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INTRODUCTION

The Energy Systems Group special nuclear materials license ( 1) requires

that an annual report shall be made to the Isotopes Committee of the NSRP

reviewing personnel exposure and ef fl uent release data . The format and

content of this report have been well established in prior issues
. (2-10)

While this report is p repared primarily to satisfy a requirement of the NRC

license, all operations have been included .

These reports for the years 1975 through 1983(2-10) provide a

historical basis for the identification of trends . It should be noted that,

in some instances, both NRC-licensed and non-NRC -licensed activities take

place in the same building . In these cases, certain measurements (e .g .,

ventilation air exhaust radioactivity) have not been made separately for each

type of activity.

Additionally , it is not possible to separate the integrated personnel

radiological doses to that attributable to either nonlicensed activities for

the DOE or the activities licensed by NRC or the State of California. In

October of 1984, the Energy Systems Group ( California ) was merged with the

Rocketdyne Division .

The following ESG/Rocketdyne facilities and operations are specifically

covered in this report :

1) Fuel Fabrication Deconmissionin - Supporting operations in
Building 004, De Soto aci ity, Canoga Park, Californi a

2) Rockwell International Hot Laboratory (RIHL) - Building 020,
Santa Susana Field Laboratorie s

3) Nuclear Material Develo ent Facilit ( NMDF ) - Building 055,
Santa Susana Field Laboratories

4) Radioactive Material Dis osal Facilit ( RMDF ) - Buildings 021,
MT. an related facilities at Santa Susana Field Laboratories
(DOE jurisdiction)
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Personnel exposures and dosimetry in all activities with radioactive

material , except certain pre-existing Rocketdyne operations, are included in

this report.
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1 . PERSONNEL DOSIMETRY

Personnel dosimetry techniques generally consist of two types : those

which measure radiation incident on the body from external sources (film

badges ) and those which measure internal body organ accumulations of radioac-

tivity via inhalation , ingestion , or through cuts or puncture wounds ( bioas-

says ) . These measurement methods provide a natural separator of the exposure

modes to ( 1) permit an evaluation of the more significant exposure routes and

(2) to allow a differentiation between those exposure sources which are exter-

nal and controllable in the future and those which may continue to irradiate

the body for some time period ( i .e ., internal body deposits) .

A. FILM/TLD DATA

1 . Whole Body Monitorin g

Personnel external radiation exposures for the pertinent activities for

the year are shown in Figure 1 as a cumulative log-normal distribution . It

should be noted ( see Summary , Section VI) that all whole-body exposures were

less than 2 rem and were well below the allowable annual occupational total of

12 rem (for NRC and State-licensed operations) .

For comparison, the distributions of exposures reported for NRC licen-

sees (11) and DOE contractors (12) for 1983 are shown as solid curves .

The ESG dose distribution is well below the NRC distribution and gener-

ally approaches the DOE distribution . A more significant comparison can be

made in terms of the group dose . The group dose received by ESG employees in

1984 amounted to 45 . 2 person-rem . If the distribution of doses had been that

shown for NRC licensees , the group dose would have been 141 .3 person - rem. If

the doses had been those shown for DOE, the group dose would have been

44 .6 person -rem . However , comparisons such as these should be viewed with

caution because of differences in the type of work between the ESG workforce

and both the NRC licensees and the DOE contractors .
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Figure 1 . Cumulative Log-Normal Distribution for Whole-Body Radiation
Exposures of Occupationally Exposed Individuals in 1984
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2 . Extremity Monitoring

Hand exposu re s were the limiting factor during the first 4 months of the

SEFOR decladding project ( in 1982 ) while the fuel was being removed from the

cladding in a "hands - on" manner in the glove box . While the change to manipu-

lators in the glove box in October of 1982 greatly reduced hand exposures,

these exposures were carefully monitored for the rest of the project. After

the initial completion of the decladding and clean up of the glove box, the

need for separately monitoring hand exposure decreased greatly . The results

of this monitoring are shown in Figure 2 .

All extremity exposures were below the allowable quarterly limit o f

18.75 rem and the adopted administrative guides of 2 rem per quarter and 5 rem

per year except for two cases . In one, an employee ' s hands were exposed to

7 .7 (right) and 7 .5 (left) rems . Another individual received 2 .3 rem to the

left hand, which exceeded the design guide ( 2 .0 rem per quarter ) but did not

exceed the action guide of 4 .5 rem per quarter . The dose to the right hand

was 1 .2 rem .

B . BIOASSAYS

Bioassays normally consist of analysis of urine and occasionally fecal

samples . Personnel whose work assignments potentially expose them to

respirable-sized radioactive aerosols are routinely evaluated in this manner .

Normally, urinalyses are performed quarterly and fecal analysis only when

gross internal contamination is suspected . A statistical summary of the

results for 1984 appears in Table 1, while a detailed listing of the positive

results are shown in Table 2 . Only three types of analyses showed positive

results this year : FP3A, FP3B, and PUA. The PUA analysis is chemically

selective for plutonium and excludes Am-241, which is generally present with

plutonium such as in the SEFOR fuel . The FP3A analysis is assumed to be

indicative of Sr-90, although other radionuclides, such as Co-60, may also be

detected . Further analysis could specifically quantify Sr-90, and identify

interfering radionuclides, if significant activities were found . The FP3B
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TABLE 1

SUMMARY OF BIOASSAYS - 1984

Measurement Total
Total
Positive

Total Individual s
Witn Positive

Type* Tests Results Results

GB 2 0 0

OF 15 0 0

UR 15 0 0

GBH 2 0 0

PJA 66 3 3

FP3A 136 15 1 2

FP3B 136 30 1 9

GAMB 1 0 0

Total 373 48 34

xUF = Uranium - Fluorometric
UR = Uranium - Radiometric
G6,33H = Gross beta
PUA = Gross Plutonium-alpha
FP = Fission Products
GAlB = Gross alph a

(For a discussion of specific analytical techniques employed,
as identified by "TYPE ," see Appendix B in Reference 9)
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TABLE 2

POSITIVE BIOASSAY RESULT SUMMARY - 1984
(Sheet 1 of 3 )

Results

Assumed
Critica l
Nuclide

Assumed E uivalent
H&S Sample Analysis Per Per Specific

q
MPBB

Number Date Type* Vol . Anal . 1500 ml - day Radionuclide (A )

1226 041584 FP3B 8 .22 dpm 61 .65 dpm Cs-137 0 .01
1226 022485 FP3B 2 .69 dpn 20 .18 dpm Cs-137 0 .00

1139 111984 FP3B 13 .04 dpm 97 .80 dpm Cs-137 0 .01
1139 012385 FP3B 0 - Cs-137 0

4382 041484 FP3A 4.12 dpm 30.93 dpm Sr-90 6 .44
4382 041484 FP3B 10.27 dpm 77 . 03 dpm Cs-137 0 .01
4382 053284 FP3A 6 .23 dpm 46.70 dpm Sr-90 9 .73
4382 053184 FP3B 10.20 dpm 76 .50 dpm Cs-137 0 .01
4382 012285 FP3A 0 .43 dpm 3 .22 dpm Sr-90 3 .67
4382 012285 FP3B 0 - Cs-137 0

2312 041684 FP3B 11 .35 dpm 85 .13 dpm Cs-137 0 .01
2312 060684 FP3B 11 .50 dpm 86 .25 dpm Cs-137 0 .01
2312 021895 FP3B 1 .55 dpm 11 .62 dpm Cs-137 0 .00

1166 041684 FP3B 8 .40 dpm 63 .00 dpm Cs-137 0 .01
1166 060184 FP3B 0 - Cs-137 0

0863 040984 FP3B 8 .93 dpm 66 .97 dpm Cs-137 0 .01

AWC 041384 FP3B 13 .02 dpm 97 .65 dpm Cs-137 0 .01
AWC 053184 FP3A 4 .78 dpm 35.87 dpm Sr-90 7 .47
AWC 053184 FP3B 12 .72 dpm 95 .40 dpm Cs-137 0 .01
AWC 011384 FP3A 3 .09 dpm 23 .20 dpm Sr-90 4 .83
AWC 011386 FP3B 0 - Cs-137 0
AWC 111684 PUA 0 .04 dpm 0 .06 dpm Pu 0 .05
AWC 011985 PUA 0 - Pu 0

0501 071184 FP3B 13 .70 dpm 102 .00 dpm Cs-137 0 .01

3912 041584 FP3A 6 .97 dpm 52 .28 dpm Sr-90 10.89
3912 041584 FP3B 9 .68 dpm 72 .60 dpm Cs-137 0 .01
3912 061184 FP3A 1 .50 dpm 11 .25 dpm Sr-90 2 .34
3912 061184 FP3B 0 - Cs-137 0
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TABLE 2

POSITIVE BIOASSAY RESULT SUMMARY - 1984
(Sheet 2 of 3 )

Results

Assumed
Critica l
Nuclide

Assumed uivalentE
H&S Sample Analysis Per Per Specific

q
MPBB

Number Date Type* Vol . Anal . 1500 ml-day Radionuclide (U

3983 101884 FP3B 8 . 50 dpm 63 . 70 dpm Cs-137 0 .01
3983 021585 FP3B 0 - Cs-137 0

4183 060784 FP3A 4 .06 dpm 30 . 45 dpm Sr-90 6 .34

3920 041584 FP3A 28 .78 dpin 215 .89 dpm Sr-90 44 .98
3920 052584 FP3A 0 .56 dpm 4 . 17 dpm Sr-90 0 .87

4401 041584 FP3B 13 . 69 dpm 102 . 68 dpm Cs-137 0 .02
4401 121685 FP3B

4362 032284 FP3B 474.40 dpm 4744 .00 dpm Cs-137 0 .72
4362 032284 FP3A 10 .37 dpm 103 . 68 dpm Sr-90 21 .60
4362 032384 FP3A 4 . 89 dpm 36 .67 dpm Sr-90 7 .64
4362 032384 FP3B 80 .20 dpm 601 .50 dpm Cs-137 0.09
4362 032784 PUA 0 . 09 dpm 0 . 14 dpm Pu 0.1 2
4362 033184 FP3B 56 .50 dpm 423 . 75 dpm Cs-137 0 .06
4362 041584 FP3A 5 .24 dpm 39 .28 dpm Sr-90 8.1 8
4362 041584 FP3B 53 . 54 dpm 401 . 55 dpm Cs-137 0.06
4362 042184 PUA 0 .01 dpm 0.01 dpm Pu 0.00
4362 061484 FP3B 21 . 40 dpm 160 .50 dpm Cs-137 0 .02
4362 061484 FP3A 1 .82 dpin 14 .02 dpm Sr-90 2 .92
4362 061984 FP3B 40 . 57 dpm 304 . 27 dpm Cs-137 0.05
4362 072284 FP3B 2 . 10 dpm 15 . 75 dpm Cs-137 0.00

1362 040384 FP3B 13 . 55 dpm 101 .63 dpm Cs-137 0.02
1362 052484 FP3B 18 . 40 dpm 138 . 00 dpm Cs-137 0.02
1362 111984 FP3B 23 .20 dpm 174 . 00 dpm Cs-137 0.03
1362 012485 FP3B 8 . 02 dpm 60 . 15 dpm Cs-137 0.01
1362 012585 FP3B 0 - Cs-137 0

2041 041484 FP3B 8 .71 dpm 65 . 32 dpm Cs-137 0 .01
2041 060184 FP3A 9 . 91 dpm 74 . 34 dpm Sr-90 15 .49
2041 060184 FP3B 13 .03 dpm 97 .72 dpm Cs-137 0.0 1
2041 101584 FP3A 3 .82 dpm 29 .65 dpm Sr-90 6 .00

2041 101584 FP3B 0 . 40 dpm 3 .00 dpm Cs-137 0 .00

4910 102684 FP3B 11 . 32 dpm 84 . 90 dpm Cs-137 0.01

4910 012285 FP3B 4 .25 dpm 35.62 dpm Cs- 137 0.01
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TABLE 2

POSITIVE BIOASSAY RESULT SUMMARY - 1984
(Sheet 3 of 3 )

Results

Assumed
Critical
Nuclide

Assumed E uivalent
H&S Sample Analysis Per Per Specific

q
MPBB

Number Date Type* Vol . Anal . 1500 ml-day Radionuclide (4 )

3726 111884 PUA 0 .05 dpm 0.08 dpm Pu 0 .07
3726 010785 PUA 0 - Pu 0

4566 062284 FP3A 5 .32 dpm 39.90 dpm Sr-90 8 .31
4566 012985 FP3A 0 .29 dpm 2 .18 dpm Sr-90 0 .45

4137 041784 FP3B 11 .13 dpm 83 .47 dpm Cs-137 0 .01
4137 061484 FP3A 4.08 dpm 30 .60 dpm Sr-90 6 .38
4137 061484 FP3B 0 - Cs-137 0
4137 101684 FP3A 2 .68 dpm 20 .10 dpm Sr-90 4 .1 9

1754 042384 FP3A 4 .95 dpm 37 .12 dpm Sr-90 7 .73
1754 101584 FP3A 1 .38 dpm 10.35 dpm Sr-90 2 .1 6

4404 101884 FP3B 14.15 dpm 106.10 dpm Cs-137 0 .06
4404 021185 FP3B 0 - Cs-137 0

4906 110284 FP3B 10.70 dpm 80 .20 dpm Cs-137 0 .0 1

4407 041684 FP3A 4 .06 dpm 30.46 dpm Sr-90 6.3 5
4407 101584 FP3A 4.40 dpm 33 .00 dpm Sr-90 6 .88
4407 012385 FP3A 0 - Sr-90 0

4651 050984 FP3A 6.64 dpm 49 .80 dpm Sr-90 10 .38
4651 050984 FP3B 12 .36 dpm 92.70 dpm Cs-137 0.01

Pu : Gross Plutonium (For a brief description of the specific
FP : Fission Products analytical techniques , see Appendix B of

Reference 9 )
(FP3A is predominantly Sr-90 ; FP3B is predominantly Cs-137 )

5041Y/paw
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analysis is radiometrically selective for Cs-137, using gamma- ray spectrometry

to measure this radionuclide .

Followup results are shown , where available , to indicate the decrease of

detected activity to negligible levels .

The excretion rates assumed to be indicative of 1 MPBB for various radio-

nuclides are :

Radionuclides

Sr-90

Cs-137

Ra-226

Normal U (NU )

Highly Enriched U NEW

Pu-239

Standard Excretion Rate

480 dpm/day

660,000 dpm/day

10 dpm/day

100 ug/day

220 dpm/day

121 .4 dpm/day

These excretion rates are based on an assumption of equilibrium between

intake and elimination . Transient elimination following an acute exposure

will generally indicate a much higher body burden than actually exists .
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II . RADIATION/RADIOACTIVITY MEASUREMENTS

The measurements and surveillance performed to determine local radiation

levels in the working areas where licensed activities are performed are

described below .

A . AREA RADIATION LEVELS

Film badges ("location badges") are placed throughout the facilities, and

are kept in place during the entire calendar quarter . Some of these are in

nominally low-exposure areas while some are in relatively high-exposure (but

low-occupancy) areas . The average and maximum exposure rates determined for

each quarter are shown in Table 3 .

TABLE 3

LOCATION BADGE RADIATION EXPOSURE - 1984

Calendar Quarte r
Ql Q2 Q3 Q4

Average Exposure Rate (mR/h )

Facility Maximum Exposure Rate (mR/h )

Fuel Fabrication Decommissioned

RIHL 0.09 0.11 0 .15 0.1 6
5 3-$ 1.15 173

NMDF 0.10 0.03 0 0
0.66 = 0

RMDFF 2 .60 0.69* 1 .08 1 .49
7.0-6-1.04* 1 .53 3.97

*Dosimeters judged to be defective by vendor .
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B . INTERIOR AIR SAMPLES - WORKING AREA S

In those working areas where the nature of the tasks being performed and

the materials in use might lead to the potential for generation of respirable

airborne radioactivity , periodic local air sampling is performed. A summary

of these results for 1984 is given in Table 4 .



TABLE 4

INTERIOR AIR SAMPLE SUMMARY - 198 4

Airborne Activity Concentration (i'Ci/ml )

Calendar Quarte r
Area Sample Ql Q2 Q3 Q4 MP C

Fuel Fab Decommissioned

RIHL Unposted cx 1 x 10-15 1 x 10-15 1 x 10-15 1 x 10-15 2 x 10-1
2

B 1 x 10-14 1 x 10-14 1 x 10-14 1 x 10-14 1 x 10-9

Posted a 1 x 10-14 1 x 10 - 14 1 x 10-14 1 x 10-14 2 x 10-1 2

B 1 x 10-i3 1 x 10 - i3 1 x 10-13 1 x l0-13 1 x 10- 9

Maximum a i x 10 12 2 x 10 - 12 2 x 10-11 2 x 10-13 2 x 10-1
2

B 2 x 10-11 4 x 1012 1 x 10-11 1 x 10-14 1 x 10- 9

NMDF Stationary Max Week 9 x 10-15 1 . 2 x 10-14 1 .6 x 10-14 1 x 10-14 1 .3 x 10-1 2

Average 5 x 10-15 5 x 10-15 7 x 10-15 7 x 10-1' 1 .3 x 10 2 d
w

5041Y/bes
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III . EFFLUENT MONITORING

Effluents which may contain radioactive material are generated at certain

ESG facilities as a result of operations performed either under contract to

DOE, or under the NRC Special Nuclear Materials License SNM-21, or under the

State of California Radioactive Material License 0015-70 . The specific facil-

ities identified with the NRC license are Building 004 at the headquarters

site and Buildings 020 and 055 at the SSFL at Santa Susana .

An annual report of effluent releases, prepared by Radiation & Nuclear

Safety in the HS&RS Department , describes in detail the monitoring program at

ESG for gaseous effluents from the ESG facilities . The data reported in the

1984 edition of that report
(13)

for atmospherically discharged effluents for

the facilities identified above is presented in Table 5 . ( No releases of

radioactively contaminated liquids were made, either to the sewer or to the

environment . )

5041Y/bes



TABLE 5

ATMOSPHERIC EMISSIONS TO UNRESTRICTED AREAS--198 4

Sampling Percen t
Approximate Period Total of

Approximate Minimum Annual Maximum Radio- Samples
Emissions Detection Average Observed G activity4 Perc ent with
Volyme Activity Level Concentration Concentration Released of Activity
(m•) Monitored NCI/ml) (tic i /ml) (tic i/ml) (Ci) Guide MIX

104 1 . 3 x 108 a 2 . 1 x 10-16 3 .4 x 10-15 1 .4 x 10-14 4 .4 x 10-7 0.11 5
De Soto

0 7 .2 x 10'16 4,5 x 10 - 15 1,7 x 10'14 5 .9 x 10'7 0 .002 1 1

020 3 .4 x 108 a 0 . 9 x 10-16 3 .2 x 10-16 4 .0 x 10 - 15 1 .0 x 10-7 0 .53 63
SSFL

0 3 .0 x 10 - 15 1 .4 x 10 '14 1 .1 x 10-13 4 .5 x 10
"6

0 .050 0

021-022 3 .4 x 108 a 0 . 9 x 10-16 2 . 2 x 10-16 1 .4 x 10-15 7 .4 x 10-8 0 .37 50
SSFL

B 3 .0 x 10'16 ) ,1 x 10-15 9 .2 x 10"14 3.7 x 10"6 0 .004 0

055 2 . 6 x 108 a 2 .9 x 10-16 1 ,6 x 10"16 1 .5 x 10-15 4 .0 x 10"8 0 .21 63
SSFI.

0 9 .6 x 10-16 3 .8 x 10 - 15 1 .0 x 10'14 9 .8 x 10'7 0 .13 0

Total 1 . 1 x log Total 1 .0 x 10-5

Annual average ambient
air radioactivity con- a 1 .9 x 10-15 Ambient

5centration (pCi/ml) -
4 R 10-1 43 3

equivalents 3 .8 x 10-
198 . x

aAssuming all radioactivity det ted is from Rocketdyne nuclear operations.
Guide : De Soto site : 3 x 10- PCi/ml alpha , 3 x 10-18 PCI/ml beta ; 10 CFR ppo0 Appendix B .

SSFL site: 6 x 10-14 PCi/ml alpha 3 x 10-11 Pei/ml beta 3 x 10-T7 PCi/ml beta ( 055 only) ;
10 CFR 20 Appendix B, 1!.AC-17, and DOE Order 5480 .1 Chapter Xi .

bAveraged result for 7-day (202 m3) De Soto continuous air sampler .
CNatural radioactivity contained In equivalent volume of air discharged through exhaust systems after
filtration .
Note : All release points are at the stack exit .
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IV . ENVIRONMENTAL MONITORING PROGRAM

The basic policy for control of radiological and toxicological hazards at

ESG requires that adequate containment of such materials be provided through

engineering controls 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 ESG safety procedures and of the engineering safeguards incorporated into

facility designs . Specific radionuclides in facility effluent or environmen-

tal samples are not routinely identified due to the extremely low radioactiv-

ity levels normally detected , but may be identified by analytical or radio-

chemistry techniques if significantly increased radioactivity levels are

observed.

The annual report of environmental monitoring, prepared by Radiation &

Nuclear Safety in the HS&RS Department , describes in detail the ESG environ-

mental monitoring program.

Some of the data reported in the 1984 edition of that report
(13) are

presented here . It is important to remember that the radiological activity

levels reported can be attributed not only to operations at NRC licensed, DOE-

sponsored , and State of California-licensed facilities , but also to external

influences such as fallout from nuclear weapon testing and naturally occurring

radioactive materials .

These data are :

Soil gross radioactivity data presented in Table 6
Soil plutonium radioactivity data presented in Table 7
Vegetation radioactivity data presented in Table 8
SSFL Site - Domestic water radioactivity data presented in
Table 9

Bell Creek and Rocketdyne site retention pond radioactivity
data presented in Table 1 0

Ambient air radioactivity data presented in Table 11 (and shown
graphically in Figure 3) .

Ambient radiation data presented in Table 12 .
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TABLE E

S0_ RADIOACTIVITY DATA-1984

Gross Radioactivity

( .- 6i/g )

Number
of I Annual Average Value

Maximum Observed
Valuea and

Area (Activity i Samples! and Dispersion Month Obse rved

Onsite a 144 (25 .8 + 6.0) 10-6 43.35 x 10
6

(monthly) I (May )

B ! 144 ' (24 .2 ± 2.0) 10-6 30 .1 x 10-
6

I

Offsite a 1 48 (26 .2 + 7 .2)

(December )

10-6 51 .31 x 10 6
(quarterly)

I

(July )

-6 ! -6
B (23.3 + 2.9) 70 28.2 x T O

(January )

aMaxinum value obse rved for single sampl e

TABLE 7

SOIL PLUTONIUM RADIOACTIVITY DATA--1984

25 June 1984 Survey Results 4 December 1984 Survey Results

Sample
238Pu 239pu + 240Pu 238Pu 239Pu + 240Pu

Location (µCi/g) (µCi/g) (µCi/g) (yCi/g )

S-56 (0.1 + 0.1) 10- 9 (0 .9 + 0.3) 10-91 (0.1 + 0.1) 10-9 (2 .3+ 0 .5) -10- 9

S-57 (0.1 + 0.1) 10 9 (5 .2 + 0 .7) 10 9 (0 .4 + 0.1) 10-9 (2 .2 + 0 .4) 10 9 i

S-58 (0.1 + 0.1) 10 9 (2.9 + 0.4)
i

10 9 (0.1 + 0.1 ) 10-0 (3 .6 + 0.6) 10-5 i

S-59 (0.1 + 0.1) 10 9 (3.5 + 0.4) 10 9 (0.2 + 0.2) 10-9 (5.0 + 0. 1 ) 10-9 j

5-60 (0.2 + 0.1) 10 9 (2 .3 + 0.3) 10-9 (0 .5 + 0 .2) 10-9 (3 .0 + 0 .4) 10-9

5-61a (0.1 + 0.1) 10 9 (0 .3 + 0.1) 109 (0.1 + 0.1) 10-9 (0 .6-+ 0 .2) 10- 9

aoffsite location
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VEGETATION RADIOACTIVITY DATA--1984
1

Number

of
Area Activity! Samples

Gross Radioactivity

(uCi/g )

Dry Weight ( Ash

Annual Average

Value
and Dispersion

Annual Average

Value
and Dispersion

NOOITIO00257

22

Pe rcent
of

-I SaWhes

Maximum ValueaMiV:

and Month Activibty

Observed ( MDL

~ -6

5

-Onsite a 144 1(0 .57 + 0.76) 10 (3.97 + 3.78) 10 2.04 x 10 35

(monthly) (November)

-6
5 144 253 .5 x 10 C

( (December )

-6
-6

-5Offsite a 48 (0 .94 + 1 .13) 10 10 .97 + 4.53) 10 3 .08 x 10 27

(Quarterly)

8 ! 48 1(30 .9 + 12.0) 10"o 1(136.0 _ 44.6) 10
-6

(July)

-6
278 .2 a 10 0

l )
(Janua ry )

aMaximum value obse rv ed for single s pl e
bMinimum detection level : 2.27 x 10 •Ci/g alpha; 0.36 x IC-6 uCi/ g beta (ash )

TABLE 9

SUPPLY WATER RADIOACTIVITY DATA- 198 4

Gross Radioactivity
(µ Ci/g )

Number I I Maximum Value s
I of Average Value I and Month

Area 'Activity I Samples and'Dispersion Observe d

De Soto a 12 (3.82 + 0 .93) 1051 5 .87 x 105
(monthly) I (April )

12 (3 .40+0.45) 109! 4.3 x 10 9

SSFL a 24 (3 .53 + 3.94) 1091

(May )

1 .33 x 108
(monthly) I (November )

B I 24 (2.93 + 0.60) 10-9 1 4 .01 x 10 9
(March )

"Maximum value observed for single sample
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TABLE 1 0

BELL CREEK AND RETENTION POND RADIOACTIVITY DATA- 1984

NOOITIO00257

23

Gross Radioactivity Concentrations

r

I

Percent
of

I Samples
I Number Annual Average Maximum Values With

Area of Value and Month I Activity
(monthly ) Activity Samples and Dispersion Observed < MM

Bell Creek a I 12 ` (21 .9 + 4 .4) 10-6 i 42 .96 x 10-6 I 0
mud no . 54 (May )
(µL4/S)

i B 12 (23.5 ^ 2.7) 10"6 x lc-631 .2 0(fi )

Pond R-2A a 12 (25 .8 6.0) 1C-6 34.60 x 10-6 0
mud no . 55 (Janua ry )
(uCi/S )

B 12 (23 .2 + 1 .6) 10-6 26 .4 x 10-6 O
(Februa ry )

Bel Creek a 12 (1 .70 + 1 .70) 10-6 5 .67 x 10-6 67
vegetation (July )
no. 54 I
(;ac1 /9 B 12 1 (138 . 1 ± 27.0) IC-61 184 .4 x 10-6 0
Ash) . (November )

Bell Creek 12 (0.38 + 0 .57) 10-61 2.27 x 1C-6 67
vegetation I !

,
(July )

no. 54
(uCi/g dry B 12 I (26 .4 ; 7 .7) 10-6 I 42.8 x 10-6 C
weight) i (September )

Bell Creek a 12 (4 . 15 + 8.30) 70-91 2 .87 x 10-8 92
water no . 16 (January )
(uCi/ml)

B 12 I (2. 88 + 0.58 ) 10-9 J 4.6 x 10-9 I 0
` j (January )

Pond Water ~
ry a

12 I (4.90 + 9 .11) 10-9 25.92 x 10-9 92
no. 6 (September )
(uCi/ml)

8 12 I (4 .58 + 0.75 ) 70-9 5.66 x 10-9 I 0
` (my )

SSFL pond R-2Ai C 12 (0 .15 + 1 .70) 10-9 2.70 x 10-9 100
water no . 12 I (March )
µC1 /ml)

B 12 (4 .25 + 0.85 ) 10-9 5.87 x 10-9 0

(May )

araximum value observed for single sampl e
bMinimum detection level : Approximately 6 .40 x 10-9 µC4/ml alpha ; 0.64 x 10-9 µC4/ml beta
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TABLE U

AMBIENT AIR RADIOACTIVITY DATA--198 4

i
Gross Radioactivity Concentrations

I
! Percent

of
Samples

I Number Annual Average Maximum Yaluea I Pe rcent With
Area

A
of Value

Di i
and Month
O

of
G b

Activi ty
KDL(monthly ) ctivity Sampl as and spers on bserved uide

De Soto j n 712 (1 .9 9 . 3) 10'15 3.2 x 1 0'11 0 .06 90c
Onsite (04/22 )
(uci/ml )
(2 locations ) B (2.7 2 .7) 10"14 I

I 0-1
3

2 .
0. 009 154

5/2 1 )
~ i

SSFL Onsite 1730 ; ( 1 .4 + 3.4) 10-15 2 .9 x 10- 14 2.3 93C
fuel/ml)

I I
(11/14 )

(5 locations)
B I I (2 .3 + 1 .4) 10-14 0- 1 3 0 .08 I 20d

(02/22 )

SSFL sewage a 365 ( 1 .4 + 3 .0 )
-

10-75 1 6 x 10'14 2 .3 93c
treatment I (10/07)

!
(uai/ml) B I (2.6 + 2 .5 ) 10'14 I 2.0 x 10'13 0 .09 I 15d

( 04/06 )

SSFL Control a 366 ( 1 .4 + 3 .1) 10-15 1 .1 x 10-14 2 .3 95C
Center ( 12/21 )
(uci /ml)

B
I

(2.3 + 1 .4) 10-14 6.4 x 10-14 0 .08 led
(07 /o7)

aMaximum value ob e rved for single sam l
bGuide: 3 x 10- ' r `ici/ml alpha , 3 x l0-fO ;:Ci/ml beta ; 10 CFR 2C Appendix B . SSFL site : 6 x 10-14 uCi/ml
alpha , 3 x 10-11,i/ml beta ; 10 CFR 20 Appendix B, CAC 17, DOE Order 5480 .1 A

CMDL • 6 .4 x 10-1 `Ci/m) alpha
dMDL • 1 .3 x 1(-14 liCi /ml beta
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TABLE 1 2

DE SOTO AND SSFL SITES--AMBIENT RADIATION
DOSIMETRY DATA--1984

Quarterly Exposure

ILL) Exposure
Location Q-1 Q-2 Q-3 Q-4 (mR) (mR) U+R/h )

De Soto DS-1 27 31 25 19 1 102 104 1 2
DS-2 28 28 22 18 1 96 98 1 1

DS-3 29 28 26 18 101 1 103 1 2

DS-4 3C 31 I 22 20 I 103 1 105 1 2

DS-5 27 27 21 17 92 I 94 1 1

DS-6 30 30 25 21 106 108 1 2

DS-7 24 26 i 22 j 16 86 90 1 0

DS-8 - 25 26 23 19 93 95 1 1

Mean value 28 28 23 19 98 100 1 1

SSFL SS-1 36 33 31 20 1 120 108 1 2

SS-2 31 35 26 23 115 103 1 2

SS-3 33 36 29 23 121 109 I 1 2

SS-4 36 33 28 21 118 105 1 2

SS-5 36 I 32 26 a 112 99 1 1

SS-6 a 34 22 i 22 104 i 93 1 1

SS-7 35 31 39 21 126 ~ 114 1 3

Mean value 33 33 29 22 117 104 1 2

Offsite OS-1 f 30 29 26 19 104 106 1 2

OS-2 ~ 26 23 22 18 89 87 i 1 0

OS-3 26 29 ~ 23 18 96 98 1 1

OS-4 31 29 27 18 105 103 1 2
OS-5 29 31 27 21 108 109 1 2

Mean value 28 28 25 19 100 101 1 1

Equivalent
Exposure ath
1000 ft ASL

Missing dosimeter; annual exposure based on data for three quarters .
Above sea level
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Figure 3 . Average Long-Lived Airborne Radioactivity at the
De Soto and Santa Susana Field Laboratories Sites - 1984
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V . UNUSUAL EVENTS

There were several unusual events at facilities involving radiation or

radioactive materials . These events are summarized below .

A. REPORTABLE INCIDENTS

None.

B . NONREPORTABLE INCIDENTS

January 30, 198 4

A radioactive contamination incident involving tantalum-182 was detected

at the RIHL .

During a Rad Pac sealed source encapsulation operation on January 9,

1984, the heliarc welding electrode stuck to the source capsule during a weld

closure. Apparently some tantalum-182 source material (-2 microcuries ; stuck

to the electrode and remained with it when it was wrenched loose . This elec-

trode was changed out and placed on the welder power transformer and forgot-

ten . Upon completion of the encapsulation process, the welding machine with

the contaminated electrode was returned to the RIHL clean machine shop .

On Saturday, January 28, 1984, a crew was installing a new section of

alpha glove box exhaust ducting in the RIHL basement. The duct had to be

welded in place . The weld transformer was on the main floor in the heating

and ventilating room; the power leads were wrapped in plastic and dropped

through a pipeway to the radiologically controlled area of the basement . Dur-

ing the welding operation, a new electrode for the stinger was required . A

RIHL staff member searched around and found one on the transformer . He ground

a new point on the electrode using the tool grinder in the clean machine shop,

not suspecting the electrode was radioactively contaminated . The welding job

was completed and personnel were surveyed as clean from the oasement . The

weld cables also surveyed clean .
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Upon returning to work Monday, January 30, 1984, and after making the

morning rounds in the service gallery, the Radiation and Nuclear Safety repre-

sentative detected slight radioactive contamination on his shoes . A maslin

mopping of the area was requested . The mop cloth was gamma scanned with the

Canberra gamma spectrometer which indicated the presence of tantalum-182 .

Using more mops in other areas , it was quickly determined that this contamina-

tion was widespread throughout the RIHL .

The building was secured to personnel traffic . The source of contamina-

tion was found to be the tool grinder area in the clean machine shop with

activity levels up to 90, 000 d/m on and around the grinder . A reconstruction

of time and sequence of events indicated the grinder contamination occurred on

Saturday .

The RIHL staff member who assisted during the duct welding on January 28,

1984, was called in from vacation . A survey of the shoes and clothing he wore

on that date indicated the presence of tantalum- 182 with activity levels to

8,000 d/m . The bottom of nis shoes were clean . A subsequent radiological

survey of his car and home showed no detectable activity .

Two painters from SSFL maintenance and their supervisor , who worked in

the operating gallery of the RIHL on Saturday, were surveyed, along with their

tools and equipment. No activity was detected .

Eighteen security personnel who might have entered the area were surveyed

with no activity detected.

Bioassay samples for two employees who were radioactively contaminated

were submitted for analysis, the results of which indicated that no internal

exposure had occurred .

March 22, 1984

During decontamination of the electropolishing hood and transfer drawer

in Cell 3 at the RIHL , a worker got alkaline rust remover solution on his
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forearm. Apparently, his plastic rain suit separated from his gloves or the

joint had not been properly taped . Some activity was absorbed by the skin and

was detected by urinalysis . This activity decreased to undetectable level s

4 months later.

May 23, 1984

Wnile removing a grinding wheel from the centerless grinder used for

Fermi fuel in Cell 2 at the RIHL, a mecnanic received hand exposures amounting

to 2 .33 rem to the left hand and 1 .16 rem to the right hand . These were above

the ESS design guide of 2 rem per quarter but were well below the allowable

limit of 18 .75 rem per quarter . The whole-body dose received during this job

was not high . Apparently the hand dose was due predominantly to beta

radiation from contamination of parts the individual handled directly .

August 20, 1984

A radiation worker entered cell 3 of the RIHL for repair of the laser

used for fuel rod decladding . During the repair, the individual bumped his

head on a metal framework in-cell which resulted in a skin abrasion witn some

bleeding . The worker's forehead was covered with protective clothing at the

injury site ; however , it was felt that the abrasion resulted from the respira-

tor head harness buckle-retaining rivet being pressed into the skin by the

framework . A wound contamination survey performed after the worker left the

cell did not detect any radioactivity . The worker was subsequently directed

to the Medical Department for preparation of an injury report .

August 21, 1984

Two recently hired radiation workers were performing general cleanup in

decontamination cell 3 . They found an open bag of tools and proceeded to wipe

them down . After leaving the cell, a routine personal survey found radioac-

tive contamination on their pants of up to 50,000 dpm beta . There was no con-

tamination to their persons as indicated by direct skin monitoring and nasal
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smears . Follow-up bioassay studies for possible internal exposure to radioac-

tive materials by inhalation or ingestion were negative .

October 26, 198 4

During the process of double bagging dry radioactive waste at the RIHL, a

radiation worker inadvertently grasped a contaminated bag with bare hands .

The left hand was radioactively contaminated to about 5, 000 dpm beta, the

right hand to about 7,500 dpm beta as measured with a nod-type pancake thin

window detector survey meter . Both hands were readily decontaminated to less

than detectable levels with three successive applications of soap with brush

scrubbing. A bioassay specimen was taken to evaluate possible internal expo-

sure to radioactive material . The results indicated that an extremely small

amount of radioactive material intake had occurred . Resultant recommendation

was to require " coldmen " to wear gloves and laboratory coats during bagout

operations .

December 6, 198 4

During the routine cleanup of cell 1, a radiation worker reached upward

causing his protective clothing-surgeon glove taped interface to become sepa-

rated with bare wrist skin exposure . The worker immediately retreated to the

decontamination room for re-taping . On completion of the job, he was moni-

tored for contamination with the right forearm indicating 500,000 dpm beta and

200 dpm alpha . After considerable decontamination effort, these levels were

reduced to background levels and the worker was released for normal work . A

bioassay specimen was taken the following day to evaluate the possible inter-

nal exposure to radioactive material . The results indicated a small amount of

radioactive material intake . Resultant recommendation was for workers to

fully test protective apparel interface seals prior to entry into a contami-

nated area .
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December 10, 1984

A cell 1 ( RIHL ) exit survey of a radiation worker detected radioactive

contamination to the neck and to the left forearm . The contamination levels

of 25,000 dpm beta and 5 , 000 dpm beta , respectively , were decontaminated to

background . Evaluation of the event indicated that no specific cause can be

identified , however, tnis type of skin contamination usually occurs when the

head covering hood opens and exposes the skin . The Radiological Safety Inci-

dent Report for this event indicates that a bioassay specimen was requested

from the worker , however, no specimen was received until February 12, 1985 .

December 10, 1984

A cell 1 (RIHL) exit survey of a radiation worker detected radioactive

contamination to the left hand of up to 1,500 dpm beta . After decontamina-

tion, the worker was released for normal work assignment . Bioassay specimen

was not requested . Resultant recommendation is that worker ( s) should exercise

more caution in dressing-out and in glove changing in areas where gross con-

tamination in the form of fine powder is present .

December 7 and 10, 1984

A radiation worker made an entry into cell 1 (RIHL ) to bag and remove

equipment and material from the cell which required decontamination and clean-

out for another job . The worker was directly handling and monitoring (for

penetrating radiation only ) each item being removed . On December 11, the

in-house TLD finger ring dosimeters worn on each hand by the worker during

both entries were evaluated . These data are not used for the permanent expo-

sure record but are used for exposure planning purposes only . The results

were 11,954 mrem right hand and 5,927 mrem for the left hand . The workers

vendor- supplied extremity dosimeters were immediately sent out for processing

by the NVLAP Certified vendor and were reported as 7,750 mrem right hand and

7,710 mrem left hand . These values were greater than the Rocketdyne internal

limit for hand exposure of 2 rem/quarter; therefore , an investigation to
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determine the cause of the exposure was started . Among the several findings

and conclusions produced by the investigation, the most significant finding

with respect to radiological monitoring was the relative inattention to

nonpenetrating radiation ( compared to penetrating radiation) fields in the

cell . The beta radiation from radionuclides present in the irradiated fuel

could contribute a large fraction of the recorded exposure .
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VI . SUMMARY/TRENDS - EXPOSURE , EFFLUENTS

A . PERSONNEL EXPOSURE S

Personnel exposures due to external radiation are summarized by year in

the following table :

Number of Persons in Exposure Range ( rem)
lT t

Group
D Ao a ose verage

0 0.1 0 .25 0 .5 0 .75 1 .0 2 .0 3 .0 4 . 0 Exposed ( Person Dose
Year 0 .1 0 .25 0 .5 0 .75 1 .0 2 .0 3 .0 4 .0 5 . 0 Persons reins ) ( rems )

1984 178 16 14 5 8 14 235 45 0 .192

1983 281 9 5 4 5 13 8 2 17 344 138 0 .402

1932 349 29 8 3 6 15 4 7 8 429 116 0 .271

1981 192 55 13 4 6 4 274 33 0 .12 1

1980 357 39 10 3 5 9 3 426 56x 0 .131 *

1979 347 39 19 10 4 15 8 2 444 91* 0.2U4*

1978 432 60 18 16 4 18 9 1 1 559 110* 0.197*

1977 340 31 29 7 5 11 13 436 91* 0 .209*

1976 295 38 17 14 5 9 2 380 59' 0.156*

1975 170 24 12 4 5 6 1 1 223 39* 0 .175*

*Determined by use of mid point of rang e

Data shown for 1980 and prior years include visitors . Visitor exposures

rarely exceed 0 .25 rem. Data for 1981 through 1984 represent occupationally

exposed ESG employees . The group dose was calculated exactly for these four

years . Tnis results in values that are approximately 10% lower than those

calculated by use of the mid point of the exposure ranges .

Exposures during 1984 showed a significant reduction in group dose . This

resulted both from a change in the type of work being done (SEFOR decladding


