particie rance. ~hese measurerenis
are accomplished thrcugh <he use cf a whcle becdy counter.* QOurirg 1278, forty-
igrt Jung scans were made for uranium ceposition. Eleven ¢f ine scans [on ter

“ferent ingivicuais} showed scre degree of Sositive resulis. However, “oliowup
cars showed 2 steady decrease of these lunc burdens in 217 cases {see Table 28B;.

Bipassays rormaiily consist of anaiysis of .rine znd occasionaily, Tecal
samples. Personne: wnose werk assignments jctentiaiiy expose tnem to respiranie-
sized radioactive aerosdis are =dutinely crecked in this manner. Normaily,
drinalyses are perfsormed guarseriy and “ecal analysis only when gress internal
contamination is suspecisc. The tecnnigues employed 2re descrited in 2ppendix A.
A statistica’ summary of *he resuits for 1678 appears *n Table 23, while a
cetaiied Tisting of the positive results is shown in Tabie Z8. 0Data or the in-

-

vivo 1ung scans performed in 1978 aiso appear in these tabies.

*Lelgeson Nuclear Servicas, Inc., 2ieasanton, Lalifornia

Al Tem B By = N
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TABLE 2A
SUMMARY OF 3ICASSAYS - 1978

Tota’
Tota’ Fositive Total Individuals
Measurement™ Type* Tasts esulits Aditn Positive Results**
L JF 255 g 3
U UR 20% 3 3
GA 1A 1 J {
Ga 23 2 g g
GB Z8 4] - -
GB H 2 3J 2
Py A i8 g J
F2 1 3 - -
F3 3A 27. 45 25
F3 3B 271 22 id
J ' 48 11 iC
Sr-30 - 2 2
Cs-137 TBC c - -

*IF - Uranium-Flyorometric

LR - Lranium-Radiometric

GA - Gross Aloha

GB - Gross 3eta

Pu - Gross Plutenium

F? - “ission Prcagucts

-ifD - Jranium - In-¥ivo _ung Zount
T3C - Tozal Body Lount

=*Tests are some:imes repeated when positive resuits are obtained

Note: See Aprpendix for description of various Dicassay tecrnigues

EORM 7198 AEY 280D
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TABLE 23

POSITIVE BIOASSAY RESULTS SUMMARY - 1578

Resuiis Per

Veiume Ecuivalent
K4S Sampias Analysis Anaiysis 15GC ml/day Specific MPEB*>
No. Date Tyoex* {ugm} {ugm) ladionuc’ide (%)
4213 G8/1&/78 or .C0Cs .75 U 3.75
£215  J5/1C/78 uF J.0001 <MCL J -
4014  08/28/78 ur 5.0004 2.80 J J.69

2040 21/11/78 Tt 84 J~235 26.5 wpLpY
2040 C5/03/78 ¥l 3 L-235 -

2040  59/07/78 Ty 78 J-235 i

2040 31/18/79 e 5 1J-235 -

4215 ©9/20/78 U 5.5014 2.° L 2.1

1643 91/11/38 wLe 72 U-235 17.8 MELB
1643 05/03/78 E ¢ J-235 -

1863 09/97/78  I4C 34 §-235 13.7 MPL3
1863 ©1/:8/79 WL o 1-235 -

4154 C1/11/78 RS 34 J-235 2C.3

4154 35/03/78 S¥LS o U-235 -

1816  33/26/78 UF J.0005 .75 U ¢.7%

1816 04/94/78 LF g L -

3986  G5/03/78 iyLe i8 J-235 17.3 MPL3
3686  39/07/7 Vil J L-235 -

4236 0i/11/78 VLS 83 U-233 1.8 MPL
£296  25/33/78 VLS ) J-235 -

434z J5/23/78 VLS 31 $=-233 7.3 MPL3
£345  09/707/78 VLS ¢ J-235 -

36

4414 12/05/78 <F 0.0C07 1,25 L 1.2
45:d4 12/153/78 <F 2.3001 <MD J -

FOs@apM T19-F RE/. 2-80
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TABLE 28

POSITIVE BICASSAY RESULTS SUMMARY - 1978
(Continued}

Resuits Per

Volume Zquivalent

&S Sampie Analysis Analysis 1500 =11/day Specific MPBB**
No. jate Type* Lugm; Lugm; Radionuclide %
£508 11/19/78 JF 2.3003 J.45 L 0.43
4508 12/15/78 <F 3 - v -
4356 08/20/73 UF 0.3004 $.60 U C.€C
4336 2%/07/80 LF £.3001 <MD L -
£136 C5/94/78 UF 3.20C5 J.78 U 0.75

36 06/27/73 v J - v -

4208  15/03/78 VLD 4z Y-235 :9.2
4298  59/07/78 IVLC 3 U-235
0812 03/06/78 ye Z.0003 2.43 J 3.45
0812 34/C3/78 JF S - & -

1547  11/Z8/78 UF J.6C93 G.45 y C.45
1567 12/17/78 JF J - G -
4210 Ci/11/7 Ivic 30 J-235 9.2
421G 05/03/78 VL 3 j-235

*IVLC - in-Vivo Lun¢ Jouni
UF - Lranium-Fluprometric

*+MP3B - Maximum Permissanle Bedy Eurgen
MCL - Minimum Jeteciabie Lavel

¥¥p 3 - Maximum Sermissable Lung Burcen

~J
[ ¥ ]
b=t
1
=
[ Y]
oh
(%]
<l
-t
7o)

FORM 719-F REV. 2-80
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[\

T
II

. RADIATION/RACISACTIVITY MEASUREMENT
A.  AREA RARIATION LEVELS

To roughiy characterize the general external levels of penetration radiation
which existed at eacn facility during 1978, the daia presented in “abie 3 were
compiled based on survey measurements made by the assigned HS3RS representativeis;
during the year. It shouid e noted that whiie tnese data are believed to be
anproximately correct, somewhat higher levels possibly coula have existed for

Timited vericds in certain jocations.

TABLE 3
RADIATION LEVELS - WORKING ARtAS -~ 1578

Building/ Average Uose Rate™ Maximum Jose Rate
Area {mRem/h} ‘mRem/h)} Remarks

CCl-Fuel F2b ~3.C ~8.3

GGa ~0.06 ~2.0

029 {3.; 3.2 Uncontrclled area
0.3 3.9 Uncontrolled area

¢55 <1 ~29

*Estimated

B. INTZRICR AIR SAMPLES - WORKING AREAS
Ir thcse working arsas where <he rature o7 the tasks being performed and of
the materiais in use poientialiy might “ead %0 the generztion of respirabie-

sized radioactive aerosois, ceriocaic air sampling is performed. 2 summary of
these resuits for 1978 is given in Tanie 4.

731-M,262/vig

FORM 718-7 REV. 3-80
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TABLE 4
INTERIOR AIR SAMPLE SUMMARY - 1978

Maximum Average*
Buiiding/Area pli/ce pCifce remarks**
- ey =0 - v -a-1G
C0i-Fuel Fab i X 10 5 X 1971 a
0G4 Not Sampiec Xot Sampled
C2C Controlied Areas 1 %1070 6 X i0°* By
- - 1™ 2 - y anm™
Urcontrolied Areas 1.5 X110 1 > £ 10 13 8By
-12 =3
05%& g Xx1c *© e X i -~ a
*Estimated

**Because 0F the nature of Zne material in use, 8 » activities are not
normaily measure¢ in Buildings 201 and 055, and o activizies are not
normaiiy measurec in 3uiiding 329.

C. SPECIAL AIR SAMPLES - BUILSIKG 055

In SBuilcirg 353, air samples were taken rcutinely at about 30 separate
locations ad;acaent =0 zhe Jlove oox trains, as w~el: as at severa! otner locations.
The resu.ts of these samples For 1378 are :zanulatecd in Table 5 in a descending
order cf magnituce with the date iwcnth-week) of sach measurement noted. In this
manner, any znusua’ airborne activity release is more readiiy apparent. For
example, in 13978, the week ending Jecember 21, ana 2ossibly tha: ending
Cctober 27, seem to occur dispropoorzicraieiy cfien on the tapulation. It may
be notec from Table 3 that the nighesi weekly concentration cccurred near gicve
Box Z4NE “or the week ending decamoer 22 when tne cumulative air Concentraticn
was 5 X 107°2 —“"—;;—"
MBC for zne most restrictive material present (Py-233:.

2

VY

This vaiue is jess than 20% 2F che weekly integrated

73.-M.262/v1g

FORAM T19-P REV, 2.80
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TABLE =
AIX SAMPLZS - BUILDING 935 - 1678
Maximum Cumulative
Weekly Exposire

Sampiing Location Ag;gégi—h/cc) Week{s} Ending
GB24NE g.12* 12/22
Support iab 6.3-12 12/1
GB3S 5.4-12 10/27
Chemistry Lab 4.3-12 12715
G3SS 4.5-12 13/27
Suppers: Area 4,5-12 16/27
GBiA a,2-:2 12/31
GBEN £.2-12 12731
GB1LN 3.2-12 12/31
GB24SE 4,2-12 12/31
G35S 3.6-12 10/27
GB27S 3.6-12 12/31
GB19S 3.6-12 12/31
GBisSW 3.8-12 10/27
GBEN 3.6-12 127908
GB18S 3.6-12 18/31
GBZ0S 3.2-12 /17, 11730
GBAN 3.3-12 11717
GB3AN 3.3-12 .2/C8, 10727
GB1A 3.3-12 0727
GBI5A 3-12 10/27
Far. Room 2.7-12 11/24, 12731
$TA 3 2.4-12 i1/24
Vault 2.4-12 22/31
STA A 2.1-12 ti/24
GBZ4SW 1.5-12 28725
STA 2 s.2-izZ 11/24
STA C 1.2-12 13/C3
STA 2 3-.3 11/902

N
*C-1Z2 =3 x 10 1‘. T¢ optain zverage cencenztraticr in plifec,

aivide vaiue shown by 4C.

~

731-M.2862

FCAM T19-.P AEV. 2-80
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Zi. EFTLUENT MONITORING - 1378=*

Effluents whicn may contain radioactive materiai are generated at =56
facilities as the result of operations performed under contract *o OCE, under NRC
Soecial Nuciear Materials License SNM-21, arnd under State of California Radio-
active Material License J2:5-59. Tne specific facilities are identified as
Buildings 221 and GC4 as *the Je Sotc site, and 3uilcings 320 and 953 at the Santa

A
!

Susana site {SSFL}.
R, TREATMENT AND EANDLING

Waste streams releasad to Jnrestricted arsas are limited in al’ cases to
gasecus ancd/or particulate aerosol effiuents. CZontaminatec liguids are not
discnarced o urrestricted areas.

“na leve: of racdioactivity contained in ail atmospherically discharged
effiuents is recuced to the lowest practicable values by vassing the effiuents
throuch certified, nigh-e®ficiency particulate air (HEPA; Filters. These effluients
are sarpiad for any remaining sarticulate radicactive materials by 7eans of
continuous stack exhaust sampiers at the point 27 release. In addition, stack
monitors instaiied at 3uiidings 02C ana 952 provide automatic alarm capabiltity in
the event 5¢ the release of gaseous activity from Builaing 2290 or narticulate

activity from Building 255. The HEPA fiiters Jusec for Tiliering gaseous effluents
are 399.97% eT¥icient for particies of Q.S;um ciameter. Particuiate fiitration

e“ficiency increases above and beiow this size.

*L separate anc comprehensive recor: on faciiiy efflients anc envircnmentai

monitoring is prepared annually. The data oresented in Section IIl and, iV
of this repor: were aimost whoily abstracted +rom this report ‘or 1678.%~/

FORM 719.F AEV, 2-80
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TABLE 6

ATMOSPHCRICALLY DISCHARGED FFFLUCN! RELEASED TO UNRESTRICTED AREAS - 1978

Approximale
EfFTuent,
Point of Vo]uga
Release (tt

Building

001  Stack kxit 2.3 x 100

004  Stack kxit 3.4 x “1010

020" Stack Exit 1.1 x 100
s stk s0a
TOTAL 7.6 x 1019

Annual average ambient aiv radio-
activity concentration - 1978

*Effluent radiocactivity is generally less Lhan ambient air radioactivity.

Approximate
Minimum Annual*
Netection Average
Activily Limit Concentration
Moni Lored {(1Cifma) (1Ci/mf)
a 1.7 x 10718 <1.8 x 1071
8 b4 x 10° 64':8)&101’
a z;x1015<bsx10”’
B 9.2 x 107 '<45xw“’.
a 0.9 x 107 16 <4.0 x 10° 16
8 3.0 x 10716 1.4 x 10“13
16 - -16

2.4 x 107 <3 5 x 10

a 7.5 x 10712 me/mg
B 8.8 x 1074 mc/m2

tions werec at the ambient air radioactivily concentrations, a total of 2.4 x

released, which value is»2.5 Limes

731-M.262

greater than the actual release.

Sampling Period Total
Maximum Radio-
Observed Activity
Concentration Released
(e Ci/m) (Ci)
1.4 x 1073 <1.6 x 107°
3.8 % 10 -14 5.0 X 107°
4.7 x 10’1'5 26.5 x :m‘7
4.6 x 1001 <4.3 x 10 -6
1.3 x 107° <1.3x 10 7
1.0 x 100 5.9 x 1072
9.7 x 10710 <B.1x 10 -8

<1.7 x 10'5a
<6.8 x 10'58
Lf

relgased concentra-
10" Ci would be

dnoin swepsis ABJeum

39vd

ON

7CTO0CILTOON
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The averace ccncentration and totai radiocactivity ir gaseous effluent
releasea +2 unrestricted areas are shown in Tatle 5. The effectiveness of the
a2ir clearning systems is evident From the fact inat, i~ mecst cases, the gaseous
effluent reieasec is less radioactive than the ambient air, wnich is indicative
that there are not any radicactivity reieases during rormal acility operations.

Liouid wastes released to sanitary sewers, i controiied area as provided for
oy CAC 17 and 19 CFR 20, are generated at the e Scto site only. Liguid wastes
are dischargec from 3uilding JG1 following analysis on a volume batch basis only.
There is no continugus “iow. Buiiding 004 tiguid chemical wastes are reieased to
a procortiona; sampler installation which retains an aliguot each time a fixed
volume is reisasec to the sanitary sewage system. MN¢ radicactive iiguid sffluents
are releasec from the Santa Susana Buildings 320 or 055 except as conirolied
1iquid racioactive waste solicifiec and shipped offsite for land buria’l at
approved disposa’ sites. The average conceniration and total racdicactivity in

£ -

Tiquid effluents discharced in 1378 are snown ir Tabhie

EORAM 718-P REV. 2-80
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1ABLE 7
LIQUID FFFLUENT DISCHARGED TO SANITARY SEWER - 1978
- Approximate Sampling Period Tota)
Approximate Minimum Annual Ma x imum Radio-
Ef fluent Netection Averaqe Observed Aclivity
Poini. of Voluwe Activity Limit Concentration C(oncentration Released
Building Release (Ft7) Moni tored («Ci/md) (#Ci/mo} (mCi/mf) (ci)
_ a 1.2x207° 1sx107 37x107 2.3x10°8
001 .'Fgﬁ:"“"" 40,500
. - = -7 . N
B 4.1 x 107 1.1 x 107 3.3 x 1077 1.7 x 107°
. . -9, -8 -7 -5
Propor- a 1.2 x 1077 <2.1x 10 1.5 x 10 <8.0 x 10
004 tional 1,039,600
Sampler A 1.1 x 107 78x30® gaxw® 3 x 07t
020* - 0 - - - -
055* - Q - - - -

*All liquid radiocactive wastes from these fac

itities are solidified and land buried as dry waste,

731-M. 262
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¥. ENVIRONMENTAL MONITORING
k. INTRCDULCTION

Tre basic policy for controi of radioiogica’ {anc toxicological} hazards at
ESG reguires thai, tnrough engineering contrels, adeauate containment of such
raterials ce providec, and through rigid cperationa’ controls, that facility
f
environmental meonitoring program provicdes a measure 3¥ the effectiveress of the

h

luent rejeases and axternal radiaticn Jeveis are reduced to a2 mirimum. The

m

" Group safety procedures and of the engineering safeguards incorporated ints
facility designs, Specific radionuclides in facility effluenz or environmental
samples, although not routinely identified due to the exiremely iow radiocactivity
levels normaliy detscted, may be identified dy analytical or radiochemistry
tachniques 17 sigrificantiy increased racioactivity levels were oopsarved.

In addition tc anvironmentai moniforing, work area zir and atmosphericaily
discharged e®fluents are continuously monitored or sampled, as approoriate. This
previces 3 civect measure 97 zhe effectiveness of engineering controis and alicws
remedial actior to bHe taken before 3 significant reiease of hazardous material
can goccur.

S6il and vegetztion sample coliection and analysis “or racioactivity were
iritiated ir 1952, in the Downey, Caiifornia area, where the £5G was originaily
located, cnvirormental sampiing was subsequently extended to the proposec Scdium
Reactor xperiment {SRE} site in the Simi aills in May i954. 1In additicn, sampling
was degun in the 3urro Fiats area, southwest of SRE, where cther nuciear instal-
lations were gianred, some of which are Currently in gperation. The Downey area
survey was sterminatag wnen he Srcup relocated ¢ fangga Park in 1953, The
primary purcose oFf the environmenta. monitoring pregram is to survey environ-
mentai radicactivity adequateiy o ensure that IS5§ operations do not contribute
signiTicantiy to envircnmenta: radioactivity.

FORM T19-2 AEV. 2-80
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B.  SENERAL DESCRIPTION

Environmentai sampling stations tnat are iocated within the bouncaries of
ESG sites are referred to as "snsite" stations; those iocated within a 1C-miie
radius of zrne sites dre réeferred %o as "ofTsite" stations. The onsite environs
¢f the De Soto and SSFL sites are sampled monthly %o determine the concentration
of radioactivizy in typical surface scil, vegetaticn, and water. Sc¢ii is aiso
sampiad onsite semiarnuaily Tor plutonium araiysis. Simiiar ofSsite envircnmental
sampies, except for plutonium anaiysis, are obtained guarterly. Continuous onsite
ard 5¥fsite arbient 2ir sampling orovicdes information concerning Tong-lived air-
borre particuiate radiocactivity. A site ambient radiation moritoring program,
utiiizing thermeiuminescent dosimetry (TiD), 2egun n 1971 was expanded curing
1978. 7he lecatiors of sampiing stations are shown in Figures 5 through 7 anc

Tistad ir Tabie 8,

Mo inientionai reieases o7 any liguids containing riadicactivity are made *o

urres

L
cf

ricted areas. Liquid wastes generated atv the De Sotec site are discharged
ntc the cizy sewage system. This effluent is samplec for determination ¢f con-

-

tainea raaioactivity. Sanitary sewage from-ail 20E anec 3SG Faciiities z:i the

SSFL site is treated 2% an onsite sewage piant. The piant effluent drairs into

a retention pond, iocated on ine adjcining Rocketdyne Zivisicn site, The surcace
water drairage system of the SSFL is composed of catch ponds and open drainace
citcnes izacing to ine Recketcyne retention odonc, This pond also receives the

ESG site sewage clant effluent. Water from the poncd may be reciaimed as indusirial
process water, or it may be released offsite into Bel’ Lreek, a tridutary of the
Los Angeies River. The pond aisc was monitored at discharge for trizium and for
ronradicactive poilutants by Rocketcyne Divisicn as reauired by discharge sermits

issued ¢ Rocketdvne by tne faiifornia Regional Waier Guaiity Contrecl Boarc.

Air sampiing is performed continuousiy at the De So%o and 3SFL sites wizh
automatic air sampiers, operating on 24-h sampling cycies. Afrborne sarticuiate

FORAM 719-P AEV. 2.80
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radioactivity is collectea on Type YY-70 fijter media, which are automaticaily
changed daiiy at *he end of each samplinc period. “he samples are counted for
alpha anc beta radiation following a minimum 20-h decay pericd to eliminate radon

particuiate daughters. The volume of a typical daily ambient air sample is

approximateiy 2% m3.

Tne average radioactivity concentrations in local soii, vegetazion, surface
water, and in ambient air for 1978 are presented in Tables 9 through 12. In
calcuiating the averaged concentratiorn vaiue for the tables, tnose individual
samples having radioactivity levels iess than their sminimum deiection levels
(MDL} are assumed te have 2 concentration ezual to *he MDL. This method of data
averaging, reguirec by ZOE Manuyai Chapter C5hil, affords a significant level of
canservatisi in the data, as evident ir the tables, in thai most radicactivity
concentrations are reporzed as 'Tess thar’ i<} vaiues. Thus, for measurements
in whicr scre apparent racioactivity concentrations are beiow the MDL, the true

averaced vaiie is actually somewhat less than tne vaiue reporied.

The maximum level of radiocactivity detectec “or a s’ngie sample is reporied
pecause of its significance in incicating the existence o7 & major episode or area-
wide iccaticon 27 raciocactive material geposition. :Ixcert for ambient air racio-
activity, none of the maximum observed values, wnich occurred randomly during the
year, show a great increase over the average vaiues beyond natural variabiiity.

The air sampie data reTlect March and December atmospheric auclear device detona-
tions which resuited in markec but iransient increases in local airborne radio-

activity jeveis.

The resulis reportec in Takles 2 ancd 11 show n¢ significant difference in
radicaciivity content between onsite and offsite soi’ and vegetation sampies.

~
i

Tapie :{ shcws no significant variations in soil piutonium concentrations for the

FEORM 719.P REY. 2-80
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TABLE 11
VEGETATION RADICSACTIVITY SATA — 1978

Gross 2adioactivity
(uCi/g)
[ 3]
Amdyuti ne. . Agt
hraa detivity Samples Jry Height 50
Anrual Max imum
Average Arnual Averaga Yalue 5AS";L;9
) o= Al Ao, [P .Y viwaTl ¥CU
Yal e (951 Confidence Leval) taTuek
- - - € 'a - '7 = -
. 164 §(<5.3 t 4.1) 1070 {<2.4 £ 1.7} 10 5.6 x 1077
On Site . -5 -4
24 164 (2.6 = 3.05) 10 {1.86 * (0.23) 10 3.1% x 10
A ’ A -8 y a7 in=7
2 28 (<6.6 = 4,4) 10 1<2.4 = 1.5) 10 5.6 x 19
Off Site i 5 a4 a
B8 | 48 (3.3 £ 9.57) 10 {1.43 £ 2.23) :0 2.41 x 0 °

*Maximum value ohserved for single sample

3ross Radicaciivity
L. $0. fCi/mi)
Area Activit - oY AR
24 Sanples
Average VYaliue Ma ximum*
racs co T Thserved
195% Confidernce Lavel} ey
i -= ! Jalie
ESE-357 ~ 24 2.6 = 2.3) a- il L 1~ iD
=z [ a2 (4 ! PR 4 =< / 18 4.2 x 19
~ : -~ - LY ‘9 - -3
I 2 24 | (3.0:38 10 3.8 x 1077
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:Ac

ivity i

aross PRadic

ac

R B

WL ¥

PR *

Average Value

ELE

Cecnfidence _avel}

Maximogm®
dbse~ved
Yalze

% of
Guide™

.3)

<9

7

ol

NA

~ I =-f .
Pend 2-ZA 2 12 i{5.5 = 1.8V 10 9.0 x NA
Mud So. 55 ] o -

BTN P! 2 - 1 . A At A=Y em=D .
(:2i/3} 3 i2 (2.5 =5.69; 107 , 2.8 x 10 R
gell Creek . I -7
Vecatatinn : a < (<2.€ = 1.7} 10 1 5.1 x i¢”’ NA

‘.-3"1"-‘-!\‘ i
to. 54 . S o -4
PR . : ! i1.%6 = 2.03% 15 .12 0 TN
{(«Ci/g ash) 3 12 i‘l ° R 2.14 x : NA
8217 {reek ! AI 8 . i
1 PR I ' | a ; VoA 1 et .
VageTation ; a 12 i(<ﬂ.5 * 3.8 i) 1.0 x :0 NA
ko, 54 i i i f
ThP i . [ A At AnD LN

_2i/g) | 2 - 12 (2.8 £ 3.08) 1&g 4.4 x G | MNA
dry wa‘ght) ; | i

i1 - : ! i H { A 1 -1) 2o ap~alU n S
Bail Creex a ] i2 (2.4 = 2.3: 1) <Z.4 x i <f.30%
kWzter %0. 18 = -9 9
(L2i/=2) 3 .12 t{2.3 £ 4.3) 19 3.5 x iC 0.8

Fand Water a - 12 1<2.5 2 2.8; 107*Y 0 3.8 x 10 <2.50
No. 8 ! i

CmE L) ! 1 4 L A 1,-9 " :n~9 1
(Jul;ﬂl; 3 | 12 . 3+3.8; 10 7.¢ x 190 1.4
cct = ! N - -10 -19

SSFL Parnd R-2A a S ¥ 12.5 2.8 10 "7: 2.7 x 10T 1<D.005
Aatar No. 12 f ~ | 2 |
eoi/ad -3 S ¥ (4.5 3.8} 10-° :86.3x16° § 1.5

I 1 1

*axingm salye ohsarvea Sor

=G i e s0i/Tix, 3 x

5 x 1976

CCZ Manual fChactar 2824,
WA — =gt anplicadie, no Gu
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g TABLZ 14
AM3TENT AIR RADIQACTIVITY SATA — 1378
aximu m*
. Average Va'
Site . ns o ran No. AVE ,’E, ue ,-seried % of
Lzzation Acivity Samples 1952 valye Suidet
A ; Ve Confiderce Lavel e e
Cenfiderce Lavel) caily)
¢ iy p-i2 ! 4
Ce Soto a8 713 (<8.4 £ 82.1) 10 9.5 x 10~ <0.28
gn Site : -a s
(ci/ea) & 0 713 [{<a1: 1.7y 107+ 1.4 x 10712 ] <0.030
’ ! . \ . _ ca=15 0 ~ie ] .
SSEL . 23 1724 {<7.2 = 7.3) 13 2.1 x 107 <i2.0
Cn Site - |, Y ~12
{3/} 3 i 1724 i-;<8.8 + 1.7Y 10 7 [1.5x 10 <0.29
S3r. Sewage ) H .5 e
Treziment 2§ {<7.2£7.3) 10717 4.4 x 10777 <2222
Plant i 327 ¢ RV -12
GFf Site g=* | [<@.4 = 1.6] 10~ :1.2 x 10 <0.2
(LCi/m2) | %
QF At ~n - i - - "15' “ "._ -
g;qén;' 701 a8 I (<7.1 £7.3; 19 (3.4 x 10777, <11.8
e ql:l M
£ (1" A% 93 - --\'lé 4 - ~
O I die g¥* (<8.9 £ 1.5) 10 !;-J x 10 12 <0.20
(-Ci/ma] | |
*layimum val.a observed for s'ﬁg’e SGﬂpTe. 19
“Giide: Ze Sota site, 3 x 13°1é LCi/mg; L4 3 X 107°Y uCi/m23; 13 CFR 20
Agpendix 3, SSFL site, § x i07+% uCi/mie, 3 x 19-11 Ci/mis;
16 {FR 20 Appendix 3, CAC 17, and 2OE Marual Chagtar G324
SMDL = 5.0 x 16'4*1;Ci/m£ — Indiyvidual daily sampies with activity levels
of ¢ to 6.0 x 1015 .Ci/me are recorded and 2varaged as 6.0 x 10-15 Ci/7z.
=l = 1,2 x 10734 Ci/mi — Individual daily samples with activity levels
0f 3 i 1.2 x 1314 =Ci/mi are rscorded and averagad as 1.2 x 1724 _Ci/m
Irdizatad average vatues are upper 1imits, since scme Zata were Selow the
minirun detactisn ievels.
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1978 sample sets. The detected radicactivity is due *to a variety of naturally
occurring radionuciides and %o radioactive failout resulting from dispersal of
nuclear weapons materials and fission prcducts by atmospheric testing. Naturaily
7 =40 ba’, Sm‘4 , and the uranium and trorfum

series (inciuding the inert gas radon and its radioactive daugnters). Radio-
90 30
-y,

occurring radionuciides inciude Be

activity f cn fatlout consists primarily of the fission products Sr”
6513 , and Pt , and also U23“ and 35239.

Domestic water used at the SSFL site is obtained from Yentura County Water
District ho. 17, which also supplies nearby communities, and is distributed onsite
by tne same piping system previousiy used when ali fac111ty process water was
cbtained From onsite welis. Conversion tc tne domestic water supply was compieted
during 1969. Two onsite water welis were operated during 1978 %o reduce consump-
tion of Yentura County domestic water as a conservation measure duye to jocal
drcugh® conditions. The weli water proporiion in the blend averaged abcu+ 38¢
for the vear for a %stal well water consumption of approximately 6.3 x 128 ga:.

Pressure for the water system is orovided by elevated storage tarks.

liater Trom the systam is sampled monthly at two widely separated SSFL site
locations. The average domestic water radioactivity concentration for 1978 is
presented in Tabia 12.

As discussed earlier, surface waters discharged “rom SSFL faciiities and the
sewage plant effiuent drain southward into a retention pond on Rocketdyne property.
When ful), the penc may De drained into 3eil Creek, a tributary of the Los Angeles
River in the San Fernando Valley, Los Angeles County. Pursuant to the require-
ments of Los Angeies Regional Water Guality Zontrol Board Resoluticn 66-49 of
Septemper 21, 1866, a sampling szation for evaiuating environmental radigactivity
in Bel: Canyon was established in 1966. It is Tocated approximately 2.5 miles
downstream frcm tne southern Rockwell International Corporation boundary. Samples,
chtained ara anaiyzed monthly, include stream ded mud, vegetation, and water.

EABER 7100 BEA N O
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Average radiocactivity concentrations in Rocketdyne and Bell Lreek samples are
presented in Table 13,

Compariscn cf the radioactivity concentrations in water from the ponds and
from Bell Creek with that of the comestic water suppiy snows nc significant
variation in either alpha or deta activity.

The SSFL site surface waier and the ambient air radioactivity concentration
guide values selected for each site are the most restrictive limits for those
radionuclides currently in use at £SG Ffacilities. Tha identity of aii such radic-
nuiclides is xnown, irrespective of congentration. Accord1nglj, for SSFL site
surface water, the guide values oF 5 x 197 -6 #Ci/mia and 3 x 107 H-C1,’m.2;3, for
F5236 anc for Srgo, respectively, are aporopriata. The correspondingiy most
restrictive guide value for De Sotc site aaStnwa+er radioactivity d1s~harged to
the sanitary sewers, a controlied area, is 8 x 197 AC1/mJQ and 1 x 12 ’,LC1ﬂ: {8
for 5235 anc 5060, respectively. These values are estabiished in 10 CFR 29,
California Administrative Code Titie 17, and DGE Manuai Chapter 0524.

The cuide vaiue 6% 6 x 30'14 #Ci/mia for SSFL site ambient air radiocactivity
is due to work with unencapsulated niutonium. The guide value of 3 x 10'11 HCi/miB
fer Srgo is due <0 the prasence of mixed fission proaucts in irradiated nuclear
fuei at the SSFL site. The guide value of 3 x 10'12 «Ci/mia for De Soto site
ampient air radiocactivity is due tc work with unencapsulated uranium {inciuding
cepleted uranium). The guide value of 3 x 13'1';J wCi/miB for C060 for ambient air
radicactivity is aporopriate since it is the most restriczive limit for beta-
emitiing radicnucliaes oresent at the De Sotoc siie. Guide vaiue percentages are
not presented feor s01? or vegetation data since concentration guide values have
not been estabiished.

Ampient air sampiing for iong-lived particulate aipha and beta radigactivity

is oerformed continucusly with sutomatic sequential samplers at poth the De Scto
and SSFL sites. Air is drawn through Type FY-70 filier media which are analyzea
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for long-lived radioactivity, afier a minimum 120~h decay period that eliminates
the radon particuiate daughters. 7he average concentrations of ambient air aipha
and beta radioactivity are presented separately in Table l4.

Radicactivity Tevels gbserved irn environmental samplies for 1978, reported in
Tables 11 througn :3, compare cliosely with levels reportec for receni years. Local
environmental radiocactivity Tevels, which result primariiy from beta-emitting
radionuclides and 1ad shown the effact c¢f faliout during past exiensive atmos-
pheric testing of nuclear devices, have decreased and have been generaily constant
during the past several years. The effects of continuing, aithough infrecuent,
foreign atmospheric nuciear tests continue to be occasionally ooservable in daiiy
ambient ajr radioactivity levels; however, the long-term effecis on surface sample
radioactivity ieveis are net discernible. The continuec relative constancy in
current levels o7 environmental radioactivity is due primarily to the dominance
c¢f naturaliy cccurring radicnuclides in the envircnment and to tre longer-iife
fission proauct radioactivity ‘rom fallout.

Site ambient raciation monitoring is performed with thermoluminescent desi-
meters. tach cosimeter set contains two caicium fiugride {CaFZ:Mn} Tow background,
buib-tyne chip dosimeters. The cosimeter sets are piaced at selectec locations
(Figures 6 and 7; on or near the perimeters of the Ze Soto and SSFL sizes.

Each dosimeter, seajed in a iight-proof energy comnensa:tion shieid, is instailed
in a polyethylene container which is mounted ~1 meter abgve ground at each le¢ca-
tion. The dosimeters are exchanged and evaluated guarterly. There were 13 onsite
TLZ monitoring locations used during the year. Three additional dosimeter sets,
Tocated at jocations up *o 1C miles from the ZSG sites, are similarly evaiuated

to determine the locai area offsite ambient radiation level, which averaged

-

C.0:4 mrem/h for 1978. The average radiation dose rate and eqguivalent arnuai dose

noritored at eacn cosimeter iocaiion are presentec in Tatle 13.

The table shows tnat radiaticn dose rates and equivaient annual dosaes moni-
tered onsite are nearly identical to levels monitored at tnree wicdely separated

EactAd YIS D BEYS 1 8%
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COSIMETRY CATA — 1278

AMBIEZNT RAJIATION

Average [Dose Rate

cauivalent

o)) farem/h) ﬂﬁn?iieggse
1 de Soto 0.916 ) 140
2 De Secto 5.2k i31
3 Ze Soto g.01 ; 123
* 4 De Scto 0.015 131
5 Ce Soto 2.9015 i3l
6 De Soto 5.013" 114
7 Je Soto 3.014 123
1 SSFL 0.017 149
2 SSFL 9.017 149
3 SSFL 3.017 243
4 SSFL 3.017 129
5 SSFL 9.011 35
6 SSFL §.016 1 149
1 2¥F-Site Control 2.514 123
2 Off-3ite Control 7.014 123
3 Iff-Site Zontrol J.9015 131
*Excludes second quarter data due tc missing dosimeter,
+3asimeter rcartially shielded by water tank. 3’?“C57 d to
3509 exposure fieid L“g‘"qing third zuarzer. Unshiaided
~annual average dose rate is 3J.014 aren/h, ELJ--a.eft to
“an annual dose of 123 nrem.
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cffsite iocations. These catz inciude the natural tackaround radiation ccmponent
which exis%s as a consecuence of cosmic radiation, radionuciides in the soil, anec
radon and thorcr in the atmosonhere in addition to radioactive failout from nuclear
weapons ﬁests. Locaily, this is approximately 125 mrem/yr. The smal! variability
observed in the data is attributed to differences in elevation and geclogic con-
ditions at the various dosimeter iccations. Since the data for the onsite and
c“fsite ‘ocations are nearly identicai, nc measurabie radiation dose %o %the general
population ar 0 incividuals ir uncontrolled areas resuliecd from ESG operations.

Figire 8 1is a graph of the caily averaged long-lived aipha and beta ambient
air radicactivity concentraticns for the Je Sotc and SSFL sites during 1978, The
average beta concentraticr for eacn month 1s aiso indicated by norizontal bars.
The graph shows two orominent peaks occurring during the year, a moderate spring
increase in cencentration, anc subsequent decreasing leveis through the year's
enc.
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V. UNUSUAL EVENTS

A. BYILDING 001

on canuary 3, 1978, a smail -UALx ailoy fire occurred in the crusher giove
box. An argon ga&s purge was initiated while the remainder of tne uninvolved
raterial was removed from the dox. The fire was extinguisnec¢ &s soon as :the
argon gas was contacted. All smears zaken around the box anc a nasal smear of
the HS&RS representative were evaiuated as~20 dom, aipha. The crusher Hox was
examined and a leak was detected at the bottom of the fronti giass. The oxygen
aralyzer was replaced and the front glass was replaced with new giass *hat has an
extra gasket. The aipna ajr monitor located next to the involved glove box did
nct alarm. No detectable internal or external exposures cccurred as a result of
the Fire.(ﬁ)

B. BUILZING 004
None
C. BUILDING 020

Cn April 25, an employee was accidently splattered with spent sodium digester
aicohol cver ~25% of his body. The nrotective clothing {coveralls) were scaked.
He was wearing a respirator at the time of the accident. A radiation reading of
a maximum of 12 mRem/h was measured at the ciothing surface. The employee removed
the contaminated clothing and snowered until no further racdiation reacings coculd

[~

be measurec at his body surface, "¢

EFOAM T19-P AEV. 2-B0
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On September 20, reactor irradiated material was unloaded in an improperly
ventilated area which allowed some mixed fission product contamination to spread
to the clean area of the service gallery. A maximum surface area radiation Tevel
o€ ~10 mR/h resuited. Nc significant personnel exposures occirred and the area

A}
was subsecuently decontaminated.(sf

C. SUILDING CS5

None

EMNEBiAd 74O D BEAY S M



‘!!.i%x*umﬂkmwmﬂhnd
Energy Systems Group

NO ~ NO01TIC00194
page . 40

¥I. SUMMARY/TRENDS - EXPOSURES, SFFLUENTS

A comparison of the 1378 data with that of previous years shows:
L p

3)

-The population dose has increased as:

Year

Sopulation Jose

27 man-rem
48 man-rem
67 man~rem

110 man-rem

This increase has been due almost entirely to decontamination
and disposition (28D} of excess DOE facilities.
Median and average exposures show neo significant trend:

Year
157¢
1978
1977
1978

Average

11C
299
310
20C

Median

22 mrem
40 mrem
60 mrem
20 mrem

Engineerecd and operational contrals continue tc effectively iimit
releases 5f radicactive matarials to the environment.
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VII, ANTICIPATED ACTIVITIES SURING NEXT REPORTING PERIQD {1979)
A. 3UILDINGS 001/004

Cortinued ATR fuel element Tabrication. Also, commence modifying equipment
for a low enrichment {20%} powder iine.

8. BUILDING C20

Completion and cleanup cf HNPF fuel decladding. Commence study of Fermi
fuel declaé process.

The preparation of depleted uranium and carbide pellets will be contirued.
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APPENDIX
PERSONNEL MCNITIRING 2RCGRAM

Film badges ara furnished by a vendor service, the Radiation Detection
Ccmpary. Xocak “ype H personnel monitoring fiim is used. The film badge nolder
ijs eguinpeg with plastic, aluminum, cadmjum, anc Tead shields, as well as an
‘open window' benind which the ¥ilm is unshielded. Evaluaticn of radiatiorn dose
cr the basis of fiim density requires an intsrpretation o< <he type and aenergy oF
the radiation invoived. This irterpretation is made by Zhe cifferences in the
film densities henincé these shields.

Two senarate caiibration energies are used To determine x-rays and gamma
doses on the basis of film densizies: {1} Co58 gamma rays and {2} 35 ke¥ x-ravs
ocbtaired from 20 X¥p x-rays Tiitered with 2 mm Al. The effective energy of
x-ray ¢r jJemma radiation is determinec cn tre basis ¢¥ the ratios 2F ¢pen wincow
film density to “ilm densities under the different iizers as incicated under
Appencix -. [T the effective erergy of ine radiation is determined as <70 ke¥,
tne 3% xeV x-ray calibration cata are used. In this case, the “ilm densizy of
tne open window area is convertea tc dose by means of the 35 xeY calibration

curve, 2 corvaction facisr is then applied 2s gsetermired from “ppendix TI. “or

~

example, iT the effective energy is 30-30 ¥, the correction factor is 1.5. IF

Tne e¥Tective energy is 50 ke¥, the correction *factor is 1.1, etc. If the affec-
Tive energy 27 the radiaticn is adove 70 eV, the Coﬁu cata are uysed anc the
censity oFf the fiim benind the »?b ¥iiter is converted tc dose Dy means o9f the

Casu calibraticn curve.

Beta cose calcuiations are mace 2y subtracting the density of the filnm
locatec Sehind the dlasZic snieid “rom the densizty of the “i'm beninc the oper
wincow, muitidiying the remainder by & Deta factor, and converting *c dose by
means of the {277 calibration curve. Zacn deta factor is specific o a single,
known ragionuclide. I the racionuclide s unknown, 2 Tactor of 1.2 s apolied.

EMNSA T*O0OB ST\ T EABN
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Eastman Type NTA track plate fiim is used for neutron monitoring. The fiim
is calibrated wiin a polonium-deryliium source. High energy neutron exposures
are interpreted by counting the number of proton tracks in 25 fields uncder hign-
pewer microscopy and assigning 2 dose on the basis of the total number of tracks
observed.

Thermal neutren exposure is determined to be present wnen the fiim censity
ander the cadmium Fiiter is>1.25 Times the film density under the lead filZer.
Wnen such is the case, both density readings are converted toc dose “rom *he Coeo
calibration curve and the dose from the ieac Filtfer densiiy is then subtracted
from the cose obtaired frem tre cadmium filter density. Half of the remainder is
converted directiy 20 dose in rem.

Ail perscnal {i1m bacges are precessed routinely dy the Al “ilm badge vendor
(Radiation Oetection Company! according ¢ the methods described above.

Certair operations, such as not cell sniries wnich pose a nigh exposure
potential, require the use of special daages, wihich are badges worn “or 2 single
goeration in piace of personal badges. ithen specia’ badges are recuired, t
tadges are worn by each individual. Speciai badges are evaluaiec accorcing to
trne method previousiy described; however, the average reacing of the twc badges
is recorded an tre dese. AlT special badges are processed at Al oy the Radiation
and Nuclear Safety Sroup.

in the event of an accidental criticalizy incident, the film badge nolder
2iso contains additional components for the measuring of nigh-ievel samma anc
reutren excosures general.y associated in this type inciden%t. Zxcessive fiim
blackening prevents the microscooic identi€ication oF argton tracks. Therefore,
neugrcn exposures aoove 1C rad are cetermined dy means ¢F suifur peliets, goid
and indium f0i s, and a copper washer which are incoroorated into the film haider.

EMBRi 7T16.P BREY 280
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FILTER RATIOS AS A FUNCTICN OF ZFFECTIVE
X-RAY ENERGY FGR -0 PLASTIC SADSGE

) Ratios
ke¥ Scen Windew Cgen Windew Jpen Window Open window

to Al ) £y Plastic to Cd 9 Ph
11 15 , i.8 - ! -
16 2.5 ! 1.2 - " -
21 2.2 1.1 - -
23 1.9 1.05 - .
25 1.5 1.05 - 40 -
3c 1.5 1.05 31 -
35 1.25 1.9 8,07 -
44 119 - 1.0 7.9° 23

72 105 1.9 S33 :

93 1.0 1.0 2.1 - 6.5
15 1 o | 1.0 2.0 5.4

. Note: Filiar ratios 279ly only :0 lirear zortion of characteristic curve
which is up %o 2bout a net densiiy of 1.0. If higher densities
" are 2nccuntared, then the ratio 3f apparent dosas as determined
from the characteristic curve must be used. '

xeV Energy % .
keY 1 Factor Range i Factor
11 ] 6.0 -5 | 1.0
16 a.4 60 R |
21 2.75 79 b -
25 1.06 30 - J 1.3
30 i 1.0 _
44 0.95 =
Y
S
115 : 2.2 i

EORM T18.F AEY. 280
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The very nign thermal neutron sensitivity of indium makes it extremely useful
as an exposure indicator. In the svent of ar accidental criticality, the hich-
energy neutrons wili oe moderated and reflected by the bocdy, thereby producing
Therma: and intermediate energy neutrons that wi.l activate tre indium. By using
a G.M. survey instrument, those expcsed can be detected “or 5 hr foliowirg an

incident.

Maximur: sensitivity ¢f the film is about 200 R. Since the gamma dose in a
-I"l

criticality incident is liable tc be much creater, a LiF 715 {Thermoluminsscent

Ccsimeter) ir capsuie is aiso incoroorated into the aclder. 7.2 material can
?

rieasure up ¢ 19

In the ¥ilm badge dosimetry report, x-ray. gamma, and neuiron coses are

listed as reretraiing radiaticn, arc beta exposure is 1istec as ronpeneirating

The fiim badge dosimetry report aiso con%tains re fo:lowing information on

monitorec perscnnei:

%)  Sccial Security Number

2} ame

3} Date cf nirth

47 Badge number

5 <Zurrent dose - X - gamma, neutron, beta

6: Caierdar cuar*er dose penetirating, nonpenetrating
7%}  {Lalendar year dose penetrating, nonpenetrating

&} Li‘etime acse penetrating, nonpeneiratine.

AT tne enc 5° the year, 2mdiation Detaction aiso sends an individua’ ZRDA
Form-3 on 2ach 2erson on the “iim Cadge roster with 2 summary of the atove

information.

FORM 719.PF SIEV. 2-20
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HIGH LEVEL -NEUTRON DETEZCTORS

. - . Maxium :
Material Zimensions Snergy Cetected Sernsitivity- n/rmz
Indium | 9.70 in. x Thermal to 2.0 ev | Apsroxi-ately 10°
0.70 1n. X -
0.4G5 in,
Sl €ur ! (feur‘ 3iils of 2.3 ¥e¥ and above g x 107
§/32-in. diam-
eter) 2.25 ¢m
tata]
Capper Circular Washer | 2.0 2V to 1.0 May
Gald  ; 0.25 in. x 1.0 MeV to 2.3 Mev | 2 x 190
(bars) i 9.25 in. x
; | 2.3C5 in. .
ks - - -
Tybe of Reporting Znargy
Radiation Range iHaV)
X-ay F 3.5 to.5C0 R - 3.<20 o 3.230
Gamma = 12 mR to 500 R 3.230 to 3.9
Beta. 45 mrad o 300 rad above 1.4
Fast “eutrons 10 wrem o 20 rem v Q.30C 0 409
Thermal Yeutrons 10 orzm o 50 rem ! Thares

FORM 719-P REV. 2-80
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ANALYTICAL PRGCEDURE SUMMARY SOR BICASSAY BY URINALYSIS

The foliowing summary of analy*tical procedures is iimited to the most frequentiy

performed urinaiyses for radioactive material,
URANIUM-RADIOMETRIZ AND FLUQROMETRIC (JR, UF:

Uranium is extractad from an acidic soiuiion 9Ff ashsd urine using aiumrinum
nigrate, tatraprooyl ammcnium hydroxide, and methyl isobury: ketone. The uranium
is reccvered by dack extracting inte water by evapcrating o ketone. The water
solution is piancretted Tor aipna counting for ine UR anaiysis. Fluorometric
anaiysis requires that an appropriate a2liauct oF the water solution 2e removed
prior to planchetting for oeiletizing with NaF-LiF. The pellet s then analyzed

for uranium with a2 fiuorometer.
YIXED FISSICH PRODUCTS [F°1;
Mixec fissicn productzs wiil precipitate from 3 basic oxalate media. 3y

adjustment of pkE and oxalate concenirations, those 2iements wnhich are ampnhoteric

¢r whicn form oxaiate complexes in the form of excess cxaiate, will 2150 precioi-

. . 137 .. c n= ‘. P
tate. Alkali metals such as Cs™~' wiil not precipitate. Alsc, volatile fission
.1 c1-
products sucn as i 31 wili be lost.

The precipitate is washec with NaOH and water and plarchetied for counting,

MIXES FISSICN PRODUCTS {FP2;

-

Same extiraction procedurs as PFi, nowever, the soluble oxalate precipitates
137

-Ji- ]

are camma counted for (s ana other gamma emitzers. The results from its F°1

analysis and the FP2 analysis ave summed and renorted as 2 sinale vailue.

ECORAA TIA? aEy 1an
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MIXES FISSION PRODUZTS (FP3}

Same as FP2 excepti that the oxalate insolubie results will he reported
separately as F23a and the oxalate soluble resuifs will be reported separately
as FP3b,

After reduction o olutonium (IiI; and {IY} with hydroxyiamine nydrochioride,
piuternium is precipitated with lanthanum fluoride. Tris isolates the »iutonium
from most elemerts, including uranium, except tnorium, the rare earths, and
actinides.

After oxidation of plutonium with sodium nitrate in acid media, axtrection
of plutorium is carried out with 0.5 M %henovltirifluyoro acetone in xyiene.
Foilowing extracticn, tne aqueous solution containing »lutonium is neutralized
and concentraiea by heating. After oxidation of the siutonium in a basic mecia,
it is 2lectrodesosited on a stainiess steel disc. The plutonium activity is deter-
mired by auzcradicgrapny _PUA} for greater sensitivizy or ccuntad wizh aipna
raciaticn with a oroportional counter [PUB},

GRCSS 3ETA, HIGH LIYEL (58H}

The gross sampie is avaporated o dryness, Foliowed by organic digestion by

c N .
4‘} correction is dezer-

hydrccen peroxice and niiric acid. Natural potassium (X

mined by diluting the ashed saits o a known volume and removing an aliquot for
lame spectrochotcmetry. 7Tne remaining solution is evaporated <o near dryness,

plancretted, anc csuntea for befa radia%ion with a preperiional counter. The

. e . AQ , -
racigactivity in the urine sample due to X G is subtracied ‘rcm the gross count.

FQORM 719-# REV. 2-80
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Speci®ic for uranium and/or piutonium which is extracted from ashed urine
salts using aluminum nitrate, tetrapropylammonium nydroxide, and methy! isobutyﬁ'
ketone. Transuranics do not extract o any appreciable extent. Uranium and/cr
piutonium are recovered by back extracting intc water by evaporating the xetore.

The uyranium anc/or piutoniym are eiectrodeposited on a stainiess steel disc and

autoradicgrazned,
GR0SS ALPHA {GAlb;

Same as GAla except *the exiraction soiutior is pianchetted ard countec for
alpha radiation with a oroportional counter,

GROSS ALPEA {3AZ]

Specific for z2]. aipha emitzers, Metaboiized actinides are convertec to
stales suitable for coprecipitation with aikaline earih chespnates by digesting
tne gross urire samdie in 10% nitric acic. The actinides are coprecipitated witn
calcium phospnate by neutralizirng the acid soluticn with ammonia. The precipitaze

is washed, pianchetied, and ccuntec “or alpha radiation with a proportional ccunter.

Some cata dertinent to these bipassay services are snown in Tabie &-1,

FCRM 719-P REV. 2-80
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Analysis lype

Fluorometr be Uranium

Radiometric Uranium

lission Products (1)

Fission Products (2)

Fission Products {3)

Iritium
Plutonium

Plutonium (B)

SUMMARY OF BIOASSAY SERVICES AVAILABLE FROM UNTITED STAILS TCSTING COMPANY, TNC.

Listing Code  Specific lor

ur

UR
P

.

103
Pu

TABLE A-1

Analysis Sensilivity
1500 wl

Normal or Depleted 0.3 g

Uran jum

tnriched Uranium LY dpw

Insoluble oxalates 10 dpn

including alkal ine

earths, transition

¢lements, lanthanides,

antimony, phosphates.

Excludes soluble

oxalates, 1.e., Cs 137

Same as FP 1 plus 60 dpm

ganm scan on
soluble oxalates.

Saie as P 2 wilh

oxalate resully
reported separately
as FP Ja and FP 3b

respectively.

fritium 2.26 x 10° dpm
Plutonium (. 049% dpm

i tonium 0.049% dpm

J0 dpm FB Ja
insoluble and soluble 60 dJdpn (B 3b

Accuracy ail
Minimun
Sensitivily

150%

15H0%

150%

H50%

(LtH S

150%
HhO%

175%

Volume
Requirved

10wl

100 mi

200 ml

300 ml

oo m)

10 ml
1000

1000 m

Mininum

Remarks

Volatile rtssion products
lost.

Results combined inlo
single value for repovt.
Volatile fission products
lost.

Yolatile Fission products
lusL.

Greater accuracy than
U6 analysis.

bouble precipitalions,
washes and extraclions
are eliminated for fasler
analysis at reduced
acouracy.
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Analysis lype

Pludmhﬁ (B)I
(Optional)

Strontium-90
Lhorium
Gross Beta-High

| evel
Gross Alpha (la)

Gross Alpha (1b)

Gross Alpha (2)

lodine-131

lisling Code
Py B

SR90
1]
GBH

GALA
GALB

GiA?

1131

TABLE A-1
{Continyed)

SUMMARY OF BIQASSAY SERYICES AVAILABIE TROM UNITED STATLS TLSTING COMPANY, INC.

Analysis

Specilic For

Plutonium

Stront jum-90
Thorium

All bLeta
emitters excepl
halogens

Uranium and
Plutonium

Uraniwn and
Plutoniwn

All other alpha
emitters including
1h, Pa, U, Np,

Pu, Am, Cm, Po,
and Ra

lodine- 131

Accuracy atl Minimum

Sensitivity Min imum Vo lume
1500 ml Sensitivity Reyuired Remarks
U.75 dpm 1100% Lo mi Sample proportional
alpha counting counted for Alpha-
radiation for lmmediato
result. Sample may be
later autoradiographed.

30 dpm L% 200 ml

0.99 ¢ HL0% 1000 m)

750 dpm V5% 50 wl K0 corrected.

L.b dpm +50%. 100 ml Sample electrodepnsited
of S5 disc and
autoradioyraphed.

9 dpm +hiys 100 ml Sample planchelted and
proportional counted
for alpha.

15 dpm 150% 100 ml Sample planchetled and
proportional countied
for alpha.

300 dpm 1HiyY, 250 ml Decay correcled to

sampling date.
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