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INTRODUCTION

(2}

Coendition 23 of the Atomics Internatinal special materizl “icense'”’ requires
that: "& forma: annual repor: shall be made to the Radicisotope Committee of the
Nuclear Safeguards Review Panel {NSRP) reviewing empioyee exposures and effliuent
release cdata it determine (1} if there are any upward trends developing in personnel
exposures for identifiabie categories of workers or types of operation or effluent
releases, (2, if exposures and effiuent releases mignt be lowered under the
concept of 'as low as reasonably achievable,' and (3) if equipment for ef{luent
and exposure controi is being oroperiy used, maintainec, and inspectec. This
report shall inciude review of- other required audits and inspections performed
during *he past i2 months and review of the data from the foilowing areas:
emplovee exposures, bioassay results, effluent reieases, in-~plant airborne
radicactivity and environmental monitoring.”
These reports for the years 1975 through 1980(?)§3)(4)(5)(6){7} provide a
historical basis For the identification of trends. It should be noted thaf, in
— some instance, both NRC-Tlicensed and non-NRC-iicensed activities take piace in
 the same buiiding. 1In these cases, certain measurements {e.g., ventilation air
exhaust radioactivity) are not possible to be separated for each type 0¥ activity.
When this occurs, the vaiues are reported unmodified as measured and conservatively
may be attributed wnolly to Sicensed activitiies.

Additionaily, it is not possibie tc separate the integratzd personnel radio-
logicai doses to that attributable from either noniicensed activities for the DOE
or the iicensed activities.

The foijowing ES€ faciiities and operations are specificaily covered in this
repors:

1} Fuel Fabrications — Building 001 and supporting operations in
Buiidings 001 and 004, De Sotc facility, Canoga Park, California
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2) Rockwell International Het Laboratory {(RIEL! — Building 02C, Santa
Susane Field Laboretories

} Nuclear Material Development Facilitv {NMDF; — Buildi 5%, Sant

3}  Nuclear M 1 Develop Facilitv {NMDF) — Building O Santa
Susana rield Laboratories.
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I. PERSONNEL DOSIMETRY

Personnel dosimetry techniques generally consist of two types: those
which measure incident radiation on the body from external sources (e.qg.,
film badges) and those which measure internal body orgar accumulations of
radicactivity via inhalation, ingestion, or possibly through cuts or punc-
ture wounds (e.g., bioassays). An attempt has been made to separate the
exposure modes as much as possible along these lines to (1) permit an evalu-
ation of the more significant exposure routes and {2} to allow a differen-
tiation between thcse exposure sources which are external and controilable
in the future and those which may continue to irradiate the body from some
time period, regardless of future efforts (i.e., internal body deposits}.
Appendix A describes the Personnel Monitoring Program and Appendix B des-
cribes the Analytical Procedure Summary for Bioassay by Urinalysis.

A. FILM/TLD DATA

Personnel external radiation edxposures for the pertinent activities
for the year are presented in Table 1, where the number of individuals with-
in a specific annual dose range is shown along with the percentage of
employees within each annual dose range or Tess and the man-rem contributed
by each dose range value. It also should be noted (see Summary, Section VI)
that all exposures were less than 2 rem anc were well below the annual occu-
pational Timit of 5 rem. The cumulative log-normal distribution of all
those personnel with reported exposures greater than zero is shown in Fig-
ure 1.

B. IN-VIVO LUNG SCANS

{easurements are periodically made of the total body or lung burden for
those employees who have been or potentially were exposed to radicactive
aerosols in the respirable-sized particle range. These measurements are
accomplished through the use of a whole body counter.* During 1981, 63 lung
scans were made for uranium deposition. Twenty-seven of the scans (on 22
different individuals) showed positive results. However, followup scans
showed a steady decrease of these Tung burdens (see Table 3).

*Helgeson Nuclear Services, iInc., Pleasanton, California

FORAM 719-P REV. 2-80
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TABLE i
PERSONNZL EXTERNAL (WHOLE BODY) EXPCGSURES — 1981
C.P.
Dose Range 4 Cumulative z.P. Popuiaticn - Dose*
{rem} {People} People) =) (Man-rem)
ggp‘:gﬁf_e 418 418 51.23 c
<C.i0 311 726 86.34 i5.55
0.1C - C.25 61 790 96.81 10.68
G.25 - (.50 12 802 95.28 4.50
0.50 - C.75 L 806 95.78 2.50
.7z - 1.0C 5 811 99.3% 4,38
1.0 - 2.0C 5 816 109.00 7.5C
2.06 - 3.00 C 816 100. 00 ¢
>3.00 ] 816 Total 45,11

*The midpoint of each dose range was assumed for the average dose in tne
calculation of the man-rem.

C.  BIDASSAYS

Bioassays normally consist of analysis of urine and occasionally, fecal
sampies. Personnel wnose work assignments potentially expose them to respirable-
sized radicactive aerosols are routinely evaluated in this manner. Normally,
urinalyses are performec quarieriy and fecal analysis only when gross internal
contamination is suspected. The techniques employvec are described in the Appen-
dix. A statisticai summary of the results for 1981 appear in Table 2, while a
detailed listing of the positive results and followup measurements are shown in
Table 3. DJata or the In-Vivo lung scans performed in 1981 also appear in these
tables.
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TABLE 2
SUMMARY OF BIOASSAYS — 1681
Total Total Individuais
Total Positive With Positive
Measurement* Type* Tests Results Results
J UF 162 2 2
U JR 152 - 1
GA A 0 0 )
A | 1e 0 0 0
GA 2B 62 ] 0
GB H 9 0 0
PU A 1 4] ¢}
) FP 1 0 o G
P 3A 143 31 23
7 FP 38 i41 3 2
- L IVLC €3 27 22
Sr-50 Sr-90 g 2 Z
Cs-137 TBC ] ¢ 0
H-3 H-3 26 0 0
Th Th ] G C a
L —_—
*UF = Uranium - Fiuorometric
UR = Jranium - Radiometric
A = @Gross Alpha
GB = Gross Beta
Pu = Gross Piutonium
FP = Fission Products
(For a discussion of specific analytical techniaues empioyed, see Appendix B)
Y-IVLC = Yranium in-Vive Lung Count
TBC = Total Body Count
H-3 = Tritium
Th = Thorium
H = High Level



; ﬁ' Rociwel Intenational NO . NOOLTIO00176

Energy Systems Group PAGE . 0

TABLE 3

POSITIVc BIOASSAY RESULT SUMMARY — 1981
(Sheet i of 3)

Assumedc
Results Critical
Nuclide
Per Per Assumed Equivalent
H&S* Sample | Anaiysis | Vol. Anal. i 1500 ml-day Specific MPBB
Number Date Type* {dpm) (dpm) Radionuclide (%)
3725 | 06/03/81 ] IVLC 4C uc U-235 16.3**
3725 (1170z/81 1 #p3a 5.8 43.3 Sr-9¢ 5.1
3897 |12/14/81| FP3A 5.8 43.5 Sr-60 9.1
3762 Gz/27/8: | IVLC 39 ug U-235 15.9%>*
4662 |10/2:/81 | IVLC 62 ug U-235 25, 3%
374z |11/23/81 | FP3A 8.2 €l.5 Sr-9C 12.8
253 10/i6/81 | FP3A 6.0 45.0 Sr-90 g.4
4253 | :i1/15/81 | FP3A 1C.4 78.0 Sr-90 16.2
4390 [08/24/81 | FF3A 33.1 248.0 Sr-90 51.7(1)
—_ 4390 108/24/8. 1 Sr-9C 21.8 72.7 Sr-90 15.1
4390 108/24/81 ) FP3A .8 73.5 Sr-90 15.3
4136 106/03/81 | IVLC 45 g U-233 20, 0%
2040 {02/27/81 F IVLC 51 ug U-235 20.8%*
2040 §06/03/81 1§ :IVLC 49 ug u-235 20, 0**
2040 1:0/21/81 | IVLC 53 ug U-235 21.6%*
204C :2/0z/81 | UR G.86 6.45 U-235 6.4
1281 110/2i/8i | IVLS 37 ug U-235 15, 1**
4681 |[02/27/81 | IVLC 60 =g U-235 24 5**
4163 |08/23/8: | FP3R | 30.6 297.¢ Sr-90 61.9t1)
4163 |08/23/81 | Sr-S0 26.7 89.0 Sr-9C 18.5
4163 |09/08/81 | FP3A 6.3 47.3 Sr-90 9.8
4163 |09/29/81 | FP3A 4.6 34.5 Sr-90 7.2
4163 |10/29/81 | FP3A 5.7 42.8 Sr-50 8.9
4486 |05/19/81 { FP3A 4.2 31.5 Sr-90 6.6
4486 |11/23/81 | FP3A 10.6 79.5 Sr-90 16.6
416C 112/14/81 | FP3A 12.7 95.25 Sr-90 19.8
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TABLE 3
POSITiVE BICASSAY RESULT SUMMARY -- 18981
(Sheet 2 of 3}
Assumed
Results Critical
Nuclide
Per Per Assumed | Equivalent
H&S* Sample { Analysis { Vol. Anal. | 1500 mi~-day Specific MPBB
Number Sate Type* {dpm) (dpm} Radionuclide (%3
3746 | 06/03/81{ IVLC 34 uc U-235 13.9>=
1073 | 10/21/81 | 1IViC 30 u¢ U-235 12.2%*
4440 | 10/2:/81 | IVLC 40 g y-235 16, 3%*
1863 j1i0/2:/81 ) :IVLC 51 ug U-235 20.8%*
4572 02/27/81 | IVLil 25 g U-235 11.8**
4650 | 02/27/81 | IVLC 45 g u-235 1B.4**
465C 1} 06/03/81 1 IVLC 37 g u-235 15, 1%*
4231 | 11/23/81 | FP3A 17.5 131.25 Sr-90 27.3
4430 111/22/81 | FP3A 36.4 295,50 Sr-30 61.6
4393 106/03/81 | TVLC 40 ug U-235 16, 3**
2307 |1:/15/81 | FP3A 6.3 47.3 Sr-90 9.8
4524 {06/01/81 | FP3A 9.3 70.0 Sr-90 14.6
4524 109/04/81 1 FP3A 5.7 42.8 Sr-90 8.9
4710 |11/16/82 | FP3A 8.5 63.75 Sr-90 13.3
4565 |11/23/81 | FP3A 9.9 74.25 Sr-90 i5.5
2041 | 05/29/81 | FP3A 1i.7 87.8 Sr-90 i8.3
2041 [ 06/22/8i | FP3B i3.0 87.% Cs-137 0.015
3403 §06/17/81 | FP3B 12.0 90.0 {s-137 G.C14
3393 |1il/15/8%: | FP3A 10.8 81.0 Sr-90 i6.9
4211 106/03/81 | IVLC &7 .g L-235 19 2**
3726 |il/01/81 | UF 0.0004 =g 0.6 U 0.6
3726 |11/01/81 | FP3A 5.4 40.1 Sr-90 8.4
4840 |07/28/81 | UF 0.0003 -.g 0.45 U 0.45
4125 |10/2i/81 | IVLC 40 =g U-235 16.3**
4303 109/13/81 { FP3A €.1 45.8 Sr-9C §.5
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TABLE 3

POSITIVE BIQASSAY RESULT SUMMARY — 1981
(Sheet 3 of 3}

. Assunecd
Results Critical
Nuciide
Per Per Assumed Equivalient
H&S* Sampie | Analysis| Vcl1. Anal. | 1500 mi-day Specific MPBB
Kumber Date Type* {dpm} {dpm} Radionuclide (%)
4303 {12/0Z2/81 | FP3A 25.3 189,75 Sr-90 36.5
1574 106/22/81 | FP3B c.8 73.5 Cs-137 0.011
3374 | 06/22/81 | FP3A ;.2 31.5 Sr-9G 6.6
0606 | 06/03/81 | IVLC 53 —gm U-235 21.6*%
4137 (11/23/81 | FP3A 6.0 45.0 Sr-90 9.4
4104 | 06/03/81 | IVLC 39 g U-235 15.9%*
2729 | 06/03/81 { IVLC 36 =g u-235 14, 7%=
- 3078 {07/06/81 | FP3A 5.7 35.3 Sr-90 7.4
3939 {il1/02/81 | FF3A 5.4 40.% Sr-96 g&.4
4651 §0G2/27/81 | 1VLS 46 ug U-235 18.8%*
4¢5- |10/21/81 | 1ViT 4] ug U-235 16.7**
1547 | 06/93/81 | IVLC 42 g U-235 17.1%*
1547 | 06/17/81 | FPB3A 6.1 30.8 Sr-90 6.4
1547 110/22/81 | IVLC 34 ug U-235 13, 9%*
4587 }10/21/81 | IVLC 48 =g U-235 15, 5%

*IVLC:  In-Vivo Lung Count
UF: Uraniur - Fluorometric
UR: Uranium - Radiometric
GA: Gross Alpha
GB: Gross Beta
Pu: Gross Plutonium
FP: Fission Products
MDL: HMinimum Detectable ievel
MPBB: Maximur Permissible Body Burden
**4PLB: Maximum Permissible Lung Burden
TBC: Total Body Count
(For a brief description of the specific analyticai techniques, see Appendix B)
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II. RADIATION/RADIQACTIVITY MEASUREMENTS

The measurements and surveillance performed ¢ dezermine local radiation
Tevels in the working areas where licensed activities are performed are described

beiow.

The equipment usec¢ for these measurements is maintained by CRIS (see

Apoendix )} to assure its proper maintenance andé calibration.

A.  AREA RADIATION LEVELS

To rougnly characterize the general external leveis of penetrating radiation
which existed at each facility durinc the year, the data presented ir Tabie 4
were compilec based on survey measurements made by the assigned HSZRS represer-
tative(s} during the year. It shoculd be noted that while these data are typical,

nigher levels existed for very limited periods in Building 020 during the handling

of a fuei cannister.

TABLE £

RADIATION LEVELS — WORKING AREAS — 1981

Average dose

Maximum Dose

Buglggng/ Rate* Rate Remarks
' (mrer/h} {mrem/h)
00i-Fuel Fab G.2 8 Final eiement inspec-
tion area
004 0.035 0.15
020 {0.1 {0.2 Uncontrolied areas
0.5 1200 Controiled areas
055 2-3 ~30 waste storage area
*Estimated

B.  INTERIOR AIR SAMPLES — WORKING AREAS

In those working areas where the nature of the tasks being performed and of
the materials in use mignt lead to the potential for generation of respirably-

sized radiocactive aerosols, periodic local air sampling is performed.

of these resuits for 1981 is given in Table 5.

A summary
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TABLE 5
INTERIOR AIR SAMPLE SUMMARY — 1982]

00i-Fuel Fab {Lapel) a 1.7 x 10-10 5.5 x 10714

204 ) {Not Required) --
020 Consrolied Areas S8 1.5 x 10710 4,8 x 10713
lncontroiied Areas S5 6.9 x 10°13 1.6 x 1013
055 ] 3.8 x 10-14 2.3 x 10-14

C. SPECIAL AIR SAMPLES - BUILDING 055

The NMDF (Building 055 was not utilized for Pu fuel fabrication or R&L
work during 1981. The routine sampling of many different locations in the
building continued on a daily basis as in past years until the Tast week 1in
August. At that time, a review of the results indicated that the
measurements of the cumulative weekly exposures were Tow and unvarying. Air
sampling remained on a continuous basis but the filter change frequency was
reduced to weekly. The same sampling Tocations were used. The maximum
cumulative weekly exposure at any location was 1.5 x 10'12;.L-C1'-hr/m1. The
average weekly concentration (40 hr/wk) is 2.3 x 10'14pCi/mT, which can
be compared to the MPC for the most restrictive radioisotope that could be
present (Pu-239), i.e., 2 x 'IO'IZP.C'i/ml.

FORM 719-P REV. 2-80
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III. EFFLUENT MONITORING

Effluents which may contain radiocactive material are generated at cer-
tain ESG facilities as a result of operations performed either under con-
tract 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 facilities identified with the NRC Ticense are Buildings 001 and
004 at the headquarters site and Buildings 020 and 055 at the SSFL at Santa
Susana. Equipment used for these measurements is maintained by CRIS {see
Appendix C) to assure proper operation and calibration.

An annual review of effluent releases prepared by Radiation & Nuclear
Safety in the HS&RS Department describes in detail the monitoring program at
ESG for gaseous and liquid effluents from the ESG facilities. The data
reported in the 1981 edition of that review(s) for atmospherically dis-
charged and liquid effluents for the facilities identified above is pre-
sented in Tables 6 and 7, respectively.

FORM 715-P REV. 280
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aGuide: De Soto site, 3 x IO'I? pCi/ml alpha, 3 xl'O'Irj nCi/ml beta, 10 ?FR
SSFL site, 6 x 10-14 ;,Ci/ml alpha, 3 x 107 ~12

MAppendix B, CAC-17, and DOE Order 5480.1 Chapter X1,

Note:

All release points are at the Stack Exit,

pCi/ml beta, 3 x 10

)
TABLE 6
ATMOSPHERIC EMISSIONS TO UNRESTRICTED ARCAS — 1981
Approximate Sampting Period Total
Approximate Minimum Annual Max imum Radio- % of
[missions Detection Average Observed activity Samples
Valuge Activity Level Concentration Concentration Released % of with Activity
LBuilding {rt3d) Monitored | (uCi/mi) {(uct /m1) (uCi/ml) (cs) Guide? MNL
001 1.4 x 101° e |1.6x10°8 6.8 x10 | 5.0x10"1 2.8 x 1078 ) 0.23 35
be Soto 8 5.4 x 1070 [ 6.7 207 | a7 x107M 2.7 x 1078 | «0.002 15
S S — . T e _ - ]
004 3.1 x 1010 o 210 x 108 { caax10® | 2.1 x107'8 3.9 x 1077 | <«0.01 56
De Soto B 7.2x10°8 | a7 %107 | 2307 .1 x 108 | <0.002 12
e e o — — Py — — - —— —..._.r-—_-_.u it 1| | s B s S
070 1.0 x 1010 o 0.0x 1070 | <2.3x10% | 8.7x 1018 .9 x 1078 | 0.8 37
551 B 3.0x 1018 | agx10M | 1.7 51013 1.4 x10% | 0.5 0
et e et it e e o 13 e et o] PN —_ — —_—
vm T =
021- 1.2 x 1019 M 0.9x10 | 25 x101% | 1.4x10?® 6.7 x 10°% | «0.42 n
a2 B 3.0x108 | 1.2x100M | 3.4 x 107 4.0 x10% ] 0.0 0
. (. (. . NN S e m i i — —— — i — — —— ﬁ.. it ———h " S
055 7.0 x 107 a 2.9x 1078} «2.0x10°1 | 6.6x1016 5.9 % 1078 | <0.48 88
SSFL B 9.6x10°% | 9.8x10' | 4.7 x10M 2.0 x 1078 | <0.003 0
Annual average ambient air . -5
radioactivity concentra- a .8 x 10733 (:?ﬁa:” 3.0 x 10
tration (uCi/ml) -- 1981 @ .2 x 10-13 | _J

20 Appendix B.
uCH/m) beta (055 only); 10 CrR 20
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Building

001

001

020°
021-0222

0552

Point of
Release

Retention
tank

Flow
sampler

Approximate
{ffluent
Yo lume
(gal)

25,500

1,516,000

Activity

Moni tored

3.7 x 10

— -4 ——

TABLE 7

LIQUIN CFFLUENT DISCHARGED TO SANITARY SEWER 1981

Approximate
MDL
(uCt/m1)

1.0 x 1072
-9

1.1 x 1072

Annual
Average
Concentration
{(uCi/m1)
1.8 x 1077
9.6 x 1078
S0 -
1.3 x 10'3c
3.7 x 1078

gA11 liquid radi
Guide:

Note:

g x 107
Cy of samples <MDL:

2&

ctive wastes are soligified and land buried as dry waste.

wCi/ml alpha, 1 x 10°

Sample

Max imum

Observed
Concentration

(nCi/ml)

7
7

5.4 x 107
1.8 x 1

8
7

7.0 x 107
1.6 x 107

uCi/ml beta; 10 CFR 20 Appendix B, CAC-17
£9.7% alpha activity, 47.8% heta activitly
The average radtoactivity concentratton in De Soto site 80mest1c water supplied by the Los Angeles City
Department of Water and Power during 1981 was 3.7 x 10-1

Total
Radivactivity
Released
(c1)

3 x 1070
1.7 x 107°

0

5 x 1072
4
2.1 x 10

i

% of
Guide

0.020
0.010

0.001
G.004

uCi/ml alpha and 3.8 x 1077 uCi/ml beta.
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IV. ENVIRONMENTAL MONITORING PROGRAM

The basic nolicy for controi of radiological ané 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 mininum. The
environmental moritoring 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 racdioactivity levels normally detected, may be identified by analytical or
radiochemistry techrniques if significantly increased radiocactivity levels are
observed. Equipment used for these measurements is maintained by CRIS {see
Appendix C} to assure proper maintenance and calibration.

The annual review of radiological controls prepared by Radiation &
Nuclear Safety in the HSARS Department also describes in detail the ESG
environmental monitoring program.

Some of the data reported in the 1981 edition of that review(a) are
presented here. It is important to remember that the radiological activity
levels reported can be attributed not only to all activities at ESG-NRC
Ticensed, DOE-sponsored, and State of {alifornia-Ticensed, but also to
external influences such as fallout from nuclear weapon testing.

These data are:

. Soil Gross Radioactivity Data presentec in Table 8
Soil Plutonium Radioactivity Data presented in Table ¢

. Yegetation Radioactivity Data presented in Table 10

. SSFL Site - Domestic Water Radicactivity Data presented in
Table 1

. Bell Creek and Rocketdyne Site Retention Pond Radiocactivity
Data presented in Table 12

. Ambient Air Radioactivity Data presented in Table 13

FORM 718-P REV. 2-80
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TABLZ &
SGIL GRDSS RADIOACTIVITY DATA — 168:
Gross Radioactivity
(uCi/g)
Maximum_Observed
No. Annual Average Value value? and
Area Activity | Samples (Standard Deviation) Month Observed
Onsite a 144 {0.69 = 0.20) 107° 1.32 x 1078 1
{monthly} (December)
& 144 (25.4 + 3.5) 107C 38.2 x 1076
(May)
Offsite 2 48 (0.64 + 0.23} 1075 1.26 x 1070
(quar: (July)
terly) 2 a8 (22.8 = 4.5) 107° 33.2 x 1076
{April)

qMaximum value

observed for siné]e sample.

TABLE 9
SOIL PLUTONIUM RADICACTIVITY DATA — 1981

8 July 1981 Survey Results 17 December 1981 Survey Results
Sample 5,238 5,239 4 p 240 0,238 0,239 , 5,200
Location (uCi/qg) (uCi/qg) (uCi/qg) (uli/g)
5-56 | (-2.4 = 2.0) 1077 [(2.0 = 2.4) 107° {(-2.9 = 2.1} 10| (3.5 = 3.8) 107°
5-57 | (-3.7 = 1.4} 1077{(0.04 = 1.7) 10°%|(-3.4 = 1.5) 107°| (2.8 = 3.1) 107°
5-58 | (-2.2 = 2.0} 1072{(4.2 = 2.7) 10°° [(-3.6 = 0.8) 107°| (0.3 = 1.4) 107°
§-59 | {-3.2 = 1.3) 107°|(4.5 + 2.7) 107° {(-3.4 = 0.7) 107°| (1.1 = 1.6) 107°
5-60 | (-8.8 = 4.8) 1072 [(15.9 = 5.5) 10ffi(-2.5 = 1.5) 1079 (5.2 = 3.1) 1077
Note: Minus (-) indicates sample value less than reagent blank.
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TAB.E 1C
VEGETATION RADIOAZTIVITY DATA — 1981

)
3"0sS ReEgigazt vicy |
i e~ 90
: : . asr N
L T I Iy omeizrr I — = af Sa=oles
are2 sacTivizr . Sempies | Arrual i  Maximus Vaiue | witr Activity
Average I &nniat average vaiue arc Montr <y b
H veiue . .Stancars Deviatior. Joservea
| ' et . € v o o neE .
Ims1tE | = e 12,05 = S.040 WY T = .20 I l.23 x -._; H
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- ) ; Ty i
! - | - -Z . enm o i e
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| | |
L |
Suaximu vaiue otservec "o-' £ -me 5 m: e -6 ... . 7
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TABLE 12
SSFL SITE — DOMESTIC WATER RADIOACTIVITY DATA — 1981

Area

Gross Radioactivity
(uCi/ml)

Maximuma
No. Average Value Value and
Activity Samples (Standard Deviation) Month Observed

cSG-SSFL
{monthly)

g

2 24 (0.11 = 0.12) 1072 " 0.44 x 10”
(December)
3 24 (2.79 = 0.55} 10~2 3.65 x 1077

{October}

qMaximum value observed for single sampie.




»

-1

L
<)
~l
()]

001

(]

' ’B Rockwell International NG NJC1

Energy Systems Group PAGE . -

) TABLE :2
BzLL CREEK ANZ ROCKETDYNE SITE RETENTION POND
RADIOACTIVITY DATA — 1981

aross Redicactivity Loncenmzrztior

: : % of

_ ) Maximar® i i Samples
Ame2 o LT Average Yalue : velue arc P2 07 [wite Activity

i kort-iy j foTiviy o Sampies: i3tanaarz Jeviatior: i MorT- Dbserve¢ - suiges | MCLC
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JABLE
AMBIENT AIR RADIQACTIVITY DATA - 1981
. Maxipurt
$ize ﬁverage Vaiue Yatue z ¢ Samples
Location ) Kc. {Standarc anc Jate 2 0° 1 with Activity
cortinyous” activicy | Samoies deviazioni Jbserved auice” < ML
i - P 2o - 2 PR as=C
> L7 «£.8 = 7.7 <.z L
: .2 <¢.02 1£¢
gs=_ : = l7es i<€.B = 7.6: <il.: ae®
-~ . 1 " -
Oreite
Sk z {<i.z = 5.2} <0 4C ot
|
857 sewage | = 362 {<€.6 = 7.2} <% et
- treatrent i
ciert = oo - oot <n g et
possize. <L.i= .2 .35 g
RSl o
- - - H - —~e : - s q‘ls - = 'EL - - ~C
SSFL Zontrat = 35 i< E = 7.0 1C 1.6 x 18 ell.3 S¢
Zenter {czr23} !
NFfci= . e - ar ammo3 P TS -n ~l
siE re e (<132 6.2 107 i x 1T «cliz o
v riF 101/02;
]
Maxirur vei..e coseTvec Tor sin -r
“ige: LLiAR1E ) 18 IR ix 8, $SFL Site,

fi 2% 27 Apperdix : EaE Jrder :4?:.1

Yeae = 5.2 x 12758 L Ina<vicaa® aai ¥ sarples witr activ % 6.4 x IC
LLé/m1 gre resoraec anc averaged as £.4 x i0~1f ulise’ ..
dM:; = 1.3 x 1071% =TiemlE —Indivigual datiy samptes w1th activity levels 9° 2 o 1.3 x ifTeS
2iiE are reccroed ans averagec &8s -.3 x in~3f Lfismi.  Indicated average values are uppe-

s, s7nce scre data wevre Heiow the rinimur aetec:wr levels.
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TABLE -4

DE SCTO AND SSFL SITES — AMBIENT RADIATION
DOSIMETRY DATA — 1981

TLD Quarterly Exposure {mR} E:g::i;‘e ziggiﬂi]eeﬂgte
Location G-1 {G-2 | G-3 | Q-2 (mR} (uR/h)
1. De Soto 35 32 32 40 i4C 15
2. De Soto 3¢ 35 32 21 144 i6
2. De Scte 33 29 3Z &7 140 1€
&, De Sotc 36 36 44 63 155 18
5. De Soto 36 29 32 39 I 136 15
6. De Soto ac 33 33 48 i5¢ 17
7. De Soto 3z 31 32 38 135 15
Mean value i4d = 9 1€.1
1, SSFL 35 37 35 48 159 18
2. SSFL 43 33 36 54 - 166 19
3. SSFL 44 40 46 58 188 Z1
- 4. SSFL (462 a0 | 39| 50 172 20
5. SSFL 35 31 36 a4 150 17
€. SSFL 37 31 30 39 137 i6
Mean value 162 = 18 18.5
1. Offsite control 38 32 36 32 138 i6
2. Offsite conirel 39 33 35 55 162 1&
3. 0Offsite control 35 31 33 33 132 15
4, Offsite control 44 3¢ 37 37 152 17
5. Offsite control 4c 36 35 45 156 18
Mean value 148 = 13 16.8

aMissing dgosimeter, assumec value

Note: The elavation for the De Soto and offsite dosimeters is about
1000 ft less than those for the SSFL site. From sea level to 2
few thousand feet in elevation, the increase in annual exposure
is approximately 15 mR/100G f+. This amount subtracted from the
SSFL site resuits would provide good agreement between the three
data sets.
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V. UNUSUAL =V

m
1

NTS
There were & number of unusuai events at facilities performing licensec
activities. None of these events was reportable under the ilicence requirements.

These events at each of the facilities are summarized below.

Fuels Area (Buiiding 0Cl)

On January G, 1981, a powder room worker's breathing zone air sampler was
706 dpm, which increased the individual's total expcsure for the week to
2.8 x 107 mCi-h/cc or 70% of the 40-h time-weighted occupational exposure limit.
The cause of the eievated exposure could not be attributed to any specific event.
The worker indicated that he had not performed any tasks involving nuclear mate-
rial since the inventory performed on January 5, 1981.

A radioisotope shipment received from CEN/SCK Laboratories, Mol, Beigium, on
February 24, 1981, was stored in the SNM vault pending transfer to the user. On
March 3, 1981, the shipping container was surveyed for external radiation levels,
which were approximately 700 mR/h surface and 15 mR/h at 3 ft. The approoriate
1imits are 200 mR/h and 10 mR/h, respectively. The NRC was informed of the ship-
ment; a review of the shipment including routing, packaging, and external radia~
tion levetis was conducted by NRC as part of an unannounced compliance inspection.
Although the circumstances of the shipment were nonreportable, since it was an
international snipment, the NRC holds jurisdiction for investigafing and, if
deemed necessary, reporting the circumstances to the JAEA.

On August 14, 1981, at 0850, fuel production areez personnel were evacuated
to EAA-1 due to a high-radiation alarm from the fuel vault RAS. The alarm was
inadvertently actuated by a Plant Services electrician who was performing routine
calibration of the RAS unit with 2 radiation source. The electrician notified
the Protective Services Control Center that the alarm would be tested and then
proceedec before the Control Cenier operator coulc disable the alarm annunciator

system within the buiiding.

FORM 718-P REV. 2-80
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A powaer roor glove box operator's breathing zone (iapel} air sampler
filter nad a total count of Z162-dpm alpha for October i2, 198:. The individua:
was restricted from further work in the powder room pending compieticn of
bioassay analyses ic evaluate any incurred interngi exposure. The blenc glove
box stationary &ir sampler was then counted and had a decayed total count of
8830-dpm alpna, which is greater than the 4C-h Timit for that work station. &
smear survey o the bienc box front paneil indiceted 1100 dpm/100 cmz removable
alpha contamination. The glove box was found tc be positively pressurized and
was, therefore, removec from service pending repairs,

On investigation, an elecirical probier was found in the photohelic gauge
which controls the glove box pressure level. 7he vacuum and pressure solenoid
valves were not being properly actuated; therefore, the glove box was continually
pressurizecé, resulting in external contamination. The resulis of urinaiyses for
uraniur and of an In-Vivc count given on October 21, 1981, to the individuai
involved showec that no internal exposure occurred, and he was released Trom the
powder room work restriction.

NMDF {Building 055}

On May 30, at 192G h, the SSFL Protective Service Control Center received a
stack monitor faiiure alarm. The vacuur pump Serving the stack monitor had
faiiec. Repair was arranged by facility management and was completed by noon on
May 31. The vacuum pump was not reconnected *o the stack monitor at completion
of repair. This condition was correctecd 3 or £ days later when found. Ho
release of material from the facility occurred during the nonmonitoring interval
due to the low level of operations within the facility, and alternate facility
engineering safeguards were normal. The recommendations presented in the inci-
dent summary were (1)} HS&RS should have been notified of the vacuum pump
faiiure and (2) Operations should be familiar with corrective measures.

FORM 718.P REV. 2-80
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& nigh-airborne radiocactivity aiarm for the ciove box room was receivec at
the Protective Services Control Center on the morning of Hovember 7, 1981. On
entry, the tberiine Aipha-2 aiv monitor for Station € was ir “alarm" mcde. Snear
and direct survey of tne area around the air monitor showed no racioactive

contamination.

RIHL {Building 020}

On August 21, 198., at approximateiy 1430, three facility workers nad loaded
bagged contaminatec equipment from the hot Storage room into a 19A disposal box
located in tne airlock. The routine personal survey subsequently performed
detected nasal, face, and hair radioactivity contamination up to 44C dpm on &
nares wipe. Ali personal contamination was reducecd to below 50 dpm, and post-
exposure bioassay analyses indicated that no significant internal exposure was
incurred by any of the individuals involved.

On September 9, 1981, at 1919, a high-radiation alarm for the 7/020 Liouid
Waste Facility was receivec by the SSFL Protection Services Control Center. No
abnormal radiation levels were observed within the facility during the emergency
response entry, and the facility was pronounced all clear at 2038. The exact
cause was unknown, however, an electrical power dip was reported at the time of
the alarm, and alsc Pacific Telephone employees were working onsite at that time.

Or October 20, 1981, a ladder being used in an unposted area was-moni- _
tored prior to release to another facility. A maximum of 30 mrad/h fixed anc
5000 dpm/10C cm~ beta contarination was found. The ladder had previously been

used in painting the service gallery, Decon Cell 4 area. The ladder was covered
with plastic and returned to a posted area. All individuals invoived, and
the area involved, were monitored. No additionai significant contamination was

found.

FORM 718-P REV. 2-80
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— EXPOSURE, ZFFLUENTS

k review of the data of tnis anc previous years shows:

1} 7ne upwarc trend Trom 3975 througr 1972 in the occupational popula-
tion dose has been reversed in 1979, 1980, and 1981 as shown below:

Year
1575
197¢
1677
1578
1979
158C

Z%3.

Population Dose -
27 mar-rem

48 man-rem
€7 man-rem
210 man-rer
9> man~rem
52 man-rer
45 man-rem

This decrease in part probabiy refiect the somewhat lessened
overall activi<y; nowever, it does substartiate that the controls

providec continue to be effective.

2) The annual average personnel exposures over the iast 7 years were:

Year
1973
197¢
1977
1978
197¢
1983
1981

Rverage Exposure

115 mrem
200 nrem
312 mrem
88 mrem
205 mrem*
49 mrem
213 mrem

*This number was incorrectly recorted in Reference 6.
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—
' The average perscnnel exposure is computed orn the basis that only
those personnel whe actualiy received an expcsure were radiation
workers subject tc expesure. This eiiminates many personnei that
were provided Tilm badges durinc each year bDecause of cuties
for which exposure was possible,but did not receive any exposure.
This average exposure is small (currently less than 3% of the
) occupational 1imit of 5 Rem/yr) and has not shown any significant
i 7 trends.
) 3} Engineered and operationa! controls continue to effectively limit
) -releases of radiocactive materials in the environment. The summary
) of annuail atmosphericaily discharged effiuents and Jiquid effluent
radioactivity €or 1575-1981 is presented below:
o Atmospherically Discharaed Effluent Radicactivity [curies)
T 1975 9.4 x 107 o
IS 6.7 x 107 5,v
o 1676 7.3 x 107° 2
s 3.3 % 107° 8,v
1977 1.1 x 107 2
- 2.5 x 107° &,y
B 1978 <1.7x 107 o
- 6.8 x 107° 8,v
o 1979 2.2 x 10°° @
5.8 x 1070 3,y

o 1080  <6.7 x 10~° o
——— <2-5 x 10 3,‘!’
e — 1983 <3.0 x 10 7 4,2
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{Curies)

1675

1976

1977

1978

1979

1980

1981

€.9

¢

10
«n~d

3.3 x 30

<1.6
<3.4

»

1
2.

L% 0 I
>

<1.0 x

3.3 x
<9.9 x
<2.i %

<1.8 x
<4.2 x
<8.4 x
<2.3 X

x 10

1074

-5
~5

16
10
-2
-4

19
10

| =4
1075
1074

1074

1074
107

1674

:3
-4

From the above listings, it can pe seer that tnhe radioactivity content of

both liguid anc atmespheric discharges has remained reiatively constant over the

period 1975-1982, accountinc to 2 few, or at most a few nundreds of microcuries

per year. No trenas can be ciscerned from these discharge data that are mean-
ingful; nowever, the controls provided are effective and adequate.
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- VII. ANTICIPATED ACTIVITIES DURING NEXT REPORTINSG
PERIOD (1982;
Building 001/004
Current production run of test reactor fuel elements wili be completed. No
further production of fuel eiements is planned.
Building 02C
Continue the SEFOR fuel decladding program. May initiate Saxton/CBWR fuel
decladding prograr.
Building 055
_ ) This faciiity is inactive. Decommissioning may be proposed.
—
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APPENDIX

MONITCRING “ROGRAM

Film badges are furnished by a vendor service, the R. S. Landauer, Jr. & Co.

A description of the badece <components and their functions follow:

A. PERSONNEL
1)
2;

Type of film — Zastman Kodak Film stock of type 2 and type NTA
soecially sackaged by R. S. Landauer, Jr. & Co.

Expcsure Range

c)

=97

1]

[
l=)]
v

aarme and X-rav (>100 keV) — 10 mR — S90R
whichever is greater.

or 20 mE,

Gammz and X-ray (<100 keV) — 10 mR — 607

1]

20% or 30 mR,
whichever is greater. '

Beta {>1.5 MeV — 40 m rad — 100 rad = 20% or 30 m rad, whichever
is greater. {A beta-energy corrected exposure can be reported
for energies down to 0.5 MeV as a service option).

Neutran {iI MeY — 1& MeV; — 20 mrem — 25 rem = 30% or 30 mrem,
whichever is crezter. {Where exposure to ionizing radiation
is small, caiibrations are based con AmBe spectra unless
otherwise designated).

Thermal neutron — 12 mrem — 2C rem = 20% or 30 mrem, which-
ever is greater.

ters and Specifications
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a2; Holder desicn and dimension — A plastic holder measuring
approximateiy 2-1/4 in. by 3/%Z in. by 3/8 in. with an attached
fibergiass filled nylon clip is supclied. This hoider contains
patented “U" absorbers consistent with the radiation require-
ments selected by the user.

b} Abscrber descrintion — The foliowing absorbers are included in
21% noiders or are 9ptionaliy used depbending on badge type

recuirements or optionalyv used depencding on service options
seiected by the user.

Filter Position Mass £mq/cm2‘;-
Open Wincow 25 {wrapper and label)
Plastic-: 100 (inciudes .. above)

lastic-I: 175 {inciudes 1. above;
Plastic-I11 325 {inciudes 1. above)
Aluminum 375 {inciudes 75/mg/cm

plassic and 1. zbove)
2

Lead (80%) + 1660 (includes 4% mg/cm”
tin (4“”) nlastic and 1. above)
Lead (60%) < 1660 !includes 140 mg!ch‘
cacmium {40%) niastic and 1. above;

Scyrces which film are calibrated to:

13

a .
b} SroC and Uranium

c) X—rays {18 kVE — 140 kVE)

~$

]
a, Cs

Criticatlity Funciion

Indium Faii — 1/2 in. by 5/8 in. by 0.015 in. thick; primarily

a thermal neutron detector used as an incicator in case of a
criticality event. Piastic in frent of this foil is £.04C in.
thick. 2y usinc 2 thin window radiation survey meter, an estimate
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N

o€ the magnitﬁde 0¥ exposure car be made. Although <he ‘oil may
reach saturation, highly exposed individuais can be separated
from those less Tikely to have had exposure. The half 1ife is
appreximataly 54 minutes — 320 mg; 99.97% nurity.

Goeid Foil — There are twe pieces of gold foil used; one is covered
with cadmium and the other is bare. Zach piece is 3/6 in. by

5/8 in. by 0.005 in. %thick. The cadmium cover is 0.015 in. thick.
The goid interacis with a wide range ¢f neu<ron energies — 200 mg;
(=]

Ul
0

.85% nurity.

The cadmium cover over the gold eliminates almest ail neutrons
beiow the cut-ovf at approximateiy 0.4 eV. The difference bdetween
activation of the bare gold and the cadmium covered gold is used in
the determination of the magnitude anc the ratio of the neutron
distribution above and below 0.4 eV, Detection is provided for
less than 100 rem,to severa! magnitudes higher than that. The
aporoximate hal® 1ife is 2.7 days.

Sulghur — Peliet form; 1-Z in. in giameter and 1/8 in. thick, has
a thresheld of 2.8 meV. Uetermination oFf the activity can be made
by direct measurement, if of a sufficiently hich activity; or by
crarrinc the sulphur and measuring the remaining phospnorous-32.
The sulphur provides z measure cf the ¥fast neutron dosage of 2.8

me¥ — 480 mg, S8+% purity.
Qotions

Lizhium Fiucride — One or two Lif rods are optionaily provided for
higr range gamma dosimeiry. The rods used are Harshaw extruded

dosimeters 3.5 mm in diameter and € mm long. If two are usSed, one
is nlaced in a brass sleeve having a wall thickness of 0.20 in.,
thus aliowing for some gamma energy determination.
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lass Reds — Two giass rods are provided at ex*ra cosi. Dne is
bare anc the other is shielded using a brass sleeve with a wall
thickness of 0.020 in. The rods used are Bausch and —omb Low "Z"
ricrodosimeters. They are of silver activated phosphate glass,

6 miiiimeters iong and I miilimeter in diameter.

Several different types of detector systems can be uysed for the
determination of the activity of the gold and sulphur, depending
on the magnftude of the activity. One zan utiiize a shielided end
window Geiger counter, an internal cas ¥iow counter, or any one of
2 number of scintiilation detector systems. Because of the pessi-
bility oF activation of smail amounts of foreign material, it is
advisadbie to use a singie {or mult?) channel analyzer. Some sort
of provision ¥or cleaning the gold mey be advisable alse.

A\l personai film Dadges are processed routinely by the £SG ¥ilm badge vendor
(R. S. Landauer, or. & Co.) according o the methods described above.

Certain operations, such as het celi eniries, which mayv pose a high exposure
potentiai, require the use cf special badges, which are badges worn for a sincle
cperaticn in place of personai badges. When special badges are recuired, twc
badges are worn by each incdividuai. Specia® badges are evaluated accerding o

the method oroeviousiy described; however, the average reading of the iwo badges
is recorded as the dose.

In the event of an accidental criticality incident, the film badge nolder
also contains additional componerts for the measuring of high-levei gamma and
neutron exposures generaliy associated in this type incident. Excessive film
blackening prevents the microscopic identification of proton tracks. There-
fore, neutron exposures above 10 rad are determined by means of sulfur pellets,
gold and indium foils, and a2 copper washer which are incorporated intc the film

holder.
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The Film Badge Dosimetry report also contains the foilowing information
on monitored personnel:

(2} Sociai Security Number {5} Current Dose X + Gamma,
Neutron, Beta

(2} Name _ {6) Calendar Quarter Dose
Penetrating, Nonpenetrating

(3) Date of Birth (7) Calendar Year Dose
Penetrating, Nonpenetrating

(4} Badge Number (8) Lifetime Dose
Penetrating, Nonpenetrating

t the enc of the year, R. S. Landauer alsc sends an individuai NRC Form-5
on each person on the film badge roster with a summary of the above information.
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B.  ANALYTICAL PRGCEDURE SUMMARY rOR BIOASSAY BY URINALYSIS

The following surmary of analytical procedures is limited to the most
freguently performacd biocassays by urinaiyses for radicactive material.

Uranium-Radiometric and Fluorometric (UR, UF)

Uranium is extracted from an acidic solution of ashed urine using aluminum
nitrate, tetrapropyl ammonium hydroxide, and methyi isobutyl ketone. The uranium
is recovered by back extracting into water by evaporating to ketone. The water
solution is planchetted for aipha counting for the UR analysis. Fluorometric
analysis requires that an appropriate aligquot of the water splution be removed
prior to planchetting for pelletizing with NaF, LifF. The peilet is then analyzed
for uranium with a fluorometer.

Mixed Fission Products {FPi)

Mixed fission products will precipitate from a basic oxalate media. By
adjustment of pH anc oxaiate concentrations, those elements which are amphoteric,
or which form oxaiate complexes in the form of excess oxalate, will also pre-
cipitate. Alkali metais such as 65137 will not precipitate. Also, volatile

: . . =131 ...
fission products such as 11 will be lost.

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

Mixed Fission Products (FP2}

Same extraction procedure as FP1, however, the soiuble oxalate precipitates
are gamma counted for C513f and other gamma emitters. The results from its FP}
analysis and the FP2 anaiysis are summed and reported as a single vaiue.

Mixed Fission Products (FP3}

Same as FP2 except that the oxalate insoiuble results will be reported
separately as FP3a and the oxalate soluble results will be reported separateiy
as FP3b.
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Plutonium (PUA, PUB)

After reductior to plutonium (iII) and (IV) with hydroxylamine hydro-
chloride, plutonium is precipitated with lanthanum fluoride. T7his isolates
the plutonium from most elements including uranium, except thorium, the rare
earths and actinides.

After xoidation of pTutonium with sodium nitrate in acid media, extrac-
tion of plutonium is carried out with 0.5 M thenoyitrifiluoro acetone in
xylene. Following extraction, the agqueous solution containing plutonium is
neutralized and concentrated by heating. After oxidation of the plutonium in
a basic media, it is electrofeposited on a stainless steel disc. The plu-
tonium activity is determined by autoradiography (PUA)} for greater sensiti-
vity, or counted for alpha radiation with a proportional counter {PUB).

Gross Beta, High Level {GBH)

The gross sample is evaporated to dryness, followed by organic
digestion by hydrogen peroxide and nitric acid. Natural potassium (K40)
correction is determined by diluting the ashed salts to a known volume, and
removing an ali- quot for flame spectrophotometry. The remaining solution
is evaporated to near dryness, planchetted, and counted for beta radfation
with a proportional counter. The radioactivity in the urine sample due to
k40 is subtracted from the gross count.

Gross Alpha (GAla)

Specific for uranium and/or plutonium which is extracted from ashed
urine salts using aluminum nitrate, tetrapropylammonium hydroxide, and
methyl isobutyl ketone. Transuranics do not extract to any appreciable
extent. Uranium and/or plutonium are electrodeposited on a stainless steel
disc and autoradiographed.

Gross Alpha (GAlb)

Same as GAla except the extraction solution is planchetted and counted
for alpha radiation with & proportional counter.

FORM 718-P REV. 2-80
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Gross Aipha {GAZ)

Specific for all alpha emitters. Metabolized actirides are converted to
states suitabie for coprecipitation with alkaline earth phosphates by digesting
the gross urine sampie in 10% nitric acid. The actinides are coprecipitated
with calcium phospnate by neutralizing the acid solution with ammonia. The
precipitate is washed, plancnetted, and counted for alpha radiation with a
proportional counter.

Some data pertinent to these bioassay services are shown in 7able 8-1.

FORM 716-P REV, 2-80



1ABLE B-1
SUMMARY OF BIOASSAY SERVICES AVAILABLE FROM UNITED STATES TESTING COMPANY, INC.

Analysis Type

Radiometric Uranium

Plutonium (A}

Accuracy atI Minimum

l.isting Analysis Sensitivity/ Minimum Volume
Cade Specific For 1500 mi Sensitivity Required
Fluorometrtc Uranium UF Normal or depleted 0.3 ny 1.50% 10 ml
tranium
UR ' Enviched uranium 3.75 dpm +50% 200 ml
Fisston Products (1) FP1 Insoluble oxalates 30 dpm 150% 200 mt Volatile fission
including alkaline Tost.

earths, Lransition
elements, lanthanides,
antimony, phosphates.
Excludes soluble oxa-
lates, 1.e., Cs 137

Fission Products (2) Fp2 Same as FP1 plus 60 dpm +50% 300 m1 Results combined

gamia scan on single value for report.
soluble oxalates. Volatile fission
lost.
Fission Pfoducts (3) Fpr3 Same as FP2 with 30 dpm FB3a 300 ml Volatile fission
. insoluble and soluble 60 dpm FB3b lost.
oxalate results
reported separately
as FP3a and FP3b,
respectively.
H3 Tritium 2.25 x 105 502 10 ml
dpm
PUA Plutonium 0.0495 dpm  250% 1000 mi  Greater accuracy

dnoin siweysis ABseug
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PUB analysis.
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SUMMARY OF BIOASSAY SERVICES AVAILABLE FROM UNTTED STATES TESTING COMPARY, INC.

Analysis Type

Plutonium {B)

Plutonium (B)
(OpLional)

Strontium-90
Thorium

Gross Beta High
Level ’

Gross Alpha (la}

Gross Alpha (1b)

Listing Analysis

Code Specific For

PUR Plutonium

PUB Piutonium

SR90 Strontium-90

THl Thorium

GBI All beta emitters

except halogens

GAlA Uranium and plutonium
GA1B Uranium and plutonium

i 1 ; ) l
TABLE B-1
(Continued)
Accuracy at  Minimum
Sensitivity/ Minimum Volume
1500 ml Sensitivity Required
0.0495 dpm +75% 1000 m)
0.75 dpm 1100% 1000 m
alpha
counting
30 dpm 150% 200 m)
0.99 ug 150% 1000 m]
750 dpm +75% 0 m)
1.5 dpm 150% 100 m
9 dpm +50% 100 m]

Remarks

Double precipitations,
washes, and extractions
are eliminated for faster
analysis at reduced
accuracy.

Sample proportional
counted for alpha-
radiation for immediate
result. Sample may be
later autoradiographed.

40

K™ corrected

Sample eleclrodeposited
on SS disc and auto-
radiographed.

Sample planchetled and

proportional counted for
alpha.

dnoin swasis ABseus
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Analysis Type

Gross Alpha (2)

lodine-131

Fission Products

IvLC

| | '
' | {
; ' l ! ) L j P \
; 1 + | ' ; i | . !
l.
TABLE B-1
SUMMARY OF BIOASSAY SERVICES AVATLABLE FROM UNITED STATES TESTING COMPANY, INC.
(Continued) '
Accuracy at  Minimum
l.isting Analysis Sensitivity/ Minimum Volume

Code Specific For 1500 ml Sensitivity Required

Remarks

GA2 A11 other aipha

15 dym 150% 100 m1 Sample planchetted and
emitters including proportional counted for
Th, Pa, U, Np, Pu, alpha.
Am, Cm, Po, and Ra
1131 lodine-13] 300 dpm 150% 250 m! Decay corrected to

sampling date.

SUMMARY OF TN-VIVO COUNTING SERYVICES AVAILABLE FROM HELGESON NUCLEAR SERVICES, INC.

Technique can identify
centers of localized
deposition due to

TBC A1l gamma emitting
radionuclides 0.06
<2.6 MeV in the total
body

Nuclide dependent,
i.e., (5137 =

2.8 nCi, Cr-b1 =
28.7 nli

IVLC U-235 in the lung Femoral bone is used as
background control,
‘Results are reported
separately for Lhorax

and femoral counts.

40 pgm Ux ~ 16:MPLB

detector scan over body.

39vd
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C. CALIBRATION, RECALL, AND INVENTORY SYSTEM (CRIS)

Instrumentation utiiized in making raciological and environmental measure-
ments receive preventative maintenance on scheduies maintained by & computerized
system (Calibration, Recalil, and Inventory System - CRIS). This system provides
notification to the users that specifid instruments are due Tor scheduled
inspection, calibration, or adjustment. If the instruments are not returned
for this service as required, delinquency reporis are printec out for management
attention.



