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As set forth in the Energy Systems Group's special material

licensee as Condition 23 : "s formal annual report shall be made to the

radioisotope review committee of the NSRP reviewing employee exposures

and effluent release data to determine (1) if there awe any upward

trends developing in personnel exposures for identifiable categories of

workers or types of operations or effluent releases, (2i if exposures

and effluents might be lowered under the conceot of "as low as reason-

ably acnievabiie" . and 031 if equipment for effluent and exposure control

is being properly used, maintained and inspected . This report shall

include review of other required audits and inspections performed during

the Past twelve months and review of the data from the following areas :

Employee exposures ; bioassay results ; effluent releases ; in-plant air-

borne radioactivity and environmental monitoring .

This report presents an historical basis for the identification of

trends .* it should be noted that in some instances both 4RC licensed and

nor-NRC licensed activities take place in the same building . In these

cases, certain measurements (e .g ., ventilation air exhaust radio-

activity cannot be separated for each type of activity . When this

occurs, the values are reported unmodified as measured and are con-

servatively attributed wholly to licensed activities .

The following ESG facilities and operations are specifically covered

in this report :

1,` Fuel Fabrications - Building 001 and supporting operations in

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

One initial report in this series was issued for the Calendar Year 1975'" '

Foac' 7 :9-p?h "r-fl
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2 ; Atorrics International Not Laboratory - Building 020, Santa

Susana =field Laboratories, Santa Susana , Californi a

3 ; Nuclear Material Development Facility - Building 055, Santa

Susana Field Laboratories, Santa Susana, Californi a

FORM 719-° REV . 7 .96
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PERSO NNEL DOSIMETRY

Personnel dosimetry techniques generally consist of two types :

Those wnic i- measure incident radiation on the body fro .: external sources

(e .g ., °ilr badges ; and those which measure internal body organ accumula-

tions of radioactivity via inhalation , ingestion, or possibly through

cuts or puncture wounds (e . g ., urinalysis) . An attempt has been made to

separate the exposure nodes as much as possible along these lines to ;

permit an evaluation of the more significant exposure routes, and

(2i. to allow a differen tiation between those exposure sources which are

external and contro llable in the future and those which may continue to

irradiate the body for some time period, regardless of future efforts

(i .e ., internal body deposits' .

A . FILM/TLD DATA

Personnel external radiatio n exposures for the pertinent activities

or the year are presented in Table I where the number of individuals with

a specific annual dose is shown along witr: the percentage of employees

witr each annual dose value or less and the man- .are- contributed by eacr

dose value . These same data are plotted or Figure 1 on a log - probability

scale .* The average annual dose was approximately 200 mRem .

B . IN-v_`da LUNG SCAN S

Measurements are made periodically of the total radioactive lung

burden for specific radioisotopes of those employees who have been or

potentially were exposed to radioactive aerosols in the respirably-sized

particle range . These measurements are accomplished through the use of a

whole body counter .** During the year , 54 lung scans were made for uranium

Data which have a normal probability distribution appear as a straight
line wher plotted on this type of scale .

**Relgesor. Nuclear Services, Inc ., Pleasanton , Californi a

F0RM 7 '9-P RE V . 7-76
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TABLE

WHOLE BODY DOSES - 197 6

Sheet 1 of 3

Dose P CP
Pop .
Dos e

(:.Rem ; (eeople ; (cum . peo . * (cur: . . `r) (man-Rem ;

4.58 0 .05 5

10 30 41 17 .08 0 .300

15 "c"c 63 26.25 0 .33 0

20 14 77 31 .1/ 0 .280

25 15 92 38 .33 0 .37 5

30 13 105 43.75 0 .390

35 8 13 47 .08 0 .280

40 12 125 52.08 0 .480

45 8 133 55 .42 0 .360

50 134 55 .83 0.050

55 8 142 59 .16 0.400

65 143 59 .58 0.065
70 4 147 61 .25 C .280

75 3 150 62.50 0-22-5-

80, 4 154 64 .17 0 .320

85 1 155 64 .58 0 .085

90 - 156 65 .00 0 .090

95 2 158 65 .83 0 .190

100 4 162 67 .50 0 .400

135 1 163 67 .92 0 .105

110 3 166 69 .17 0 .330

115 3 169 70 .42 0 .345

125 4 173 72.08 0 .500

130 2 175 72 .92 0 .260

14C 1 176 73 .33 0 .140

145 3 179 74.58 0 .435

160 i 180 75 .00 0 .160

165 - 181 75 .42 0 .165

*Cumulative people , with annual dose s indicated valu e

FORM 7'9-' REV . 7-7E
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-ABLE 1

WHOLE BODY DOSES - 1_976

Sheet 2 of 3

Dose P CP
Pop .
Dos e

; Rem) ; people) cum . peo .) ,cu-.n . (man-Rem ;.

175 1 182 715 .83 0 .17 5

185 1 183 76 . 25 0 . 1 85

190 - 184 76 .67 0 .190

195 1 185 77 .08 0• .195

200 1 186 77 .50 0 .200

205 2 188 78 .33 0 .41 0

220 i 189 78 .75 0 .220

230 1 190 79 .17 0 .230

250 1 191 79 .58 0 .250

255 1 192 80 .00 0 .255

270 i 193 80 . 42 0 .270

275 2 195 81 .25 0 .550

280 2 11 97 82 . 08 0 .560

290 1 198 82 .50 0 .290

300 2 200 83 .33 0 .600

310 201 83 .75 0 .31 0

315 1 202 84 .17 0 .315

320 1 203 84 .58 0 .320

325 1 204 85 . 00 0 .325

350 1 205 85 .42 C .350

393 2 207 86 .25 0 .780

415 1 208 86 .67 0 .41 5

470 209 87 . 08 0 .470

485 1 210 87 .50 0 .485

510 1 21 : 87 .92 0 .51 0

515 1 212 88 .33 0 .51 5

530 21"s 88 .75 0 .530

731-6 .271

FOR4 ite o REV. 7 .?a
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TABLE i

WHOLE BODY DOSES - 1976

Sheet 3 of 3

Dose CF
Pop .

Dos e
nRer) (people) cu:.i . peo . ; ;cu- . !! an-Re-

550 1 214 89 .17 0 .550

610 1 215 89 . 58 0 .61 0

615 i 216 93 .00 C .61 5

620 _ 217 90 . 42 0 .620

630 _ 218 90 . 83 0 .630

635 1 219 91 . 25 0 .639-

66:5 1 22C 91 . 67 3 .665

670 1 221 92 .08 0 .67 0

680 222 92 . 50 0 .680

775 1 223 92 .92 C .775

835 1 224 93 .33 0 .83 5

895 ~ 225 93 . 75 0 .89 5

920 1 226 94 .17 0 .920

980 1 227 94 . 58 0 .980

1015 1 228 95 .00 1 .01 5

1115 1 229 95 .42 1 .11 5

1200 1 230 95 .83 1 .200

1390 1 231 96 .25 1 .390

11 430 232 96 .67 1 .430

1470 i 233 97 .08 1 .470

1600 1 234 97 .50 1 .600

1655 1 235 97 . 92 1 .655

1675 1 236 98 .33 1 .675

1690 1 237 98 .75 1 .690

1830 1 238 99 .17 - 1 .830

2030 1 239 99 .58 2 .030

2055 1 240 100 2 .055

TOTAL Man-Rem 47 .5755
73:-6 .27 1

FORM 719- P REV 7-78
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deposition . Nine of the scans (on seven different individuals ; showed

positive results (Table 2A) .

BIOASSAYS

Bioassays nor-ally consist of analysis of urine and occasionally

of fecal samples . Personnel whose work assignments potentially expose

them to respirable - sized radioactive aerosols are routinely checked in

this manner . Normally, urinalyses are performed quarterly and fecal

analyses only when gross internal contamination is suspected . The

techniques employed are described in the appendix . A statistical

summary of the positive results for 1976 appears in Table 2A, while a

detailed listing of the positive results is shown ir, Table 2B .

FORM 719--= REV 7 -78
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TABLE 2A

BIOASSAYS - STATISTICAL SUMMARY - :47 6

.eas,;releent** ype**
Tota l
Tests

Tcta l
Positive
Results

Total
Individual s

With Positiv e
Results*

iU OF 419 24 24

U UR 415 7 0

GA iA `J O O

uA 1B 161 O :1

GA 2B 2 0 U

GB H 38 1 1

uGB G 1 v O
Pu A 38 1

Fp 1 5 2 2

3A 169 10 6

PP 3B 171 6

SR-90 2 2 2

U-235 IV 54 9

*Tests were repeated on some individuals wno showed positive results

** U = uranium

OF = uraniur..'- fluorometric

UR = uranium - radiometric

G = gross alph a

GB = gross beta

gross ciutOnium.

FP = fission products

`7LG = uranium, in-vivo lung count

Note

See Appendix for description of various bioassay type s

F:RV 719-° REV . 7-72



TA13LE ? B

POSITIVE BIOASSAY RESULT SUMMARY - 1976
(Sheet 1 of 4 )

IIRS Sample Analysis Results Per Specific Equivalen t
Number Dale Type i Volume Analyzed 1500 mR-day Radionuclide MPBR %

1292 02/12/76 IVLC 38 ug 11235 10 .6% MPL B
1292 03/29/76 IJ-LIF 0.0005 ug 0 .75 ug ll 0 .7 5
129? 06/21/76 U-LJF 0.0001 ug 1 4 8% MPL3 U235 . .
1292 06/29/76 IVLC 53 ug

3999 08/30/76 U-UF 0.0(103 ug 0.45 ug 4 50235 .
3999 02/04/77 TVLC 0 ug

3897 10/25/76 U-FP3A 13. 9 dpm 104 dpm MFP (Sr9g) 21 . 7
3897 11/08/76 IJ-FP3A 3 .06 dpm MFP (Sr13

)3897 11/22/76 LJ-FP38 15 .4 dpm 132 dpm MFP (Cs
)3

0 .0?
3897 12/16/76 LI-1P38 3 .63 dpm MFP

1 7(Cs )
2 r

4015 02/10/76 IVLC 52 u
31

14 5% MPLB
4015 06/30/76 IVLC

g
0 ug l 2

.

1215 05/17/76 li-IUF 0.0004 ug 0.75 uU LI 0 .7 5
1215 08/23/76 U-UF 0 ug U

4148 07/19/76 U-LIF 0 .0005 ug 0.75 ug ll 0 .7 5
4148 11/22/76 U-UF 0 .0005 ug 0 .75 ug U 0 .7 5
4148 01/ 13/77 LI-11F 0 ug U

23 53969 02/09/76 TVLC 96 ug
L1235 26 .8% MPLB

3969 06/29/76 IVI.C 26 ug 1 .2% MPL D
3969 02/03/77 TVLC 0 ug L123

5
r

1584 08/25/76 11-11R 2 .74 dpm 33 6 dpm 14 6
1584 11/ 22/76 U-IIR 0 dpm

.
(1235

.

1584 08/25/76 1J-UF 0 .0006 ug 0 .90 ug LI 0 . 9
1584 11/22/76 U-LIF 0 .0002 ug LI



TABLE. 28

POSITIVE BIOASSAY RCSUI . T SUMMARY - 1976
(Sheet 7 of 4 )

HAS Sample Analysis Results Per Specific Equivalent
Number Date Type + Volume Analyzed 1500 mR -day Radionuclide MPBB %

4025 03/15/766 U-11F 0 .0004 ug
4025 06/02/76 U-11F 0 .000?

2040 06/29/76 TVLC 16 ug
2040 05/03/78 IVLC 0 ug

3757 05/17/76 U-l1F 0 .0006 ug

0863 03/08/76 U-UF 0.0004 ug
0863 04/30/76 U-OF 0 .0001 ug
0863 06/21/76 l1-UF 0 .0004 ug
0863 09/20/76 I1-1JF 0 ug

1863 05/04/76 11-UF 0 .0005 ug
1863 08/16/76 U-UF 0 ug
1863 05/04/76 U-1IR 1 .25 dpm
1863 09/28/76 U-UR 0 .4 dpm
1863 08/16/76 (1-UR 1 .0 dpm
1863 09/28/76 11-UR 0.4 dpm

0178 01/76/76 1J-1JF 0 .0003 ug
0178 08/23/76 U-UF 0 .0001 ug

4154 09/ 20/ 76 II-UR' 1 .40 dlnn
4154 10/26/76 U-LIR 0 dpm
4154 09/20/76 U-UF 0 .0003 ug
4154 10/26/76 11-UF 0 ug

0.60 ug lI 0.6
U

23 5
35 6.4% MPLB11 2

0 .90 ug 0 0 .9

0.60 ug LI 0 .6
U

0.60 ug 11 0.6
I I

0.75 ug U 0.75
I1 5

18 .8 dpm 11735 H .2.

113515.0 dpm IJ235 6.5

0 .45 ug U 0.45
1.1

30 dpm 23
5235 13 .0

0.45 ug U 0.45
11

fl l

n



TABLE 2 0

POSITIVE BIOASSAY RESIJL'I SUMMARY - 1976
(Sheet 3 of 4 )

II&S Sample Analysis _ Results Per Specific Equivalent
Number pate 'type f Volume Analyzed' ' 1500 m12-day Radionuclide MPBB %

1731 01/19/76 1.1-11F 0.0013 ug 1 .95 ug II 1.95
1731 08/23/76 1.1-LIF 0.0001 ug Ii

3698 08/23/76 lJ-UF' 0 .0005 ug 0.75 ug U 0.75
3698 09/27/76 U-IUF 0.0007 ug 11

3986 02/10/76 IVLC 52 ug 11735 14 . 5% MPLB
3986 09/23/76 IVLC. 0 ug 1123'

3888 04/23/76 U-UR 0 .0007 ug 1 .05 ug 11 1 .05
23 5 4059 12/10/76 11-UR 1.11 dpm 16 .7 dpm 11 .35 7 . 3

4059 01/03/77 U-UR 0.24 dpm U235

4059 12/10/76 U-11F 0.0013 ug 1 .95 ug U 1.95
4059 01/03/77 II-11F 0 . 0001 ug U

3981 05/18/76 U-UF 0.0003 ug 0.45 ug I1 0.45
3981 08/11/76 I1-UP 0.0009 ug 1.35 ug 11 1.35
3981 09/20/76 0-I.IF 0 ug 11

4016 02/07/76 IVLC 52 ug 11235 14 . 5% MP1 .B

0606 05/24/76 11-11R 1 .04 dpm 15.7 dpm 11735 6 . 8
0606 08 / 16/ 76 II-OR 0.11 dpm 11235

3955 05/ 18/76 U-UR 0.53 dpm 1 .95 dpm U235 3 .4
3955 08/20/76 U-OR 0.22 dpm 11235

4007 05/02/76 U-UF 0.0005 ug 0.75 ug II 0.75
4007 08/23/76 U-IIF 0.0002ug U



TARI.F 273

POSITIVE BIOASSAY RESULT SUMMARY - 1976
(Sheet 4 of 4 )

IIRS Sample Analysis Results Per Specific Equivalen t
Number Date Type + Volume Analyzed 16(70 mR-day Radionuclide MPBB X,

4028 01/75/76 lJ-Pu 0 .120 dpm 0 . 180 dpm Pu 0 .15
402.8 02/ 29/76 U-Pu 0 . 126 dpm 239

Pu
4028 11/07/76 ll-Pu 0 dpm Pu13

9

3946 05/ 03/76 U- 111' 0 .0004 ug 0.60 ug ll 0 .60
3946 05/28/76 U -UF 0 ug U

4020 05/17/76 lJ-UF 0 .0005 ug 0 .75 ug 1 1 0 .75
4020 06/18/76 U-OF 0 .0001 ug U

3656 01 /19/76 U- UF 0.001 ug 1 . 5 ug I1 1 . 5
3656 09/ 14/76 U-UF 0 .0007 ug 1 .05 ug U 1 .05
3656 10/14/76 l1-UF 0 . 0004 ug 0 . 60 ug U 0 .60
3656 10/14/76 1 J-UIK 0 .37 dpm 0235

2757 05/03 / 76 U-UF 0 .0004 ug 0 .60 ug U 0 .60
275 7 11/01/ 76 U-UF 0 .0001 ug U

4134 06/28/76 Il-UF 0 . 0007 ug 1 /05 ug Il 1 .05
4134 08/20/76 U-UF 0 ug 11

r
33949 02/09/76 IVLC 38 tag U r'. 10 .6% MPLB

3949 02/03/77 TVLC 0 ug
U23 5

* - Positive resul t

4 - U-UF Urine - Fluorometric Analysis for Uranium
I1-UR - Urine - Radiometric: Analysis for Uranium
F- OF = Fecal - Fluorometric Analysis for Uranium
F-UR = Fecal - Radiometric Analysis for Uraniu m
11-Pu Urine - Autoradiographic Analysis for Plutonium
LI-FP3A- 8 = Urine - Radiometric Analysis for Fission Products
IVLC In - Vivo Lung Count

'n
w
0
C)
C7
W
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H . ON-SITE RADIATION/RADIOAC'IVITY LEVEL S

Radiation and/or radioactivity level measurements normally consist

of three aspects : general area , air, and water.

A . AREA

Radiation exposure rates in working and storage areas are periodically

measured with portable survey instruments . The results of these surveys

are used to establish the necessary posting requirements and for control-

ling personnel exoosure . Film badges are mounted in selected location s

to provide an additional record of exoosure, integrated over quarterly

Periods .

B . AIR

Radioactivity in air is measured by fixed-location air samples and

air monitors and by lapel (breathing zone) air samples . Table 3

presents a summary of the fixed sampler results .

FO M 71's D DE' 7 -72



01% Rockwell International

Ene+gy Systems Grout

NO J9'9000.3

=AGE 18

TABLEI 3

INTERIOR (WORKING AREA) AIR SAMPLING SUMMARY - 197 6

Aloha Beta, gamma
_ICI /CC %

3 : : i iding : rea Max . Av . Max . Av .

01-fuel fab . 5x10-11 9x10-12 ** **

04-cnem . labs

020-AIHL

NS NS
*

NS

6x10
-12

NS

3x10
12

055-NMDr 8 .9x10-13 -3x10-1
3

** **

*Because of the nature of materials in use , alpha activity is not
normally assessed in Building 02 0

**Because o ` the nature of materials in use , beta activity is not normally
assessed in Buildings 01 and 05 5

Notes : Based on materials in use , the most restrictive M?C's in each
facility would be :

Bldg . 001 : 1xiC-10 C` (U-235 )

Bld 020 10
y

1 ;S 90 )g . : x Cc r-

Bldg . 050 : 2x10 '
~ i:
cc Pu-239 ; n

NS = Not Samoled

In Building 020, the measurements shown were made in a
restricted access area .

Fc~%' 719-P RE% 7-7e
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the ATR fuel fabrication area o Building 001, about 5C indi-

viduals wore personal ( lapel) air samplers during the year . The average

reading of these samplers waste 5.0x10 ;0 µ Ci/hr-cc for a forty-hr work

week . The maximum weekly reading was 3 .4x10-9 µ Ci/ hr-cc . The permis-

sible limit i s 4x1 S ACi/hr-cc for the material in use . Fixed location

air monitors in the area ( 13 locations ) averaged 3 .5x,10-" , 'hr-cc ,
-c

wit! tie highest single sample being 2.1x13 uC'./hr-cc .

Special Air Sampling - Building 05 5

.n Building 055, air samples are routinely taken near a number of

points adjacent to the glove box train as well as other pertinent

locations (stack, etc .) . These data are tabulated in. Table 4 in

descencinc order of magnitude and the date ( week)of each meas urement is

notes . In this manner, any unusual release i s more apparent . However,

an inspection. o' the data in Table 4 leads to the conclusio n that the

values are distributed i t ar. essentia l ly random manner, with no one week

standing out . Thus , is is concluded that no unusua l: releases occurred

during the year .

F.RV 7'9-= REV . 7.7E
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TABLE 4

AIR SAMPLES, NMOF - BUILDING 055, 1976

Max . Curl: . Week Exp . *
Sampling Location µCi-hr/cc Week Ending

GBR-3.': 1 .8-12 10/ 8
GBR-_5A 1 .8-12 9/ 3

G3R-18S 1 .5-_2 7/3 0
GBR-24NE 1 .5-12 1 2

^3R-1A - - 1 .2-12 10/12, 11/19
GBR-3S 1 .2-12 9/17, 10/18
GBR-5S 1 .2-12 5/28, 9/17
GBR-6N 1 .2-12 5/14, 7,123, 7/30, 8/27
GBR-15S 1 .2-12 2/1 0
GBR-21S 1 .2-12 5/7, 7/30
GBR-24SW 1 .2-12 / 9
GBR-26S 1 .2-12 4/23, 10/18
GBR-27N 2-12 8/13
Filter Roorr. 1 .2-12 8/1 3
Eberline "A" 1 .2-12 ? 2/23

Cher Lab . 8 .9-13 6/11, 8/13, 10/2 2
11/22, 12/2 3

GBR-4N 8 .9-13 7•/23
GBR-BN 8 9-'3 9/24.
GBR-19S 8 .9-13 3/26, 10/22
GBR-20S 8 .9-13 2/20, 9 / 3, 12/1 7
GBP -27S 8 9-13 5/28 7/30. . , ,

1 1/19, 12/1 0

SS Vault 5 .9-13 5/21, 9/24 ,
10/8, 10/2 2

Support, Area 5.9-13 11/19, 11/24
Stack 5 .9-13 4/30 10/1 7

Radeco "3' 3-13

,

-/ 9, 1/30, 2/20 ,
9/17, 11/ 5, 12/28

*Maxir u ;- permissible exposure = x 10 µCi-hr/cc, aloha

731-C 2' _
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TABLE 5

RADIOACTIVITY CONiFNT OF AIMOSPIIIRICA11 Y DiSCIIARGID EfrI .Llf. NT' RELEASED
TO UNRESTRICTED AREAS - 197 6

Approximate
Effluent

Point of Vol yne
Building Release (ft )

001 Stack Exit 2 .4 x 101
0

004 Stack Exit 6 .9 x 1010

020 Stack Exit 2 .1 x 1010

022 Stack Exit 1 .0 x 1010

055 Stack Exit 1 .6 x 1010

Activity
Monitored

a

r?

Approximate
Minimum

Detection
Limit

(µ.Ci/mD.)

1 .7 x 10-1 6

5 .5 x 10-16

Sampling Period
Annual* Maximum
Average Observed

Concentration Concentration
(/ACi/nil) (/LCi/m?)

<9.4 x 10-14 8.3 x 30 13

<2 .5 x 10-1.4 2 .3 x 10-13

Total
Radioactivity
Released

(Ci )

<6 .4 x 10- 5

<1 .7 x 10- 5

4 .5 x 10-16 <4 .1 x 10-15 9 .3 x 10-14 <8 .1 x 10-6

/3 1 .6 x 10 -15 <:4 .5 x 10-15 2 .5 x 10 14 <8 .9 x 10- 6

= 9.7 x 1() 17 c2 .6 x 10-16

48 3 .1 x 10-16 9 .8 x 10-1
5

a 3.0 x 10-16 <8 .1 x 10-16
/3 9 .7 x 10-

16
<3 .6 x 10

1 5

a 2.6 x 10-16 <3 .4 x 10-16

1 .6 x 1.0-15 <1 .5 x 10-7

3 .2 x 1014 5 .8 x 10-6

8 .3 x 10 15 <2 .3 x 10-7

1 .9 x 10-14 <1 .1 x 10-6

7 .1 x 10-16 <1 .5 x 10- 7

Total <1 .1 x 10

Annual average ambient air
radioactivity concentration - 1976

a

13
<6,6 x I0-15

<1 .0 x 10-1
.3

-4

*Effluent radioactivity is generally less than ambient air radioactivity . 731-G .2.71
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:11 . EFFLUENT MONITORING

FACILITY VENTILATIO N

Ventilation discharge air is continuously sampled at points down-

st-earr of the exhaust filters provided, prior to exiting the facility

system . hus, these measurements provide a record of radioactive

aerosols that were actually discharged from the facility by tnis route

curling the year . A portion of the discharged air is continuously drawn

via a side-stream through a high e-ficiency filter medium which collects

any particulate aerosols entrained in the sample . Table 5 presents a

summary of average and maximum radioactivity concentrations measured in

these systems during 1976 .

3 . L :QJ :G WASTES

All liquid wastes from buildings which may contain significant

amounts of radioactivity are drained to hold-up tanks where they are

sampled and the contents assessed for radioactivity prior to disposi-

tion . if the activity is below the prescribed limits NO CFR 20), it is

then discharged to the sanitation sewers . if, however, these limits are

exceeded, the waste material is pumped out and disposed through the use

of a commercial radioactive material disposal service . During the

period in question, the liquid wastes which were discharged to the sewer

system are summarized in Table 5 .

FORM 719 ° REV 7 7e



TAB(.r 6

LIQUID r. NUBF RADIOACTIVITY DISCIIARGLI)'rc) SANITARY SEWER - 19/ 6

oint or

Approximate
effluent
Volume ctivity

Approximate
Minimum
Detection

Limit

Annua l
Average

Concentration

Sampl e
Maximum
Observed

Concentration

Tota l
Radioactivity
Released

Building Release (gal) Monitored (p.Ci/m0) (µC1/m0) (iCi/m0) (Ci )

001 Retention 13,500 a 1 .2 x 10-9 1 .4 x 10 7 4 .4 x 107 - 6
7 .3 x 1 0

Tank g
7 7p 4 .1 x 10- 1 .1 x 10- 2 .3 x 10- 5 .7 x 10- 6

004 Proportiona l
Sampler

1,253,000 a 1 .2 x 10-9

9

<3 .2 x 10-
8

8
1 .4 x

-7
10

7

<1 .5 x 10- 4

9 4 .1 x 10 x`7 .3 x 10- 3 .7 x 111 <3 .3 x 10- 4

020* --- 0

055* --- 0

*All liquid radioactive wastes from these facilities are solidified and land buried as dry waste at a n
.pp p

The maximum permissible concentrations for discharge to the sewer are 8 x 10-4 110/1110(1 and 1 . x 10-3 µCi/m .0/3.
riate disposal sitea ro

m

/31-G .271
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IV . ENVIRONMENTAL MON1TORING*

ii0C_T1990'003

24

Environmental and facility effluent radioactivity monitoring at

Ato^ics International is performed by the Radiation and Nuclear Safety

Grou_ c- the dealt', Safety, and Radiatior Services Department . Soil,

vegetation, and surface water are routinely sampled to a distance o f

IO mi from Atomics International sites . Continuous ambient air sampling

and therrroiu-inescent dosir-etry is performed on-site for monitoring

airborne radioactivity and site ambient radiation levels . Radioactivity

in effluents discharged to the atmosphere from Ator!ics international

facilities is continuously sampled and monitored, to assure that the

amounts and concentrations released to unrestricted areas are within

appropriate limits, and to identify processes which may require additional

engineering safeguards to minimize radioactivity levels in such effluents .

In addition, selected nonradicactive constituents in surface water dis-

charged to unrestrictec areas are determined .

B . SUMMARY

Inc random variations observed in the environmental monitoring data

indicate that no significant local source of artificial radioactive

material existed in the environs . Additionally, the similarity between

on-site and off -site results further substantiate that the contribution

to general enb'iro nnental radioactivity due to operations at Atomics

international is essentially zero .

The environmental radioactivity measured and reported herein is

attributed to natural sources and to continued fallout of radioactive

material from foreign atmospheric testing of nuclear devices .

*A separate and comprehensive environmental radioactivity and facility
effluent report i s issued annually . he material in this section was
largely abstracted from the report for 1976.` '

FOP V 71? - RE . 7-78
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The sampling and analytic methods used in the environmental monitoring

prograr for radioact ive materials are described in Reference 2 .

The average radioactivity concentrations in local soil , vegetation,

surface water, and ambient air for 1976 are presented in Tables 7 through 1 1 .

in calculating the averaged concentration value for the tables, those

indivicwa : samples having radioactivity levels less than . their rinim-r

detection levels !N-.DL) are assured to have a concentration equal to the

MDL . This method of data averaging , required by ERDA Manual Chapter 0513,

affords a significan t level of conservatisr in the data , as evident i n

the tables, in that most radioactivity concentrations are reported as

"less than." (K) values . Thus , for measurements in which some apparent

radioactivity concentrations are below the MOL, the true averaged value

is somewhat less than the value reported .

The maxi-um level of radioactivity detected for a single sampie is

reported because of its significance in indicating the existence of a

major episode or area-wide location of radioactive material deposition .

None of the maximur observed values , which occurred randomly during this

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

variability . This indicates that no significant event occurred, locally

or worldwide , which resulted in a marked increase it local radioactive

material: deposition .

The results reported in, Tables 7 and B show no significant difference

between on.-site and off- site samples . The detected activity is due to a

variety of naturally occurring radionuclides, and to radioactive fallout

resulting frog dispersal of nuclear weapons materials and fission products

`by atmospheric testing . Naturally occurring radionucludes include : Be,
B7

K`C., Rb , Sml ', and the uraniur and thorium series (including the noble

gas radon and its radioactive daughters ) . Radioactivity from fallout

consists primarily of the fission products Sr90 -y90, Cs137, and pm147

and also 1;235 and ?u-3 g

FOO 719.- Rek 7-78
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TABLE 7

SOIL RADIOACTIVITY DATA - 197 6

Gross Radioactivity
; .:CijGm ;

Maximum
Number Annual Average Value Observe d

Area Activities Sample ( 95% Confidence L evel ; Value*

On-Site a 144 ( 5 .6 = 1 .5 ))• 10-' 8 .4 x 10-7

3 144 (2.5 0 .1) 10- 3 .2 x 10- 5

Off-Site a 48 (5.6 - 1 .5) 10- 1 .0 x 1O_
6

48 (2.4 . 0 .1 ; 10-5 3 .0 x 10-5

*Mlaxir lum value observed for single sample .

TABLE 8

VEGETATION RADIOACTIVITY DATA - 1 976

Gross Radioactivity
(N.Ci /gm)

Dry Weight Ash
Annual Maximur

Number Average Annual Average Value Observed
Area Activity Sample Value ( 95` Confidence Leve l ; Vaiue*

On-Site a 144 (<3 .1 = 2 .6) 1C-8 (<1 .9 T 1 .6 1 10 -' 1 .2 x 10-6

L' 144 (2 .5 = 0 .1) 10-5 (1 .70 = 0 . 031 10-4 2 .99 x 10-

Off-Site 48 (<4 . 4 = 3 .3 ; 10-€ (<2 .2 t 1 .7) 10- 1 8 .4 x 10- '

g 48 (3 .0 - 0 .0
;
10-0 (1 .41 = C .03) 10-4 2 .74 x 1C- 4

*Maximurr value observed for single sample .

731-G .271 -
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TABLE 9

NDFL PROCESS WATER RADIGACTIV_7TY DATA - 197 E

Gross Radioactivity
4 C i /m,2( ,

Max t^!G*
Number Averace Value Observed

Area Activity Samples fa z' Confidence Level) Valu e

24 (<2 .5 z 2 .9) 10-10 4 .2 x 10-10

24 12 .0 _ 0 .7) 110-9 2 .5 x i0-
9

*Naxlmum value observed for single sample .

731-G .27 1
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TABLE i 0

BELL CREEK AND ROCKETDYNE SSFL RETENTION POND
RADIOACTIVITY DATA - 197 6

gross Radioactivity
Maximum

Number Average Value Observed = o f
Area Activ'.ty Samples (95`_ Confidence Level) Val ue* Guide**

Bell Creek a 12 (3 .8 1 .3) 10-7 9 .1 x 10- NA
Mud No . 54 -5 _

'(Ci/cr•) w 12 (2 .3 = 0 .1) 10 3 .0 x 10 `+ A

SSFL Pond a :2 (5 .4 - 1 .5) 10-7 7 .7 x 10-7 NA
Mud No . 5 5

Ci ;gm) ;3 12 (2 .5 = C .1) 10 b 2.6 x 10
_
3 N A

Bell Creek 12 (<1 .7 - 1 .6)
7

10 3 .2 x
7?

10-' NA
Vegetation
No . 54

Ci/gm ash )( ,•3 12 (1 .64 = 0 .03 ) 1O 2 51 x 10~ NAr .

Bell Creek a 12 •'<3 .4 t 3 .i) 1_0-8 7 .0 x 1C-8 NA
Vegetation.
No . 54
(LCi/gm dry 12 (3 .2 = 0 .1. 10-5 4 .6 x 10- NA
weight )

Bell Creek a 12 (<2 .5 = 2 .4) 1010 2 .8 x 10- <C .006
Water No . 1 6
loci/C) Q 12 (2 .2 0 .8) 10 2 .9 x 104 0 .7

SSFL Pond a 12 (<2 .4 2 .9) 10-10 <2 .4 x 10-10 0 .006
Water No . 6 c

-
o

-(adi/mr) 12 (a .3 = 0 .8) 10 5 .5 x 10 1 . 4

SSFL Pond a 12 (<2 .8 = 3 .0) 10 10 5 .s" x 109 <0 .007
Water No . 12 g -
(uCi/mr) 12 (4 .4 = 0 .8) 10 7 .0 x

y
10 1 . 5

*Maximum val ue observed for si ngle sample .

**Guide : 4 x 10-6 AC i,/m:ea, 3 x 10-7 uCi!r:<$ 10 CFR 20 Appendix B

NA = Net appl icable, no Guide v alue having been established .

731-G .27
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-A3LE 1 1

AMBIENT AIR RADIOACTI V IT Y DATA - 1976

Maximum
Number Average Value Observed ` o f

Area Activity Samples ( 95% Confidence Level ) Value- Guide* *

Headquarters a 719 (<6 .7 = 8 .4) 1015 1 .4 x 10-i3 5 .2 2

yiCi/ • Y ** 719 (<9 . = 1 .0) 10 i4 7 x 10-12 3 .032

NDFL .1 2520 (< 6 .5 = 7 .2` 10 15 5 .3 x 10-1
4

(, (rCi/rx ; 3 ' *** 2520 (< 1 .1 = 0 .2 ) 1 0 13 3 .4 x 1o-12 3 . 7

* .M aximum value observed or single sample .
**Guide : Headquarters - 3 x 10 12FCi/mile (o) ; 3 x 10-10 pCi/mx ; ,y)(4 f

NDFL - 6 x 10 1c .Ci/mx (o) ; 3 x l3 Ci/mi L(, y )
3Wttiriminum Detectable 'r evel (MR ) ; 5 . 6 x 1C -1 µC'. ;-:, Individual sample s

with activity levels of C to 5 .6 x 10 10 µ Ci/m2 are re corded and average d a s

5 .6 x 10 1~µCi/mx .
*** Minimum Detectable Level (N.DL) 1 .2 x 10 i4 µ Ci/sI - Individual dail y

samples with activity levels o f 0 to 1 .2 x 1014µCi /mr . Indicated

average values are uoper limits, since some data were below th e

minimlum detection limits .
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