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INTRODUCTION

As set forth in the Energy Systems Group's special material license(l) as

Condition 23 : "A formal annual report shall be made to the radioisotope review

committee of tre Nuclear Safety Review Panel (NSRP) reviewing employee exposures

and effluent release data to determine (1 ; if there are any upward trends devel-

oping in cersonnel exposures for identifiable categories of workers or types of

operations or effluent releases , 2) i- exposures and effluents might be lowered

under t he concept of 'as low as reasonably achievaole ,' and (3) if eeuiement for

effluent ano exposure control is being properly used , maintained , and inspected .

This report shall include review of other required aucits and inspections per-

formed curing the oast twelve months and review of the data .from the following

areas : Employee exposures ; bioassay results ; ef'lljent releases ; in - plant air-

borne radioactivity and environmental monitoring .' '

These reports present an nistor'.cai basis for the identification of trencs .*

It shouic be notec that in some instances both NRC licensed and non-NRC licensed

activities take Dace in the same building . :n these cases, certain measurements

(e .g ., ventilation air exhaust radioactivity) cannot be separated or each type

of activity . When this occurs, the values are reported unmodi 0 ed as Teasurec

and are conservatively attributed wholly to licensed activities .

The following ESG facilities anc operations are specifically coverer in

this report :

1 Fuel Fabrications - Building 00 : and supporting operations in

Buildings 001 and 004, Je Soto Facility, Canoga Park, Californi a

2) Rockwell international hot Laboratory - Building 002, Santa

Susana Field Laboratories, Santa Susana , Californi a

3 Nuclear Material Development Facility - Buildi n g 355, Santa

Susana Field Laboratories, Santa Susana , Californi a

I "1

*The initial report i n this series was for the year 1970" . The Tost recent
previous report was for 1977j2 J .

FOAM 7 19.F REV . bag
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I . PERSONNEL DOSIMETS Y

Personnel cosimetry techniques generally consist of two types : those which

measure incident radiation on the body from external sources (e .g ., film badges')

and those which measure internal body organ. accumulations of radioactivity via

inhalation, ingestion, or possibly through cuts or puncture wounds ; e .g ., bio-

assays ; . An attemct has been made to separate the exposure modes as much as

possible along these ir.es to I'll permit an evaluation of the core significant

exposure routes and '2 to allow a d Ierentiation between those exposure sources

whicn are external and controllable in the future and those which may continue to

irradiated the bogy for some time period, regardless Of future efforts 'i .e .,

interna : body ceposits' .

FILM:` LD JAT.=.

Personnel external radiation exposures for the pertinent activities are

presented i^ 'able -were the nunber of individuals -within soec'f :c annual dose

ranges are given . The data for those persons with measured doses greater than

aero are plotted in Figure 1 using a :og-orobability scale . Data which have an

essentiall y oc-normal distribution wil: : appear as a strai ght line on sucr a

scale . This shows that the median rose or personnel exposee to raaiation is

well below 133-rem, about 20 mrem .

FORM 714P REV. 2.80
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TABLE I

PERSONNEL EXTERNAL EXPOSURES - 1978

Dose Range 3 C? rP Pop-Dose-
(Rem'• (Peoe a C ::muiative People) ( Man-Rem ;

No Measurable 1377 1377 71 .1 0

<0 .100 432 1089 93 .4 21 . 6

C . :-'0 .25 50 1869 96 .5 10 . 5

0 .25-0 .50 1 8 1887 97 .5 6 .75

C .50-O .75 16 1903 98 .3 10 .,,

0 .75-1 .3 4 1907 98 .5 3 . 5

1 .C-2 .C :8 1925 99 .a 27

2 .0-3 . ) 9 1934 99 .90 22 . 5

3 .3-x .0 1 1935 99 .95 3 . 5

4 .3-5 .0 - 1936 ;,•0 .00 1 . 5

>5 .0 :936 - -

109 .85

*Tie midpoint of each dose range was assumed for the average dose in
calculating the oopuiation dose "Man-Rem) --or that range .

73 :-M .252;'v l c
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It can also be noted that all exposures are below the annual occupational

limit of 5 Rem , with tre average exposure ( of personnel with non-zero doses,'

being about 191 -ire: or about 4': of this l i mit . Compar ed to the previous year

( 1977 ; data , the total population dose increased from 67 to :10 man- rem .

B . IN-'/ :`G LUNG SCAN S

Measurements are periodicaiiy made of the total radioactive lung burden `or

soecific radioisotopes of those employees who have been potentially exposed to

radioactive aerosols in the respiranly -sized particle range . -hese measurements

are accomplished through the use of a whole body ccunter .* Durir g 1978, `orty-

eigrt lung scans were made for uranium reposition . Eleven of the scans on ten

ci-ferent incivi uais) showed s ome decree of Dos : tive results . However , ~ol'owup

scans showed a steady decrease of these lung burdens in all cases (see -able 28 .

C . BIOASSAYS

B i oassays nor-ally consist of analysi s of rine and occasionally, fecal

samples . Personnel whose work assignments potentially expose them to respiraDle-

sized radioactive aerosols are -out i nely checked in this ".anner . Normally,

7r 4 nalyses are performed quarterly and -ecai analysis only when gross internal

contamination is suspectec . The techniques employed are described in Acoendi x

A statistical summary of the results for 1978 appears in -able 2A, while a

Cetailed listi n g of the Dosit: ve results is shown in Table 28 . Data or. the in-

vivo lung scans performed in 1978 also appear ^, these tables .

*4elgeson Nuclear Services, :rc ., °leasartan, California
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TABLE 2 A

SUMMARY OF 3CASSAYS - 1978

Measurement- Type*
Total
Tests

Tota,
Positive
Results

Total _ndiridual s
ej itn Positive Results**

L JF 205 9 8

U U R 20_ 3 0

GA

GB

LA 1

2

3

0 0

G8 25 0 - -

GB H. 2 0 0

FP L - -

45 25

F? 3B 271 22 1A

J ~JL =8 L'_ :C

Sr-y0 - 2 2 2

Cs-137 TBC C - -

*UF - Uranium-=luorome-trio
UR - Uranium-Radiometric
GA - Gross A i on a

GB - Gross 3et a
Pu - Gross Plutonium
F-- - ission Product s
-i%LC - ;:ranium - :n-Vivo _ung Count

TBC - To_a Body Coun t

**Tests are sometimes repeated when Positive results are obtaine d

N o No=e : See Aocendix For description. or various bioassay techniques

731-M 252 v1 c
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TABLE 23

POSITIVE B OASSAY RESULTS SUMMARY - 1 978

Results Pe r

k&S Samo : e
No . .ace

Analysi s
'y?e*

Vc :ume
Analysi s
(ugm

;

150C ml/day
ugmj

Specifi c
Radicnuc : ide

Ec,uivalen t
MPBB**

4215 08/ :4%78 = .0005 u 0 .75
4H509/!C/"8 ;;F 0 .0001 <MCL J -

4014 08/28/78 JF 0 .0004 0 .60 J 0 .60

2040 84 J-235 20 . MPLB*
2040 05/03/75 : :̀LC 0 U-235 -
2C40 09 /07%78 1'J' _C 'C J-235 -
2040 311/1S/79 1 YLC 0 J-235 -

4415 :91%^,7fi OF O .OCla 2 . : L 2 . 1

1643 01 11 .18 LC 73 U-235 8 MFLB
10643 05/03/%fi :KC O U-235 -

1363 09/0-1 .718 1LC 3a a-235 MP!3
1863 01 01,8/79 :`i I- O -235 -

415a ''-/1
:
;`78 1 :'LC 3a J-235 20 551 4 .

4 05;03%'•8 :': LC U-235 -

18:6 03/06178 JF 0 .0005 u
1816 04/04178 L-- F L: -

3986 05%03%7fi 111C 78 J- 235 17 .8 MPL3
3986 X9/07%78 ;LC U-235 -

420 'JaJ ll j^6 ''T ''' j'~ U- ZU-23-55 15 . fi
4206 05/03/ 73 &C 0 J-235 -

43a7- 05 03 _8 .'.'LC 31 -235 7 . C MPL3
0345 C0 07 .•'78 :VLC J-235 -

4125 09/07'78 36 U-235 11 .5 rdPLB

441 '-2,05'8 0 0007 . .~5 6 i . .
4411 .2/ .9%78 „F 0 .000i <m C.! ..

FORM 77¢F REV. 2-80
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TABLE 2B

POSITIVE BIOASSAY RESULT S SUMMARY - 1978
(Continued '

Results Pe r

r?&S
No .

Sampl e
Date

Analysi s
Type*

Vol urie
Analysi s
(gm)

1500 ml/day
ugm

Specifi c
Racionuclide

Equivalent
MPBB**

4508 '-1/ 19/78 JF 3 .0003 0 .45 0 .45
4508 12115/ 8 F 3 -

4356 08/20/73 UF 3 .3004 x .60 U 0 .60
43356 09/07/80 cF 0 .3001 <MDL U -

4136 05/04/78 UF 0 .30C5 3 .75 U 0 .75
4 :36 06/27/73 L!F 3 - U -

4208 05/03/78 :VLC a- U-235 10 . 0
4208 09/07/78 I'V LC 3 U-235 -

0812 03 /36/78 UF 3 .0003 J - .45
0812 04 / 63/ 78 JF - -

15x7 11/28178 3 . 0003 0 .45 J 0 .45
1547 12/ 17; 78 U F 3 - U -

4210 01/ 11 /78 I7LC 8C L!-235 1 9 . 5
4210 05/033/78 I VLC U-235 -

WI :'!
: -

:n-Vivo Lunc Count
OF - Uranium-Fluorometri c

**MPBB - Maximum Permissaole Body Burner.
MCL - Minimum Detectable Leve l

WMPL3 - Maximum °ermissabl. e Lung Burcen

73!-M .262 /v
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1I . RADIATIONiRA
A
.CIUACTI'V1TY MEASUREMENTS

A . AREA RADIATION LEVELS

To roughly characterize the general external levels of penetration radiatio n

which existed at each facility during 1978 , the data presented in -able 3 were

compiled based on survey measu rements made by the assigne e- r:S&RS representative(s)

during the year . It shod be noted that while t h ese data are believed to be

approxi aRely correct, somewhat higher levels possibly could have existed for

limited periods in certain locations .

TABLE 3

RADIATION LEVELS - WORKING AREAS - :978

Building!
Area

4.verage Dose Rate -
!- Rem /h -

Maximum Jose Rate
mRem/h ; Remarks

001-Fuel Fab 3 .C3 -8 . 3

cod -0 .06 -2 . 0

023 3 . : 0 2 Uncontrolled are a
5 .3 Uncontroll ed are a

C55 <1 -2 O

-Estimate d

B . INTERIOR AIR SAMPLES - WORKING AREAS

In these working areas where the rature of the tasks being performed and of

the :nateria .s in use potentially might 'ead to the generation of respirable-

sized radioactive aerosols, ceriocic air sampling is performed . summary of

these results or 1978 is given in T aoie d .

731-M.262/vi g
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TABLE 4

INTERIOR AAR SAMPLE SUMMARY - 197 8

Maximum Average*
Building/Area FCi/cc N Ci/cc Remarks**

001-Fuel Fab I X iG
c -lu a" 5 x 10

004 Not Sampled of Samples

C20 Controlled Areas 1 X 10-9 6 X 110_11 $ 7

Uncontrolled Areas : .5 X 10-12 iXi0-13 $7

9 X 10
1 9055 o X 10 a

*Estimated

**Because of the nature of the material in use, 3 y activities are not
normally measured in Buildings 001 and 055, and a activities are not
normally measured in Building 020 .

C . SPECIAL AIR SAMPLES - BUILDING 05 5

In 3uildir.g 055, air samples were taken routinely at about 30 separate

locations adjacent to the glove cox trains , as gel as at severa l other l ocations .

The results of these sa.moies for 1978 are tabulated in Table 5 in a descending

order of magnituce with the dare -onth -week) of each measurement noted . In this

manner , any nusua ' airborne activity re lease is more readily apparent . For

example , in 1978, the week ending December 31, ano possibly that ending

October 27 , see!'r, to occur disprooorti o na te& y often on the tabulation . :t may

be no te d from able 5 that the highest weekl y concentration occurred near glove

Box 24NE °or the week ending December 22 wren _ne cumulative air concentration
-112 LLC i -t1

was 3 X 10 cc This va ;ue is less than M the weekly integrated

MPC for =ne most restrictive material present (Pu-239 ; .

731-M . 262,. v 1
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TABLE ..55
AIR SAMPLES - BUILDING 055 - 197 8

Sampling Location

Maximum Cumulative
keekly Exposure

,aCi-h/cc) Week(s) Ending

G824 NEE 9-12* 12/22

Support Lab 6 .3-12 12/ 1

GB3S 5 .4-12 10/27

Chemistry Lab 4 .8-12 12/1 5

GBSS 4.5-12 0/2'
Support area 4 .5-12 10/27

GBir. ' .22-12 12/ 31
GBBN 4 .2-12 12/31

GB11IN 4.2-12 12/31

G32 45 ,= 4.2-12 :2/31

6355 3 .9-12 10/27

GB27S 3 .6-12 12/31

G B1 9S 3 .6-12 12/31

G618SW 3 .6-12 10/ 27

GB6N - .6-12 12/ 8

GB18S 3 .66-12 10/3 1

G820S 3 .3-12 1% 1_ 1130

GB4N 3 .3-1 2

G3-3AN 3 .3-12 :2/08, 10/27

GBIA 3 .3-12 :0/27

GB_6r. 13-12 '0'27

Far. Room 2 .7-12 11/24, 12/3 1
STA 3 2 .4-12 11/24

Vault 2 .s-12 :2/ 3 1
5 2 .1-1c"

GB24SW 1 .5-12 08125

S7A 7- : .2-12 1 1/24

S - 'A C 1 .2-12 11/C3

S-A 9- :3 I1/02

*9 = 9 x 10-` To ov_ain average ccncentratler. `r:L i/cc,
civide value shown by 4C .

7314-! . 26 2
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1 :1 . EFFLUENT MONITORING - 1978 *

Effluents which. may contain radioactive material are generated at ESG

facilities as the result of operations performed under contract to OCE, under NRC

Special Nuclear Materials License SNM-21, and under State A California Radio-

active Material License 00 1 5-59 . The specific facilities are identified as

Buildings 001 and OCR- as the De Soto site, and 3uildings 020 and 053 at the Santa

Susana site (SSFL) .

A . TREATMENT AND HANDLIN G

Waste streams released to unrestricted areas are limited in all cases to

gaseous and/ or particulate aerosol effluents. Contaminated liquids are not

discharged to unrestricted areas .

The level of radioactivity contained in all atmospherically discharged

effluents is reduced to the lowest practicable values by passing the effluents

tnrough certified, high-e°ficiency particulate air IEPA filters . These effluents

are sampled for any remaining particulate radioactive materials by -jeans of

continuous stack exhaust samplers at the point of release . :n addition, stack

monitors installed at 3uiiidings 020 and 055 provide automatic alarm capability in

the event of the release of gaseous activity from Building 020 or particulate

activity From Building 055 . The HEPA filters used for filtering gaseous effluents

are 99 .971 efficient for Particles of 0 .3m diameter . Particulate filtration

efficiency increases above and below this size .

*A separate arc comprehensive report on fac :'ity effluents and environmental
nonitor'ng is prepared annually . The data presented in Section 1i_ and,2V
of this report were al most wholl y abstracted from this report for 19_8 .`- '

FOAM 719 .P NEV. 2.80



TABLE 6

ATMOSPIICRICALLY DISCHARGI .D FFFLULNI RELEASED TO UNRLSTRICIED AREAS - 197 8

Approximate Sampling Period Tota l
Approximate Minimum Annua l Maximum Radio -
Effluent . Detection Average Observed Activity

Point of Volute Activity Limit Concentration Concentration Released
Building Release ( ft ) MoniLored (µCi/mi ) (µCi/mP.) (µCi/mQ) (Ci )

3 x 1010D01 Stack Exit 2
(I 1 ./ x 10-16 <1 . 8 x 10-14 1 . 4 x 10-13 < 1 .6 x 10-

5

.

/1 6 .4 x 10
- 16

< 5 .8 x 10-1i 3 .8 x
14

<5.0 x 10_
5

004 Stack Exit 3 .4 x 1010
0 2 .7 x 10-16 <6 .8 x 10-16 4 .7 x 10-15 <6 .5 x 10- 7

9 .2 x 10
- 16

< 4 .5 x 10-15 4 . 6 x 10-14 4 4 . 3 x 10- 6

020 Stack Exit 1 . 1 x 1010
a 0 .9 x 10-16 <4 . 0 x 10-16 1 . 8 x 10-15 < 1 .3 x 10-7

/3 3 .0 x 10 - 16 1 .4 x 10-13 1 .0 x 10 12 5 .9 x 10- 5

056 Stack Exit 8 . 0 x 10c9 (: 2 .4 x 10-16 <3 .5 x 10-16 9 .7 x 10-16 <8 .1 x :10- 8

TOTAL 7 .6 x 1010 <1 .7 x 10-5 Q

<6 .8 x 10-5f

Annual average ambient air radio- a 7 .5 x 10-15 :Alp

activity concentration - 1978
13 8 .8 x 10-14 /'C/m 2

AEffluent radioactivity is generally less than ambient air radioactivity . If released concentra-
tions were at the ambient air radioactivity concentrations , a total of 2 .4 x 10- Ci would he
released, which value is-2 .5 times greater than the actual release .

731-M .262
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The average concentration and total radioactivity in gaseous effluent

releases to unrestricted areas are shown in Table 6 . The effectiveness of the

air cleaning systems is evident from the fact that, it most cases, the gaseous

effluent released is less radioactive than the ambient air, which is indicative

that there are not any radioactivity releases during normal `acility operations .

Liculd wastes released to sanitary sewers , a controlled area as provided for

oy CAC 17 and 10 CFR 20, are generated at the Ae Soto site only . Liquid wastes

are discharged from Building 001 following analysis on a volume batch basis only .

There is no continuous Now . Building 004 liquid chemical wastes are released to

a proportional sampler installation which retains an aliquot each time a fixed

volume .̀ s releases to the sanitary sewage system . No radioactive liquid effluents

are releases from the Santa Susana Buildings 020 or 055 except as controlled

liquid -acioactive waste solidifies and shipped of`site for land burial at

approve" disposal sites . The average concentration and total radioactivity in

liquid effluents discharged in 1978 are snown in Table 7 .

FOAM ]1&P REV . 2-80



IADLE 7

LIQUID EFFLUENT DISCHARGED TO SANITARY SEWER - 197 8

Approximate
Approximat e

Minimum Annual
Sampling Perio d

Maximum
Tota l
Radio-

Effluent Detection Average Observed Activity

Building
Point o f
Release

Volute
(ft')

Activity
Monitored

Limi t
(pCi/mP)

Concentration
(µC1/MP.)

Concentration
(f+Ci/m!)

Released
(Ci )

-9
7

7 5a 1 . 2 x 10
-

3 .5 x 10 3 .7 x 10- 2 .3 x 10-

0111 Retention 40 :100Tank ,

4 .1 x 10-9 1 .1x 107 3 .3 x 10-7 1 ./ x 10- 5

Propor••
a 1 .2 x 10-9 2 .1 x 10-8 1 .5 x 10-7

- 5<8 .0 x 10

004 tional 1,039,600
Sampler E3 4 .1 x 10-9 7 .8 x 10-8 .4 x 10-6 .1 x 10- 4

020* - 0

055* - 0

* AlI Iiquid radioactive wastes from these facilities are solidified and land buried as dry waste .

731-M. 262
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IV . ENVIRONMENTAL MONITORIN G

The basic policy for control of radiological (and toxicological) hazards at

ESG requires that, through engineering controls, adequate containment of such

materials be provided, and through rigid operational controls, that facility

effluent releases and external radiation levels are reduced to a minimum . The

environmental monitoring program provides a measure of the effectiveness of the

Group safety procedures and of the engineering safeguards incorporated into

facility designs . Specific radionuclides in facility effluent or environmental

samples, although not routinely identified due to the extremely low radioactivity

levels normally detected, may be identified by analytical or radiochemistry

techniques if significantly increased radioactivity levels were ooserved .

In addition to environmental monitoring, work area air and atmospherically

discharged effluents are continuously monitored or sampled, as appropriate . This

provides a direct measure of the effectiveness A engineering controls and allows

remedial action to be taken before a significant release of hazardous material

can occur .

Soil and vegetation sample collection and analysis for raeioactivity were

initiated in. 1952, in the Downey, California area , where the ESG was originally

located . Environmental sampling was subsequently extended to the proposed Sodium

Reactor Experiment ;SRE ; site in the Simi rills in Ylay 1954 . In addition, sampling

was begun in the Burro Fiats area, southwest of SRE, where other nuclear instal-

lations were planned, some of which are currently in operation . The Downey area

survey was _erninated when the Group relocated to Canoga Park in 1955 . Th e

primary purpose of the environmental monitoring program is to survey environ-

mental radioactivity adequately to ensure that :SG operations do not contribute

significantly to environmental radioactivity .

FORM `,} P REV . 2-80
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Environmental sampling stations th at are located within the boundaries of

ESG sites are referred to as "onsite " stations ; those located within a 10-mile

radius of tie sites are referred to as "offsite" stations . The onsite environs

or the De Soto and SSFL sites are sampled monthly to determine the concentration

of racioactiv'_y in typical surface soil, vegetation , and water. Soil is also

sampled orsite se^iannual?y for 7lutonium analysis . Similar of'site environmental

samples, except for plutonium analysis , are obtained quarterly . Continuous onsite

and offsite ambient air sampling orovides i nformation concerning long-lived air-

borne particulate radioactivity . A site ambient radiation monitoring program,

utilizing thermoluminescent cosimetry (TLD), oegun in 1971 was expanded curing

1978 . The locations of sampling stations are shown in Figures 5 through 7 and

listed in -able 8 .

No intentional releases of any liquids containing radioactivity are r.ade to

ur.restr*cted areas . Liquid wastes generated at the De Soto site are discharged

into the city sewage system. This effluent is sampled for determination or con-

taineo racloactivi y . Sanitary sewage from-all DOE and =SG facilities at the

SSr site is treated at an onsite sewage plant . The avant effluent drains into

a retention pond, located on. the adjoining Rocketdyne Division site . The surface

water drainage system of the SSFL is composed of catch ponds and open drainage

citcnes leading to the Rocxetcyne retention pone . This pond also receives th e

ESG sate sewage plant effluent . Water from the pone may be reclaimed as industrial

process water, or it may be released offsite into Bel . Creek, a tributary of the

Los Angeles River . The pond also was monitored at discharge for tritium and for

nonradioactive ooli,zants cy Rocketcyne Division as required by discnarce permi s

issued to Recketdyne by the Ca,ifornia Regional hater Quai=ty Control Boarc .

Air sampling is perfor:aed continuously at the De Soto and SSFL sites with

automatic air samplers, operating on 24-h sampling cycles . Airborne Particulate

FORM 719-P REV. 2.80
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TABLE 3

SAMPLE STAT :C LOCATION S
(Sheet 1 of 3 j

_ccaticn

NO
. .001,IJ0Va3 4

PAGE 2

S,'-1 SSF_ Si _e, 31 d a . 14 3

S'i-2 SSFL S` .e . 3'dg . 113 'er'Te_er Drai na_e System

S' 3 SS :_ Si te, 3 1 6a . ",;64

S.,!-! - SS=! S_e, ? I atea . f % C

3ida 363

Si-_ Ro_'-e`z ;ne Site .nt eri Qe.en-icn

S-_ ~e -cress t-cad

S=L a a 93 -_actor )

S '_3
` S FL S Be _a Sodi um. Cie_ .r.'ng Fay at S Po nd

Sl•- SS-_ :' .e, 3' dig 028

S C_ Si__ _ ice . A'coisey Canyon

S- .._ -33 _c Site, 3dg 334

SCe Avenue anc . ..mer Street

S'. as_ . - :e- _e and cri^o*r 5_reet

S .1 2 ;z 1 ' m

S : -__ _a' a 'rc Aj PC n ie ar . S__a"„ e _ac

S <anan Rcad 3 r_ Ventura , Fra y

S Ca'--t-as-as a-8 Vent-fa eeway

SS__ S-.-c, 31--c . 28 6

S'i - r va_ .-'' -s °::r_rt .'1 Reservoir North r _Vnv_rv

S':'-C_ I _ Ste 3'1^ 2 .

S . -52 SS Si te, BB .
ro . .mss 'ra iage _,. ='ro' ond . Street and

S, .- :Zl _r<e__y ne .e -rrc R-2A So 7l ay, -ear of yon

S:- 3e: Cree k

S-- . _:<e°yre c' e ?e .en= r.d u-%=. c' d _c " _r

" - `° sn~^2- h Stree t
I

S? - So'' and eta . n Sa a Station

S - _ . - . _a- o . e S _a = cn
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Station

i`3 t t

S :=':?LE $?'. :ti LC . T : ..'.S
(Sheet 2 of 3 )

Oc3tic n

$-57 SSFL S4--- . u Street at 3H c .
05

7

$-?B

S-59

SSF'_ S 4=2 , Bl dg 37 3

Recke`_dy ne Site Testyea 4

W 6 . . .3 etcy .̂e S - :_ _rteri -l

d- S$=L Site cores= '. c w ater, _ c . ~C3

NO ;,301T 300104

PAGE 25 -

A --" SSFL SI ta nest ie Wate, 3 3 6 _

'.ccketc_ ne 1'_a area F nai ;e ertzc . ?-.n _ 3 -2A

IW- _v 3e) _ 2e k

A-i I Ce Soto Si 6 301 3C01

A-2 So•tc Site, Bldg . 304 Roo f

A SSFL Site, 3 1, _43 . West Side

SS=L Site, _:dg . West Sid e

A-, . __ :ketdy°e S :e, -:d, SIGe

- -oc Ka1d e Site, 3'.dg . 207 .,- S'e

r- SSF _, e, 31 g c .r. ~ e

A -B S F- Si c . _
.,

, West Szc e

A-91 SSFL _31cg . 3C= West de

TL D••-'_ De Sszo Site, Sou-r, c° 3 =c . _32

Tip-2 =e S.tc Site, :es= 3ourrcar y

T:----3 3z Sctc Si Gar .'_ cst 'le . 1, q1, 201

_e _ctc Site, East 'e.^ce

T _e Sato _ .h 3ouncarv_

T__-6 oe SJt_ Site, East Sm.ndary

'L?-' So- S0t3 S'._e, 5o.tt 3ouncary

T°_3- SSFL S'te, Bldg . '14

S -S .' =c :Ti^ e Vn

W a__r Samole Staticn
A - - . Sampler Stati on
TI '- '-zr-oTua inescent et_er oca"c n

PORM 7126P REV . 2-80
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radioactivity is collected on Tyce ":'-70 `iiter media, which are automatically

changed daily at the end of each sampling period . The samples are counted for

alpha and beta radiation following a minimum 20-h decay period to eliminate radon

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

approximately 25 m3 .

C . K_SU_ a

The average radioactivity concentrations in local soil, vegetation, surface

water, and in ambient air for 1978 are presented in Tables 9 through 12 . n

calculating the averaged concentration value for the tables, those individual

samples having radioactivity levels less than their ;ini•mum detection levels

(MDL are assumed to have a concentration equal to the MDL . This method of data

averaging, required by C0E Manual Chapter C513, affords a significant level of

conservatism in the data, as evident in. the tables, in that Yost radioactivity

concentrations are reported as " ess tnar.` (c va ::es . Thus, for measurements

in whicr. some apparent radioactivity concentrations are below the MIL, the true

averaced vale is actually somewhat less than the value reported .

The maximum level of radioactivi ty detectec or a s-neie sample is reported

oecause of its significance in incicatine the existence of a na; or episode or area-

wide location of radioactive material deposition . Except for ambient air racio-

activity, none of the maximum observer values, wn.ich occurred randomly du ring the

year, show a great increase over the average values beyond natural variability .

The air sample data reflect March and December atmospheric nuclear device detona-

tions which resulted in markec out transient increases in local airborne radio-

activity levels .

The results ~eportec in Tables 9 and 11 show no significant difference in

radioactivity content between onsite and offsite soil and vegetation samples .

Table shows no significant variations in soil plutonium concentrations for th e

FORM 71¢P REV. 2.90
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TABLE 1 1

VEGETATION RADIOACTIV ITY DATA - 1978

Gros s ?adioactivity
(LCi/g )

Area Activity
Sarp; es -Dry weight As h

.rr.la1
w

JerageA

•

-n-al Average ia, ue
ax r. u .

_

Val Je` (9 . fide^ce e5% v el
Observed

'
.,,

`!a ue*

•a 144 (<5,8 4 . 1) 10 -8 11 (<2 .4 ± 1 .7) 10
-7 19 . 66 x 10

-7

On Site
a 144 (2 .6 = J .051 10 (1 .50' ± 0 .03) 10

"4 3
.19 x i0"

4

x 48 (<5 .5 ± S . 4) 10-8 (<2 .4 ± 1_ .6) i0-
7 5 -5 x i7"7

Off S`te l

1 a 8 (3 .3 * 0 .0 7) 10-5 (1 .43 _ 3 .03) 10
-4

2 .41 x :0"
4

*Yaxi,-um :aloe served

Area

for single sampl e

TABLE .22
1T"

u--COME-! :r WATER T^ TIVI Y 1978

Activity
Sarples

Sross Radioactivity
,
C' /

M
iL J

Averaae Value
(95Z Confidence Level )

ESG-SSE! 2a j '<2 .5 2 .3) 10 _0
24 (33 8' 10- 0

*i"3xi . ;; .". '. .a . ; :e observed or singl e sa rrole

'!ax iraum*
Observed
:al e

FORM 719P REV. 2.00
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TBLE13

BE" CREEK AND R CKE -n{"- E SITE RETENTION ~G`1 C
RAD I OACTIV ITY DATA - :978

Gross Radioactivity Concentration

Area Activity 5a p ;os Average Va'ue Max :''u i .̂* f

d(95% Obse-
;'e'Ccr9dence _evel) Va l

Be l . Cree k
Mud No . 54
( C/g)

7c :2 (d .2 = 1-3) :C7 7 .d x 1 .3

3 12 (2 .3 = 0-08) 10 2 .7 x 10

SA

VA

Pond R-2A (5.5 = - .S) 10 ~ 9 .3 x 10 7 NA
t'ud No . 55
(~C+!g) w 12 (2 .5 = 0 .09 10 2.8 x IO 5 NA

Bell Creek

No . 54
( /g as^ )

Bel, creek
Vegetation

o . .:. "

d -y we grit)

a 12 (<~ 5 = 1 7) 0_7 5 .1 x IO ' NA

3 12 (1 .56 _ 0 .03 I G
4

2 .14 ".14 x 10 NA

n 12(<=.53.8 ) 10-3 i 1 .0x :0 tiA

3 _2 (2 .8 - ' , 10 4.4 x 10 NA

Bel' Creek . 12 (<2 .4 ± 2 .3) IO '3I <2 .= x 10 'ul<O .C05
Water No . 1 6
(.3','"^z) 3 12 (2 .5 = 0 .3) 10_g x 0 0 .3

Fcsd 'Water n 12 (<2 .5 _ 2 .81. 10 1C 3 .C x 10 0 <0 .305
N0 5
( ;C : /-~x) 3 12 . (a .3 = 0 .3% 1'0_ 7 .0 x O 9 I 1 .4

SSF_ 7;-d R-2A 12 '<2 .5 = 2 .8 :• :0 `01 -2 .7 x :C <0.005
dater No . 1

2 (~ ,'ax) 3 I2 I(4 .5 = ' .3) :0 5.3 x 10 i . 5

"''axi'rur: . value observes `or single sarole .
-r' `de : 5 x 1J_5 ~L'1 :T. .a, 3 x '_0 -1 .a,' .`'Ii.S ; :0 - : R 2 .n. Appe^-dlx B, _ -C 17,

C .-_ Mam a . Ch apter '524 .

NA - -ot a2rl irabie, no Guide va1~e ha v i ng beer. established .

FORM 719-► REV . 2- 90
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TABLE 1 4

AMBIENT AIR RADIOACT IV ITY DATA - 197 8

N i
Average `ia'ue

Max4rum*
v^b d f%Site , . .o

1
I 95

ser e
v l

o
4 d -'Location Sam .es 1P Ccnfi de nce Lzvel) a ue : e .;

L .
faily )

--r
De Soto as 713 (<8 .4t8 .1)

S I
:0 `5 19 .5 x 10'4<0 .28

On Site

,

713 (<9 .1 ~ 1 .7) : 0 1 1 . 4 x 10 12 <0 .030

15SSFL 1724 (<7 .2 = 7 .9 ) 13-15 2 .1 x 10 <12 . 0
On Sit!

,'D x; 3** :724 (<8.8 ± 1 .7 ) 10-14 1 .5 x 10-121 <0 .29

S Sf_ Sewag e

T"= __ entJ I _5 !<7 .3 ~ 7 .3 ) i0-17 4 .4 x 10 _4 < :2 . 2
Dia„t 327

c 23"*' *f r (<8 4 - 1 5 ) :0-- 10 121 2 8<0S _eO mZ )
SSF'_ 5

. .

<7 .1 ± 7 .3)
-1 5

10

x.

1 4
,3 = 10

.

<11 . 8
Center 351 , POff Site (<8 .9 ± 1 .5) 10 1 .3 x -0 12 <U .3 0

*"ax4 va'._a observed for s ;n^'e sample .
=G .,de '-e Soto sate, 3 x 13-1 ti 3 x O-'0 C_ = ; 1O CFZ 23

Appendix 3, SSFl site, 5 x 0 :d _Cii- r_, 3 x _0-1 1
10 -R 22 A.opendix 3, CAC 17, and COE Mar_~al Cha pter0524

^L = J Individual :,d,l - leS with activityS M L~ 7 .J Xy_li - F1.17R1h, - I re r . ~ y 5 a,. ., .p i le'121 $

of C. to 6 .0 x 10-1' "Ci mi are recorded and averaged as 5 .0 x 10-15
*~;,OL = 1 .2 x 10-14 Ci/fl - Individual dai?y sa-YLes with activity levels

of 3 to i .2 x 1 -14 Ciim7. are . ecorded and averaged as 1 .2 x 10--4 -_C4/-!j. `-!L .
I = ._at_ac average val. .:es are :;Goer i11Ia t5, since ._'e data "rvere X21 cW the
^'n - l detect . n levels .
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1978 sample sets . The detected radioactivity is due to a variety of naturally

occurring radionuclides and to radioactive fallout resulting from dispersal of

nuclear weapons materials and fission products by atmospheric testing . Naturally

occurring radionuclides include Be 7, {40, Rb37, Sm147, and the uranium and t!orium

series (including the inert gas radon and its radioactive daughters) . Radio-

activity from fallout consists primarily of the fission products Sr o - Y90 ,

Cs 137, and Pn1 7, and also U235 and 239
.

Domestic water used at the SSFL site is obtained from Ventura County Water

District :o . 17, which also supplies nearby communities, and is distributed onsite

by the same piping system previously used when all facility process water was

obtained from onsite wells . Conversion to the domestic water supply was completed

during 1969 . Two onsite water wells were operated during 1978 to reduce consump-

tion of Ventura County domestic water as a conservation measure due to local

drought conditions . The well water proportion in the blend averaged about 385

for the year for a total well water consumption of approximately 6 .3 x 106 gal .

Pressure for the water system is provided by elevated storage tanks .

Water from the system is sampled monthly at two widely separated SSFL site

locations . The average domestic water radioactivity concentration for 1978 is

presented in Table 12 .

As discussed earlier, surface waters discharged 'rom SSFL facilities and the

sewage plant effluent drain southward into a retention pond on Rocketdyne property .

When full, the pond may be drained into Bell Creek, a tributary of the Los Angeles

River in the San. Fernando Valley, Los Angeles County . Pursuant to the require-

ments of Los Angeles Regional Water Quality Control Board Resolution. 66-49 of

Septemoer 21, 1 966, a sampling station for evaluating environmental radioactivity

in Bel' Canyon was established in 1966 . It is located approximately 2 .5 miles

downstream from the southern Rockwell International Corporation boundary . Samples,

obtained and analyzed monthly, include stream bed mud, vegetation, and water .

eRY 111Y 1Wf
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Average radioactivity concentrations in Rocketdyne and Bell Creek samples are

presented i n -able 13 .

Comparison of the radioactivity concentrations in water from the ponds and

from Bell Creek with that of the domestic water supply snows no significant

variation in either alpha or beta activity .

The SSFL site surface water and the ambient air radioactivity concentration

guide values selected for each site are the most restrictive limits for those

radionuclides c ;irrently i n use at _SG facilities . The identity of all such radio-

nuclides is Known, irrespective of concentration . Accordingly, for SSFL site

surface water, the guide values of 5 x _0-6 µCi/mJa and 3 x 10-7 µCi/mi$, for

Pu236 and for Sr90, respectively, are appropriate . The correspondingly most

restrictive guide value for 7e Sotc site wastewater radioactivity discharged to

the sanitary sewers, a controlled area, is 3 x 10-4 µCi/ma and 1 x 10-' µCi/^xl3

for 423p and Coo 6, respectively . These values are established in 10 CFR 20,

California Administrative Code Title 17, and DOE Manual Chapter 0524 .

The guide value o` 6 x 0-1a MCi/mia for SSFL site ambient air radioactivity

is due to work with unencapsulated plutonium . The guide value of 3 x 10-11 µCi/mt

for Sr50 is due to the presence of mixed fission proaucts in irradiated nuclear

fuel at the SSFL site . The guide value of 3 x 10-12 µCi/mia for Oe Soto site

ambient air radioactivity is due to work with unencapsulated uranium (including

cepleted uranium) . The guide value of 3 x 10-1
:o
µCi/m $ for Co60 for ambient air

radioactivity is appropriate since it is the most restrictive limit for beta-

emitting radionuclides present at the De Soto site . Guide value percentages are

not presented for soil or vegetation data since concentration guide values have

not been established .

Ambient air sampling for long-lived particulate alpha and beta radioactivity

is performed continuously with automatic sequential samplers at both the De Soto

and SSFL sires . Air is drawn through Type r: -70 filter media which are analyzes
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for long-lived radioactivity, after a minimum 120-h decay period that eliminates

the radon particulate daughters . The average concentrations of ambient air alpha

and beta radioactivity are presented separately in Table 14 .

Radioactivity levels observed i n environmental samples for 1978 , reported in

Tables 11 through 13, compare closely with levels reported for recent years . Local

environmental radioactivity levels, which result primarily from beta-emitting

radionuclides and had shown the effect cf fallout during past extensive atmos-

pheric testing of nuclear devices, have decreased and have been generally constant

during the past several years . The effects of continuing , although infrequent,

foreign atmospheric nuclear tests continue to be occasionally observable in daily

ambient air radioactivity levels ; however , the long- term effects on surface sample

radioactivity levels are not discernible . The continued relative constancy in

current levels of environmental radioactivity i s due primarily to the dominance

cf naturally cccurring radionuclides in the environment and to the longer-life

fission product radioactivity `rom fallout .

Site ambient radiation monitoring is performed with thermoluminescent dosi-

meters . Eacn dos i meter set contains two calcium fluoride (0aF2 :Mn) l ow background,

bulb-type chip dosimeters . The dosimeter sets are placed at selected locations

( Figures 6 and ' on or near the perimeters of the De Soto and SSFL sites .

Each dosimeter , sealed in a light-proof energy compensation shield , is installed

in a polyethylene container which is mounted -1 meter above ground at each loca-

tion . The dosimeters are exchanged and evaluated quarterly . There were 13 onsite

TL _' monitoring locations used during the year . Three additional dosimeter sets,

located at locations up to 1C miles from the =SG sites, are similarly evaluated

to determine the local area offsite ambient radiation level , which average d

C .01& -?:rem/ h for 1978 . The average radiation dose rate and equivalent annual dose

nonitored at each dosimeter location are pre sented in -able 15 .

The table shows that radiation dose rates and equivalent annual doses moni-

tored onsite are near ly identical to levels monitored at three widely separate d

vnau 77ii Nov iN
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ABLE i f

DE SCTO AND SSFL SITES - .BIE.'IT RADIATION
DOSIMETRY DATA - i 78

TOO
Average Dose Rat e

(-irem/h)

I Equivalent
Annual Dose

`en)

1 Je Soto 0 .016 1 =0

2 De Soto 5 13 1

3 7e Soto 0 .014 :23

4 De Soto 0 .015 13 1

5 De Soto 0 .015 13 1

6 De Soto 3* 11 4

7 De Soto 7 .014 i2 3

1 SSFL 0 .017 :4 9

2 SSFL 0 .017 14 9

3 SSFL 7 .017 :=9

4 SSFL 01 .017 _-9
5 SSFL 0 .71 ?

6 SSFL 0 .016 40

1 O-f-Site Control 0 .-114 12 3

2 Off-Site Control 0 .014 12 3

3 Off-Ste Control 0 .715 13 1

*Excludes second quarter data due to missing dosimeter .
-Dosimeter partially shielded by water tank . Re' ;ca_ed to
360° exposure ".e ,d 5_g'nning third z :;arzer . Unshielded
a nnual average Jose rate is 3 .014 war-1P.. , equiva'e`t to

an annual los e of '_23 :rem .
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cffsi_e locations . These data include the natural background radiation component

which exists as a consequence of cosmic radiation, radionuclides in the soil, anc

radon and thorer. in the atmosphere in addition to radioactive fallout from nuclear

weapons tests . Locally, this is approximately 125 mrem/yr . The smal l variability

observed in the data is attributed to differences in elevation and geologic con-

ditions at the various dosimeter locations . Since the data for the onsite and

o'fsite locations are nearly identical, no measurable radiation dose to the general

population or to incividuals in uncontrolled areas resulted from ESG operations .

Figure 3 is a graph of the Gaily averaged long-lived alpha and beta ambient

air radioactivity concentrations for the De Soto and SSFL sites during 1978 . The

average beta concentratior for eacn month is also indicated by horizontal bars .

The graph shows two orominen t peaks occurring curing the year, a -moderate spring

increase in concentration, and subsequen t decreasing levels through the year's

enc .
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V . IMUSUAL EVENTS

A . BUILDING 001

On January 9, 1978, a small UALX alloy fire occurred in the crusher glove

box . An argon gas purge was initiated while the remainder of the uninvolved

raterial was removed from the box . The fire was extinguisnec as soon as the

argon gas was contacted . All smears taken around the box and a nasal smear of

the S&RS representative were evaluated as w 20 dpm, alpha . The crusher Sox was

examined and a leak was detected at the bottom of the front glass . The oxygen

analyzer was replaced and the front glass was replaced with new glass that has an

extra gasket . The alpha air monitor located next to the involved glove box did

net alarm. No detectable internal or external exposures occurred as a result of

the ",e .
(61N

B . BUILDING 004

None

C . BUILDING U020

On April 25, an employee was accidently splattered with spent sodium digester

alcohol over -25% of his body . The protective clothing 'coveralls ) were soaked .

He was wearing a respirator at the time of the accident . A radiation reading of -

a maximum of _2 mRem/ h was measured at the clothing surface . The employee removed

the contaminated clothing and seowered until no further radiation readings coul d
r c

be measured at his body sur .ace .,- ;

FORM 7 1SF REV . 2.10
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On September 20, reactor irradiated material was unloaded in an improperly

ventilated area which allowea some mixed fission product contamination to spread

to the clean area of the service gallery . A maximum surface area radiation level

o° -10 mR/h resulted. No significant personnel exposures occurred and the area

was subsequently decontaminated .( 5

C . BUILDING 055

None
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VI . SUMMARY/TRENDS - EXPOSURES, EFFLUENT S

A comparison of the 1978 data with that of previous years shows :

-1) -The population dose has increased as :

Year Population Dose

1975 27 man-rem

1976 48 man-rem

1977 67 man-rem

1978 110 man-rem

This increase has been due almost entirely to decontamination

and disposition iD&D, of excess DOE facilities .

2) Median and average exoosures show no significant trend :

Year Average Median

1975 i10 22 mrem

1976 200 40 mrem

1977 310 60 mrem

1978 20C 20 mrem

3i Engineered and operational controls continue to effectively limit

releases of radioactive materials to the environment .
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VII . ANTICIPATED ACTIVITIES DURING NEXT REPORTING PERIOD (1979)

A . BUILDINGS 001/004

Continued ATR fuel element fabrication . Also, commence modifying equipment

for a low enrichment
(
20%) powder line.

B . BUILDING 020

Completion and cleanup of HNPF fuel decladding . Commence study of Fermi

fuel deciiad process .

C . BUILDING 055

The preparation of depleted uranium and carbide pellets will be continued .
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APPENDIX

PERSONNEL MONITORING PROGRAM

Film badges are furnished by a vendor service, the Radiation Detection

Company . Kocak Type H personnel monitoring film is used . The film badge holder

is equipped with plastic, aluminum, cadmium, and lead shields, as well as an

'open window' behind which the film is unshielded . Evaluation of radiation dose

or. the basis of film density requires an interpretation of the type and energy o°

the radiation involved . This interpretation is made by the differences in the

film densities behind these shields .

Two separate calibrat i on energies are used to determine x -rays and gan3na

doses on the basis of film densities : 4 ) Co6C gamma rays and (2 ) 35 key x-rays

obtained from 80 KYp x-rays filtered with 2 mm W . The effective energy of

x-ray or gamma radiation i s determinec on the basis of the ratios of open °winccw

film density to "i lm densities . rder the different filters as incicated tinder

Apoencix - . If the effective energy of We radiation is determined as <70 keV,

the 35 Kepi x-ray calibration data are used . In this case , the "illm density of

tr.e open window area is converted to dose by means of the 35 ice'! calibration

curve . A correction factor i s then applied as determined from .poendix V . For

example , if the ef"ective energy is 30-50 <1, the correction àctor is 1 .2 . if

the effective energy is 60 ke V , the correction `actor is 1 .1, etc . _f the effec-

tive energy of the radiation is above 7 0 <eV, the Co 60 data are used ant the

tensity of the film ben i nd the ?b filter is converted to dose by means of the

Co6u calibration curve .

Beta case calculations are mace oy subtracting the density of the fill,

located behind the plastic shield `nom the density of the "ilm benino the open

wircow, multiplying the remainder by a beta factor, and converting to dose by

means of the Cc Fn calibration curve . Each beta factor is specific to a single,

known radionucide . if the radionuclide is unknown, a factor of 1 .3 is apolied .
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Eastman Type NTA track plate `ilm is used for neutron monitoring . The film

is calibrated with a polonium-beryllium source . High energy neutron exposures

are interpreted by counting the number of proton tracks in 25 fields under hign-

pewer microscopy and assigning a dose on .he basis of the total number of tracks

observed .

Thermal neutron exposure is determined to be present wnen the film density

under the cadmium filter is >1 .25 times the film density under the lead -Filter .

When such is the case, both density readings are converted to dose °rom the Co50

callibration curve and the dose from the lead filter density is then subtracted

from the dose obtained from the cadmium filter density . Half of .he rema'nder is

converted directly to dose in rem .

All persona: li b badges are processed routinely by the AI -Film badge vendor

('radiation Detection Company) according tc .he methods described above .

Certain operations, such as not cell entries which pose a high exposure

potential, require the use of special oacces , which are badges worn. for a single

operation in place of personal badges . When specia l badges are recuired, two

badges are worn by each individual . Special badges are evaluated accorcing to

the method previously described ; however, the average reading of the two badges

is recorder on the dose . Al special badges are processed at =I by .he Radiation

and Nuclear Safety Group .

In the event of an accidental criticali .y incident, the film badge holder

also contains additional components for the measuring of nigh- level gamma anc

reutrcn exposures generally associated in .his type incident . Excessive film

blackening 7revents the microscopic identi`ication of oroton tracks . Therefore,

neutron exposures above 1C rad are ce *_ermined by means of sulfur pellets, goad

and indium foils, and a copper washer which are incorporated into the film holder .

FORM 712-P REV. 2.80
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FILTER RATIOS AS A FUNCTION OF EFFECTIVE
X-RAY ENERGY FOR R-J PLASTIC BADG E

keV
I
- Ratios

Open Wfrdcw O Pen Window Open Window Open ; indcw
to Al to Plastic to Cd to Pb

11- 1 5

16 2.5

21 -j - 2 .2

23 9

25 1.5

30 - 1 .5

35 1.2 5

44 '- .10 -

72 .05

93 '_ . 0

1 .0

1.8- - -

1.2 - i -

1 - -
1 .05,- 40- _

1.05 31 -

1.0 8.0 -

1.0 7.3 23

1.0 3.3 '_0

'_.0 2.1 5.5
1 .0 I 2.0 5. 4

Note : Fi l ter ratios app ly only to 1!-ear portion of characteristic curve

Which is up to about a net density of 1 .0 . I f hig^er densities
are encountered, then the ratio of apparent d oses as deteniined -

from the characteristic curve must be used. -

keV Factor
keV Energy

Rance Factor

11 H 5 .0 - 30 - 50 1 . 3

16 e .4 60 1 . 1

21 2 .75 - 73 1 . 2

25 1 .06 30 - 1 . 3

30 1 .0 -

"4 0 .95

72 ! 1 . 2

93 1 . 6

115 I 2 . 2

FORM 719-P REV . 2-80
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The very nign thermal neutron sensitivity of indium makes it extremely useful

as an exposure indicator . In the event of an accidental criticality, the hich-

energy neutrons will oe moderated and reflected by the body, thereby prod ::cinc

thermal and intermediate energy neutrons that wil l activate the indium. . By using

a G.~'. . survey instrument , those exposed can be detected 'or 5 hr following an

incident .

Maximum sensitivity of the film is aoout 900 R . Since the gamma dose in a

criticality i ncident is li able to be :much treater , a LiF T_0 ; Thermoiumirescent

Gcsimeter ; in capsule is also incorporated into the hclder . 7_0 material can

measure uc to 105 R .

In the film badge dosimetry report, x-ray, gamma, and neutron coses are

listed as ceretrating radiatiion, and beta exposure is listed as ronpenetratinc

radiation .

The film badge dosirretry report also contains the following information on

nor.!torec perscnnei :

:) Social Security Number

2i lame

3 ; Date of oirth

4) Badge number

5) Current dose - X - gamma, neutron, bet a

6 Calendar quarter dose penetrating, nonpenetrating

7 Calendar year dose penetrating, nonpenetratin g

8 ; _i=etime ccse Penetrating, nonpenetrating .

At the enc ol the year, Radiation Detection also sends an individual =RDA .

Form-5 on each person on the °ilm badge roster with a summary of the above

information .

FORM 719-P qEV . 2-80
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Material . ; iens'on s

Indium 0 .70 in . x
0 .70 in . x
0 .005 in .

Sul`ur (Four Rills of
9!32-in . diam-
eter ) 0 .25 gm
total

Maxi-um
Energy Dettect_ed Sensitivity-n/cm2

LEV EL •i+EUTRON DETECT ORS

Thermal to 2 .0 ev I -aorcxi 4ztely 1 0

2 .9 ?.eV and above

Co er Circular Washer

Gold 0.25 in . x
( :are)' i 0 .25 in . x

0 .105 4n .

NO • N001-1000104

PAGE . 4 7

5 x 107

2 .0 eV to 1 . 0 MeV

1 .0 ".'eV to 2 .9 '!eV 2 x 106

.ype of Reporting
Radiation Range

i

X-Ray 3 .5 :R toS00 R

Game mR to 900 R I
Beta

=5 trad to 70 rad

Fast ':e .'trons 1-0 ;rem to 50 ream

TI-ermal Neutrons am to 50 rem1-0 . . .r=

Energy
"eV )

3020 _o 0 .250

0 .250to 3 .0

hove - .0

0 .3CC to 14 .0

T'".er^a l

FORM 719-F REV . 2.90



OP Rockwell Intematfonal

star syWms Group
NO NOO1TI0001OA

PAGE 4S

ANALYTICAL PROCEDURE SUMMARY FOR BIOASSAY BY URINALYSI S

The following summary of analytical procedures is limited to the most frequently

performed urinalyses for radioactive material .

URANIUM-RADIOMETRIC AND FLUOROMETR IC ''JR, UF )

Uranium is extracted from an acidic solution of ashed urine using aluminum

nitrate, te traprooyl ammonium hydroxide , and ;methyl isoburyl ketone . The uranium

is recovered by back extracting into water by evaporating to ketone . The water

solution is planch etted for alpha counting for the UR analysis . Fluorometric

analysis requires that an appropriate aliquot of the water solution oe removed

prior to planchetting for pelletizing with NaF-LiF . The pellet is then analyzed

for uranium with a fluorometer .

X:XED FISSIC'1 PRODUCTS (FP1 )

Mixed fission products will precipitate from a basic oxalate media . By

adjustment of pH and oxalate concentrations, those elements which are amoho teric

or which fora oxalate complexes in the for, of excess oxalate, will also preciol-
1 ~

tote . Alka i metals such as Cs_` will not precipitate . Also, volatile fission

products such as :131 will be lost .

The precipitate is washed with NaOH and water and plarcnetted for counting .

MIXED FiSSIGN PRODUCTS FP2 ;

Same extraction procedure as rr1, ^owever , the sosub ;e oxalate precipitates
~ i

are gamma counted for Cs '
3

ano other ganna emitters . The results from its =

analysis and the FP2 analysis are summed and reoorted as a single value .

FORM 719-P REV . 2-84
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Same as FP2 except that the oxalate insoluble results will be reported

separately as FP3a and the oxalate soluble results will be reported separately

as FP3b .

PLUTONI UM (PUA, ?U5

After reduction to olutonium (1 :-) and IV) with hydroxylamine nydrocnioride,

plutonium is precipitated with lanthanum fluoride . This isolates the plutonium

from most el ements, including uranium, except thorium, the rare earths, and

actinides .

After oxidation of plutonium with sodium nitrate in acid _media, extraction

of plutonium is carried out with 0 .5 M thenoyltrifluoro acetone in xyiene .

Following extraction, the aqueous solution containing Dlutoniun is neutralized

and concentrates by heating. After oxidation of the plutonium in a basic mecia,

it is electrodeposited on a stainless steel disc . The plutonium activity is deter-

mined by au_oradioarapny ;PUA) for greater sensitivity or counted with alpha

radiation with a proportional counter PUB I .

GRCSS BETA, HIGH LEVEL (, GBH )

The gross sample is evaporated to dryness, followed by organic digestion by

hydrogen peroxice and nitric acid . Natural potassium ( .440) correction is deter-

mined by diluting the asked salts to a known volume and removing an aliquot for

flame spectrochotomet_ry . The remaining solution is evaporated :o near dryness,

plancr.etzed, anc counted for beta radiation with a proocrtional counter . The

rac'gactiviy in the urine sam.1 e due to a 0 < is subtracted from the gross count .

FORM 719.P REV . Z.LO
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GROSS AL:;HA 3A1 a

Speci`ic for uranium and/or plutonium which is extracted from ashed urine

salts ::sing aluminum nitrate, tetrapropylammonium hydroxide, and methyl isobuty'

ketone . Transuranics do not extract to any appreciable extent. Uranium and/or

plutonium are recovered by back extracting into water by evaporating the ketone .

The uranium and, or plutonium are eiectrodeposited on a stainless steel disc and

autoradicgrapned .

G.-C55 ALPHA. GAib )

Same as GAla except the extraction solution. is pianchetted and countea for

alpha radiation with a proportional. counter .

GROSS AL?l A 3A2

Specific for al-. alpha emitters . Metabolized actinides are convertec to

states suitable for coprecipitation with alkaline earth chospnates by digesting

the gross urine sample in 1C' nitric acic . The actinides are coprecipitated wits

calcium phosphate by neutralizing the acid solution with ammonia . The precipitate

is washed, planchetted, and courtec or alpha radiation with a proportional ccunter .

Some cata :,ertinent to these bioassay services are snown in Table A-1 .

731-M.252

NO . 4001TT000104
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SUMMARY OF BIOASSAY SERVICES AVAIIANII' FROM 01,11 111) slAlLS 1LS11NG C OMPANY, INC .

Analysis Type I15tilag Code

II un•nretr lc Uranium LII '

Radlooctric Uranium 111 1

Piss ion Products (1) 11' 1

fission Products (2) 1'1' 7

I15siun products (3) 11' . 1

Tritium IC E

Plutonium 1 1 t 1 A

I'lulnn tum (B) I'LI U

Accuracy at MInimrm
Analysis Sensitivity MInImua Voluce
Specific lor , . . 1500 ml Sensitivity Required

Normal or Depleted (1 .1 0 '50'% 10 ml
Dram I on )

Fri nicked Uranium /.!) dpm '50'1, 100 ml

Remark s

Insoluble oxalates :10 din b0% 200 ml Volatile fission product s
including alkaline
earths, transition
elements, lanthanides,
antimony, phosphates .
Excludes soluble
oxalates, i .e ., Cs 13 7

Sane as FP I plus 60 dims rS0%
gamma scan o i l
soluble oxalates .

Same as It' 2 With :io din I' ll 3a 050%
insoluble and soluble (4) dlon Ili lb
oxalate result s
reported separately
as Fl' 7a and FP 'it)
respectively .

lost .

300 ml Results co'd)ined into
single value for report .
Volatile fission products
lost .

:DUO nil Volatile fission products
lost .

Iritiul 7.25 x 106 dpm 1S0% 10 o f

Plutonium 11 .0495 dpm 611%

I'lu toil I Loll

1000 ml Greater accuracy than
('U U analysis .

0 .1495 dpm 175% 1000 ml Double precipi tat tons,
washes and extractions
are elin'iuated for taster
analysis a t reduced
accuracy .



1ABIL A-1
(Continued)

SUMMARY OF BIOASSAY SLRVICIS AVAILANIC IROMiIINI1I0 SIATLS TLS1ING COMPANY, INC .

Accuracy at Minimum
Analysis Sensitivity Minimum Volume

Analysis lype listing Code Specific for 15(X) ml Sensitivity Require d

Plutonium ( B) I'll U Plutonium 0.15 dlmn 1100% 1000 ni l
(Optional) alpha counting

Strontlwu 90 SR90 Strontim-90 30 dine 150% ?00 ni l

Ihoriun III Thorium 0 .99 g 150% 1000 ni l

Gross Beta - High GUII All beta /50 dlmn U5% 50 al l
Ievel emitters excep t

halogens

Gross Alpha ( Ia) GAIA UranIum and Lb (Ilan !50% 100 m l
Plutonimi

Gross Alpha (lb) GAM (Mani inn and 9 dpln +50% 100 al l
Plutoniun

Gross Alpha (2) GA? All other alpha 15 dpm 150% 100 ml
emitters hit1uding
lh, I'a, U, Np ,
Pu, An, Call Vo ,
and Il a

iodine 131 1131 ladlne .131 300 din 150'% 250 nil

Remark s

Sample proportional
counted for Alpha-
radiation for lllnediate
result . Sample nay be
later autoradloyraphed .

KA0 corrected .

Sample electrudepnsited
of SS disc and
autoradloyraphed .

Sample planchetted and
proportional counted
for alpha .

Sample planchetted and
proportional counted
for alpha .

Decay corrected to
sampling date .

cn
N


