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Abstract
Researchers at the Savannah River Site have low-level radiometric studies of the Savannah River to distinguish between the

effluent contributions of the Savannah River Site and Plant Vogtle. Since the stanup of Plant Vogtle in 198"],researchers

have routinely detected neutron-activated isotopes in controlled releases, butali have been well below the Department of
Energy's (DOE) guidelines. The study has found thatprocessing improvement at Plant Vogtle during 1989 have lowered the

activities of effluents from Plant Vogtle. These studies will continue on a routine basis because they provide disturbing trends
before actual health concerns evolve.

Introduction Highway 301 bridgeprovidescontinuousgammamonitor-
During 1989 low-level radiometricstudiesof the Savannah ing of the SavannahRiver.
River continuedto distinguishbetweeneffluent contribu-
tionsfrom Plant Vog.,ieand the SavannahRiver Site. Both
institutionshaveinterestin the measurementsof theradio- Discussion
active effluents. Analysis of the datahelpsthe institutions During 1989 observersfound noticeably less radioactive
addressdisturbingtrends before they become health and effluents in the SavannahRiver than in 1987-1988. This
legal concerns, observationcorrelateswith improvementsmadeat Vogtle

for processingliquid effluents. The Vogtle effluentscon-
The EnvironmentalTechnology Section(ETS) conducted tinuetobedominatedby5sCo,whichhadamaximumconcen-
radiometricstudiesof PlantVogtle (sincelate 1986)priorto tration of 3.9 pCi/L at the beginning of 1989, hut stayed
itsstanup._Theplanthastwo l l00MWepressurizedwater below 0.6 pCi/L after February. Observersfound trace
reactorsdevelopedby Westinghouse:Unit 1 startedcom- amountsofSICr,_Mn, _Co, _gFe,*°Co,_Nb, andSZr inthe
mercialoperationsin/unc 1987,andUnit 2 followedin May effluents;similarobservationsweremadein 1987and1988.
1989. During poweredoperationsETS routinelydetected Monitoring oftritium and13_Csfound their levelsconsistent
neutron-activatedisotopes in controlled releases,but ali with knownSRS sources.
activitieshavebeen severalordersof magnitudebelow the
DOE guide values.TM Processingimprovementsin 1989
lowered the activitiesof Vogtle effluentsin the fiver. The RiverSampling
Plant Vogtle releasedataand the ETS measurementscon'e- Researcherscollectedsamplesfrom the SavannahRiver at
lated well from 1987-1989. Shell Bluff, areas near the Vogtle outfall, and by the High-

way 301 Bridge. Effluents from Vogtle and SRS cause the

Researahers measure effluents by using ETS ultralow-level increase in activity from Shell Blt_. to the Highway 301
radiometric measurement techniques. The techniques gen- bridge. Measurements upstream and downstream of the
erally include concentratingriversamples on resins, preparing Vogtle outfall (0.3 mi above, 0. l mi below, andat the Vogtle
them in the lab, and then counting the effluents in the outfall) identify Vogtle contributions.

underground counting facility in 735-AJ Researchers use
gamma spectrometry for most of the counting and liquid- Three types of samples were collectedmresin, water, and

. scintillation counting for tritium. Gamma-ray analysis pro- sediment. Resin-concentrator samples, which consist of
rides detection limits that are thousands of times lower than approximately 25 g of resin in a porous nylon bag, stay in the
those routinely achievable. (Tritium analysis also uses state- water for two weeks before being returned to the lab.
of-the-an detection sensitivity.) An underwater NalCTI)at Researchers directly collect water samples. A specially
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designe d sampler that is pulled along the bor,:,,_,:'_of the fiver A multichannel analyzer, which iscomprised ofa COMPAQ
scoops Sediment samples. The Vogtle prestanup study 286 computer and an ACE MCA card from EG&G ORTEC, ,,

details tl_:esampling methods. _ collects spectral data,. Spectra are stored on a floppy disk in
I

I sequenced 24-ht periods for two to three weeks until re-r

searchers retrieve the disk and analyze it at the laboratory, .

Laboraltory Measurements This detector system provides better time resolution (one
The resin concentrator samples provide the most compre- day) than the resin concentrator method (two weeks), but its
hensive hotopic information. Technicians dried and turned sensitivity is one order of magnitude less. 3/

each sarnple into ash to achieve a smaller volume and better

geometry for the high-purity germanium detector (HPGe)
detector. Typically, two HPGe detectors, which have _Co Resu Its
standar,rl efficiencies of 20% and 25%, counted the samples. This section summarizes the measurement results and com-
(A new detector, with a 6°Co standard efficiency of 90%, ments briefly on their significance. The next section (Dis-
analyzed special cases.) Analysts processed the samples eussion) provides a more detailed account.
overnight (or over the weekend) to assure good counting
statistics for detecting low-level activities. An IBM/PC-XT The resin sampler analysis continued to indicate sSCo, _Co,
used the GRABGAM code to analyze the resulting HPGe and J37Cs,which were the most significant gamma-emitting
gamma-ray spectra to yield the activity (fCi) of each isotope radionuclides detected in the earlier studies, j-''3 The 1989
detected in the resin sample, s By using empirical calibration results for these isotopes are given in tables 1-3, along with
data that relate the resin mass and collection time to the plots in figures 1-3, The other deteeted man-made radionu-
effective water volume (L), analysts obtained the average elides correlate with S"Coand are included in Table 4. The

is6topic concentration (fCi/L) for the collection period, activities are the lowest observed since the Vogtle stanup in
1987.

A TRICARB LL 2050A low-level liquid scintillation ana-
lyzer examined samples with 3 mL of water and 20 mL of Water analysis for tritium followed techniques used ear-
OPTI-FLUOR "rMscintillant for tritium. Duplicate samples lier. _': Table 5 summarizes the 1989 tritium results, These
with 0.25 mL of tritium standard checked the performance low-tritium levels have essentially not changed over the past
of the automatic quench corrections, few years.

Sediment samples were transferred to I-L Marinelli beakers Sediments were analyzed for SgCo,_Co, and _3_Csto appraise
and then counted on the HPGe detectors. Analysts divided whether any deposition is occurring during the transport of
the sample isotopic activities (fCi) from the gamma-ray these isotopes in riverwater. The¢orresponding results (see
analysis by the dry weight (g) of each sample to yield the Table 6) show that only very low levels of those man-made
corresponding concentrations (fCi/g). radionuclides continue to be observed.

Figure 4 presents an isometric plot of count rate vs gamma
Underwater NaI(TI)Measurements energy and date from the data collected by the underwater
The underwater NaI(TI) detector operates from a stationary NaI(TI) detector. Figures 5 and 6 compare the _"Codetected
pontoon boat near the Highway 301 bridge. The detector by the underwater Nai(T1) with that detected with the resin
includes a 9 in. diameter by 4 in. long NaI(TI) detector, four concentrator samples. The two methods continue to corre-
photo-multiplier tubes, and a high-voltage/preamp unit; late weil.
everythir'-, iscontained ina waterproof stainless steel housing.
The detector views its surroundings through a thin hemi-
spherical dome. Conclusions

In 1989 overall man-made radioactivity in the Savannah

The detector receives operating power through a waterproof River was significantly lower than in the preceding year.
cable connected to a =25 V DC supply in the cabin of the This was primarily due to improvements in Plant Vogtle
pontoon boat. A unit within the detector assembly boosts processing of effluent waste. River watersamples show that
this voltage to about 1000 V for photo-tube operation. The Vogtle effluents continue to contain S'Cr, _4Mn, _7Co, S"Co,
same cable transmits the AC-coupled detector signals to the SgFe,9SNband 9_Zr. Aside from these Vogtle contributions,
cabin, where they are amplified and sent to a multichannel the other activities remained consistent with levels of SRS
analyzer, radionuclides .all, _Co, and _'aTCsdetected prior to Vogtle

2 M90070.]4
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Table 1. S°Co Concentrations in 1989 (Values in fCi/LP
......

. Date ShellBluff AboveVoile BelowVogtle H301 Dddsc
fCt/I, fL"l/L fCt/L fCi/L

i i i i

i

12/14/88-115/89 -2,48 -I.% 3897.07 443,40
" !/5 - 1/19/89 -2.55 -2.65 2113.70 40.22

i/I 9 - 2/2/89 -3.38 -2.85 1099.72 69.64
2/2 - ,2/16/89 -2.49 -1.97 377.67 33.80
2/16 - 3/2/89 -4.24 -5.77 505.16 5 I,12 '
3/2 - 3/16/89 -2,80 -9A6 i76.61 30.7i
3/16 - 3/30/89 -6.65 -9.49 121.79 20.79
3/30 - 4/13/89 -7.01 -9.91 98.9 ! 22.78
4/13 - 4/27/89 -3.88 -7.59 82.53 5.78
4/27 - 5/I I/89 -4.63 -3.58 29.37 -3.53
5/I I-5/25/89 -3.87 -5.85 143,15 -5.82
5/25 ..6/08/89 -5.51 na 246.54 8.07
6/08-6/22/89 na -5.25 31.44 8.88
6122- 7/6/89 -6.92 -7.05 24.50 -6.85
7/6-7/20/89 -5.75 -6.20 124.14 8.85
7/20 - 8/3/89 -5.48 -5.02 50.68 -5.41
8/3 - 8/i7/89 -3.29 -5.45 171.97 7.12
8/17-8/3i/89 -4.92 -4.4i 9 !.99 39.23
8/31 - 9/14/89 -4.74 -3.56 180.23 12.44
9/14 - 9/28/89 -4.09 -5.36 107.69 3.34
9/28 - I0/12/89 -3.95 -4.69 121.87 6.50
10/12- 10/26/89 -10.28 -18.13 540.51 17.50
10/26.11/09/89 -5.19 -5.61 755.61 15.63
11/09.1 i/22/89 na -5.03 422.52 163.47
I1/22- 12/07/89 -4.1i -4.71 299. I0 i6.92
12/07- 12/21/89 -9.91 .7.26 35.59 -9.78
12/21/89- 01/04/90 -5,26 -6.29 20.40 -9.07

, ...........

a) Counting error estimated at < 0.82 _ where V ,s cdtry value. Values with
minus (.) are minimum detectable values

2400

21oo _,
i --_-" ShellBluff

1800 \ --""-- AbovePlantVogtle
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1500 _ --".lP-- Highway 301 Bridge
t

1200, '_
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• t, s.,,_-.,......1,
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• 0 = "_ ... ... ..

"300 1' I • I • I • I " I • 'l • I • ! " I i • I • I " I • I

1112 2t9 3/9 4/6 514 6/1 6/29 7/14 8[24 9114 10117 I1/16 12114

Date in 1989

Figure 1. SsCo in the Savannah River in 1989 [Negative Values are Minimum Detectable Amounts (MDAs)]
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Table 2. _Co Concentrations in 1989 (Values in fCi/LP

Date Shell Bluff Above Vogtle Below Vogtle H301 Bridge
fCi/L fCi/L fCi/L fCi/L

12/14 - 1/5/89 .2.00 -!.60 225.50 46.90
I/5- 1/19 -2.40 -2.40 94.10 5,90
I / 19 - 2/2 -3.30 -2.70 93, I0 8,60

2/2 - 2/16 -2,40 - 1,90 59, I0 8,40
2/16 - 3/2 -3,40 -4,70 47.40 9.30
3/2 - 3/16 -2.50 -8.50 49,60 7,40

3/16 - 3/30 -5.00 -8.00 37.50 13._0
3/30 - 4/13 -5.60 -7,40 13.50 -5,70
4/I 3 - 4/27 -3.50 -6,60 30.00 -3.30
4/27.5/11 -3.70 -2.80 13.70 -3.50

5/i 1-25 -3,70 -4.90 45.30 -4.80

5/25.6/08 -6,40 na 63.10 -4.40

6/08-22 na -4.50 14,90 4,80

67"22- 7/6 -6,10 -6.20 20,70 -6,40
7/6-20/89 -5,40 -5.20 25.30 8.30

7/20 - 8/3/89 -4.80 -4.80 8,20 -5. I 0
8/3 - 8/I 7/89 -3.00 -4,90 44.70 11.20
8/17-31/89 -4.70 -4.40 35.60 7.80

8/31 - 9/14/89 -4.10 -3,00 95,70 8,80

9/14 - 9/28/89 _-5.00 -4,90 31.30 -3,00
9/28- 10/12/89 3,60 -7.50 10.20 -4.50
I0/! 2 - 10/26/89 -5.10 -9.60 88,70 6.20
10/26- 11/09/89 -3,50 -3.40 44.70 -7.20

1I/U9. il/22/89 na -3.10 21,30 7.50
11/'22- 12/07/89 -2.60 -3.00 49.60 7,60

12/07-12/21/89 -7.30 -5.50 -I0.00 -6.50

12/21.01/04DO -3,20 -8.60 -6.20 -5.90

a Counting error estimated at < 0.75 1/_ where V is entry value. Values with
minus (.) are minimum detectable values

1GO-

l,

80 _, --/_'-' Shell Bluff

_, "--"*'-- Above PlantVogtle / _,

'_ --.-I--- Below Plant Vogtle / _
60 'lt.,, 1_ -- "Ix--" Highway 301 Bridge / I

, X / l,

;--.... \
X i X / \

' •, i/' lbl
20 '_lt. ..... -I_' "", 1' \

"_. / _ s" .\

-20 , . , • , • , . , • , . , . , . , . , . , • , • , .

1/12 2/9 3/9 4/6 5/4 6/I 6/29 '7/14 8/24 9/14 10/1'7 I1/16 12/14

Dale in 1989

Figure 2. _Co in the Savannah River in 1989 (Negative Values are MDAs)
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Table 3. "7Co Concentrations in 1989 (Values in fCa/L)'

,, Date _,11 Bluff Above Vogtle Below Yolltle H301 Bridge
fC|/I, fCi/L fCi/L fCi/L

, 12/14/88. i/5/89 -3, !0 4.45 1i.86 56.44
!/5 - i/19/89 2.28 2.30 ! 1.62 19.83

I/I 9 - 2/2/89 5,06 3.38 4,05 34,09
2/2 - 2/16/89 3,60 6,37 3.41, 30.61
2/16 - 3P.J89 8,37 ! 1.35 10.99 37.13

3/2 - 3/16/89 5.77 I 1.36 13.26 77.54
3/16 - 3/30/89 8.45 !5.66 18.33 56. !5
3/30 - 4/I 3/89 7. i2 I 1.68 16.26 46.92
4/13.4/27/89 7.23 11,63 17.51 26.52
4/27 -5/I 1/89 6.45 6,80 13.01 30.35
5/I I-5/25/89 5,52 17.13 23,43 30.52

5t25 - 6/08/89 6.59 na 14.54 51.89
6/08-6/22/89 na I 1.12 8,45 46,44

6/22 - 7/6/89 14.78 20. !8 29,16 66.65

7/6.7/20/89 12,65 23.25 40.20 118.79
7/20.8/3/89 7.90 15.96 22.53 47.80

8/3 - 8/17/89 9,61 13.32 13.71 46.30
8/17-8/31/89 9,54 6.31 ! 1.30 51.04

8/31 - 9/14/89 4,91 9.31 8.81 34,45

9/14.9/28/89 6.82 9.87 19,47 23..84
9/28- 10/12/89 3,03 14.39 7.94 31.87
10/12- 10/26/89 8,74 14.00 12.90 27.66
10/26.11/09/89 5.25 4,17 7.91 50.61
! 1/09 - 11/22/89 na 2.31 8.62 33.36
!1/22 - 12/07/89 2.82 7.10 13.25 26.06

12/07 - I')J21/89 ! 1,42 -3.71 13.38 23.55

12/21/89 - 01/04/90 5.25 4.39 10.32 32.72

a) Counting errorestimatedat _;0.75 _ where V isentry value. Valueswith
minus (-) areminimumdetectablevalues

8O

I \ --_"- Shell Bluff

I \ /_ -'*"-- Above Plant VogtleI \ / \
60 / \ / \ ---It-;- Below Plant VogtleI \ / \

i \ _' \ ---.M--. Highway 301 Bridge

/ \ \/
40 / \ / \

/ • sJL" ,. ,, \ _._l_ _
• Tr, X

20 ,._ ,//"__ ',,,, ,.,zt.,,

"20 I " I " I " I " I " I " I i • I " I " I " ! " I " I "

',, 1/12 2/9 3D 4/6 5/4 6/1 6/29 7/14 8/24 9/14 10/17 11/16 124'14

Date in 19_9

Figure 3. 137Csin the Savannah River in 1989 (Negative Values are MDAs)
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Table 4. Relative IsotopicsBelow Vogtle During 1989 _
................................. ,'t

Date Co.58 Isotoplcs%_Co.SSAdli_ BdowV le
, , fOIL Cr.51 Mn.54 Co._7 Co.58 Fe-59 Co60 ,Nb-95 _-95 Cs.137

12/14/88- 1/5/89 3897.07 7.94 15.73 -- 100.00 L29 5.79 163 1.15 0.30
I/5- 1/19/89 2113.70 --. 13,96 0.28 100.{I) 042 4.45 1.09 -- 0.55
I/19-272/89 1099.72 5.00 1225 -- 100.00 1,95 8.47 2.91 1.49 0.37
2/2-_16/89 377,67 11.54 15,64 -- 100.00 5,81 20,18 4.94 2.57 (},gO
2/16-3/2./89 505.16 _ 18.02 -- 100,00 -- 9.38 -- 2.61 2.18
3/2-3/16/89 176.61 -- 24.41 -- 100,00 -- 28.09 9.25 6,24 7.51
3/16-3/30/89 12I.79 -- 23,70 -- 10000 -- 30,82 10.89 -- 15.05
3/30-4/I,'2489 98.91 -- 18,67 -- 10000 -- 13,67 -- -- 16,44
4/I3-4/2-7/89 82.53 -- 43.03 -- I00_00 -- 3630 6.67 -- 2122
4/27,5/I 1/89 2937 -- 4233 -- 10000 --- 46.67 -- -- 4430
5/1I-5/25/89 143.15 0.O0 22,58 -- 100.00 -- 31.64 -- 12.93 1637
5/25-6_8/89 246.54 -- 32.14 -- 10(100 -- 25.60 K35 -- 5.90
6"094Y22/89 31,44 -- 4030 -- 10(100 -- 47.47 21.73 -- 26,87
_/22-7/6/89 24.50 -- -- -- 10000 -- 84.59 -- -- 119,04
7AS-7/2(Y89 124.14 -- &32 -- 100.00 -- 2035 -- -- 3238
7/20-8/3/89 50.68 -- 9.84 -- 100.00 -- 16.12 -- -- 44,46
8/3-8/17/89 171.9"/ -- 2025 -- 100.00 -- 43.92 -- --, 7,97
8/I7..8/31/89 91.99 -- 1728 -- 100,00 -- 38.67 8.8D -- 1228
8/31-9/14/89 180._ -- 20.47 -- 100.00 -- 53.08 10,91 -- 4.89
9/14-9/28/89 107.69 -- 13.03 -- 10(I00 -- 29.03 -- -- 18.08
9/28.10/12/89 121.87 -- 3,67 -- 100,00 -- 6,14 -- -- 6.52
10/12-10/26189 540.51 -- 6.69 -- 100.00 -- 16,41 -- -- 139
10/'26- 11,4)9/89 755.61 -- 0.88 -- 100.00 -- 5.92 -- -- 1.05
!1/09- 11/22/89 42152 -- 1.40 -- 100.00 -- 5.04 -- -- 104
11/22- 12,O7/89 299.10 -- 6.47 -- 100.00 -- 16.57 -- -- 4.43
12/07-12/21/89 3539 -- -- -- 100.00 -- -28.19 -- -- 37,60
12/2,1/89-0 1/04/90 20.40 -- -- -- 10000 -- -30.46 -- -- 50,,59

a) Ali values arerelativeactivities on resinsample, except formCs, which iscorrectedt'orcollectionefficiency. (Note: This
is also truefor the 1987dataof Reference2:however,the 1988data of Reference3 inadvertentlyused the relativeactivity
of '_TCs.)

startup in 1987. The sediment samples reflect many of the maximum concentrations just below Vogtle at the beginning
results observed for the river water. The underwater NaI(TI) of the year when concentrations of 3900 fCi/L aSCoand 226
detector provided continuous tracking of Vogtle effluents, fCi/L _Co were measured.
As in the past, ali measured radionuclide concentrations are
well below DOE guides for drinking water. Relative to saCo the fiver concentrations (Table 4) of most

Vogtle-produced isotopes have not dramatically changgd
The Vogtle effluents continue to be dominated by _SCo. since thesestudies began in 1987. However, like'Co(five
Furthermore. the river concentrations for ssCo (see Figure 1) years), _Mn (3 !3 days) has a long half-life relative to S"Co
continued to coincide with those for_Co (see Figure 2). This (71 days): thus, its buildup/decay can result in increasing its
correlation results because Plant Vogtle supplies the bulk of relative activity, In fact from 1987 to 1989, the relative

the °°Co, which is illustrated by 6°Colevels 0.3 mi above and concentrations of both UMn and _Co have increased by more
0. I mi below the outfall (see Table 2). than an order of magnitude. By contrast, s,,ch large vafi-

s_
ations are not seen in therelative acdvities of Cr, S_Fe,_'SNb,

In 1989, the _aCodecreased noticeably, but the decrease in and_Zr, which have shorter half-lives andcompare better to
_Co was less pronounced. Neutronactivationsinthecoolant SaCo. The S_Coalso has a relatively long half-life, but its

piping creates both ofthose isotopes, but$_Co(71 days)builds detection was too rare for comparison. .,,
up toward saturation and decays more rapidly than =Co (five
years). Therefore, "_xCoreduction is more pronounced than SRS still appears to be the major source for the "_Hand mCs
that for u_Co during processing that retains the effluents concentrations in the fiver. In 1989 the average '_Hwas 3.5
longer before discharge to the river. Both isotopes had their pCi/mL at Highway 301 bridge (see Table 5), which agrees

(3 M9007034
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Table 5, Tritium Concentrations in 1989 (Values in fCi/mLP

e',

Date Shell Bluff Vogtle Vicinityb Hwy 301
.0.3 mi 0.0 mi -0.1 mi

,q

1/'26/89 <1.3 4.2 _.9 4.74- 0.9 4.2 :£-0.9 5.8:t:0.9
2/16/89 <1.5 2.8 4.1,4 2.34. 1.1 <1.4 3.9-2:1.1

3/16/89 <1.2 <1,7 <1.0 <1.1 3.9'J:1.0

4/13189 <1.5 <1.7 <1.8 <1.5 3.04. 1.0

5/16/89 <1.4 <1.2 <1.6 <2.0 3.2.'t:0.9

6/08189 <1.0 <2.3 <1.3 <1.5 4.6 4.1.0

7/20189 <1.4 <1.2 1.44- 1.4 4.7+ 1.2 2.1+ 0.6

8/17/89 < 1.4 1.8,-L'0.9 < 1.7 < 1.5 2.7:1:0.9

9/28/89 <1.5 <1.1 <I.1 <1.0 2.54. 0.8

10112/89 <1.8 3.34. 1.0 1.9-2:0.9 2.64. 1.1 3.4-1-1.0
11/22/89 <2.2 1.9"_:0.9 1.5+ 1.1 3.0:[: 1.0 5.0 4.1.0

12/21/89 <1.5 <1.1 <1,7 <1.5 1.3+ 0.6
,,

a) Errorsare2 values(othererrorsin repon arc I- ).
b) Milesaremeasuredupstreamof Vogtleoutfail.

well with the3.0 pCi/mL measuredprior toVogtle startup; The mCs concentrationsnearVogtle are noticeablylower,
3H measurementsai other river locationsremainedat ap- averaging10.1 +1.2 fCi/L and 14.34-1.6fCi/L for samples
proximately 2 pCi/mL, which is alsocomparableto pre. 0.3 mi aboveand0.1 mi below the Vogtle outfall. This
stanupvalues.Amaximumconcentrationof 119fCi/L mCs impliesa mCs contributionof 4.2 4-1.9 fCi/L from Vogtle
was observedat Highway 301 bridge;thisiscomparableto and may signalthat very small leaksin the reactorfuel are
theapproximate!00fCi/L averagethatistypicallyobserved releasingtracefissionproducts.Comparedto the 1987and
annually, 1988 yields of 1.1 4-1.3 fCi/L and 5.8 +9.1 fCi/L respec-

Table 6. Sediment Concentrations in 1989"

Isotope Date Vogtle Vicinity' Hwy 301
+0.3 mi 0.0 mi -0.1 mi

_Mn b 2/9/89 <4.2 <4.3 25.14-1.3 <4.7
7/I 3/89 <4.0 <3.4 9.9-J:1.2 <6.6

SSCo 2/9/89 <4.3 16.4+9.4 98.24.1.3 9.0"J=1.2

7/13/89 <13 18.6-4x.5.4 17.9-Z2.9 <13

6°Co 2/9/89 < 1.3 < 1.5 6.94.0.7 2.3:L'O.7
7/13/89 <1.3 <1.9 4.6:£'0.7 <1.6

, L_TCs 2/9/89 11.5:t:1.5 7.54.2.0 11.44"1.0 131+9
7/13/89 11,4+1.5 7.7+1.6 19.5+1.1 1484.3

a) Miles are measuredupstreamof Vogtle outfall.
b) "Mn values correctedforinterferenceof 835.8 kevgamma :ff 2_Ac.

M9007034 7



Radioactive Effluents in the Savannah River WSRC.TR-90-245

GammaPeakkeV

0 IOO0 2OOO

",
\ \ ), )",Jl (,_)t, _;lt,_i_', '._!'_I

., , ',. _ ..: I., _, . ,\,. ,,i, Max. l.0x10 4
)

\ \, _ _i. _. ), .. ',. _ Min. 1,0x I0")

'\ 'i %,\, )i \>=\ I

A. Ra-226(185),Pb-212(239) ' '"' _) ", '_i> _.' _
Sep',' ,, " ) \ _i, _f', \_h', )¢-IB. Ph-214 (295/352) '\ _))._, )

C. Annihl(511) , .,, x. _,_l _ ,._'. /_ 'J, . ....'f

D. TI-208 (583), Bb214 (609), Cs,137 (662) Oct'\, '\,\ ,.'Ii', _ ".'_.I'\ %E. Ac-228 (795, Co=58(81I), Mn-S4(835) \,. I}, _, "._,,J'. _)_

F. Ac-228 (911/964/969) '" \' _" '_, 'I__/' ' '_[_{"l!!'i\ "')_i_'
G. Bi-214(II20) Nov" ,.I i _. i_ _ \

H. K-40(1461) _ _. %-'h }"' * 'I}_' _,_'_

I. Bi-214(1704) Dec ,i t, '_,%"\, "i:, '_;:>,,Ii,,",, I_L__J. Total Nal Spectrum "'L
ABCDE F G H ! J

Figure 4. Results for Underwater Nal Detector at the Highway 301 Bridge

tively, the concentrations have noticeably increased. The plot of count rate vs gamma energy and time is given in
continuation of these studies will further evaluate this trend. Figure 4, where the peak near 800 keV is identified with the

811 keV gamma of_"Co. Figures 5 and 6 compare a time plot

Thesedimen:samplescontaineddetectableS_Mn,_Co,_Co, of this peak with a similar one for a_Co concentrations
and t_Cs (seeTable 6).ThismarksthefirstyearthatUMn was measured with the resin samples. Both plots exhibit similar
reported, because the relatively long-lived isotope has accu- profiles, indicating good tracking; however, in the plot for
mulated significantly in the sediment. The HPGe analysis 1987-1988_,theratio(resin/underwaterNaI)oftheplots was
for _Mn requires that its 834.8 keV gamma peak be eor- approximately two times larger than that shown in figures 5
rected for a 835.6 keV component from background"'"Ac. At and 6. This difference is probably due to interference effects
0. l mi below the Vogtle ouffall, the activities off'Mn, S_Co, at the lower count rates, particularly the 795 keV and 835 _
and _Co ali decreased from the beginning of the year, keV gammas of 2'-SAcand the 835 keV of _Mn that con-
reflectingthedataoftheriverwatersamples;theirrespective tribute to the peak, near 800 keV. The _J"Ac is a natural
maximum concentrations of 25, 98, and 6.9 fCi/g are the background detected in sediment, and the long half-life of
largest observed since Vogtle startup. The mCs does not S(Mncaused the build up relative to SSCo.Forthe underwater
display these trends, and its values are comparable to those Nal(Tl) detector, the 795, 81l, and 835 kev peaks are not

observed in earlier years. :,._ resolved because no resolution problem exixted for the resin ,
samples because they were counted on HPGe detectors. The

The underwater Nai(T1) detector at the Highway 301 bridge underwater NaI(Tl) peak near 800 keV in 1989 i.:comprised
continues to illustrate that Plant Vogtle effluents can be of _(Mn, S_Co, and '-'SAc;however, '_"Co dominated this
monitored per detection of the _"Coactivity. An isometric generally larger peak in 1987-1988.

8 ., MgooYOJ.I
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Figure 5. Results of Underwater Nal SSCo(1989)

Table 7 comparesthe maximum.detectedriver concentra- correlatedto thoseof earlieryears;however,the _Mn con-
tion,_with the DOE guide limits for drinking water.'_ Ali centrationdid exhibit a monotonicincreaseeachyear.
concentrationsarewell belowtheguidelimits.Furthermore,
the table illustrates that maximum Concentrations in 1989

are generally lower than those of 1987 and 1988. In Summary
particular, the short-lived Vogtle-produced isotopes 5_Cr, These studies have continuously monitored the Savannah

•_"Co,"_Fe,_Nb, and _Zr noticeably Iowe,'ed. The longer River since their inception in 1986. They will continue on
lived isotopes of "_H,_Mn, "_7Co,and a-_TCsconcentrations a routine basis, because they provide early detection of

450-

__|
350-1!i

300-I

250 -I

. 20o-n
[] lm

"°-n II00-

50-

. 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 6. Resultsof Resin Samples for seCoat Highway 301 Bridge (1989)

Mg(K)7034 9



Radioactive Effluents in the Savannah River WSRC-TR-90-245

Table 7. Comparison of Maximum 1989 Levels with DOE Guides for Drinking Water
(Ali Measured Levels are from Samples 0.1 mi. Downstream of Vogtle Ouffall Unless Specified Otherwise.) ,,

...........

Concentration (_pCi/L)
Isotope 1987 max 1988 max 1989 max DOE Guide_

.......

3H 47,300 b 420(Y 5801Y 2,000,000

SICr 3.70 2.80 0.30 I 1,000,000 '

UMn 0.06 0.40 0.61 50,000
_7Co 0.02 0.02 0.01 100,000
SSCo 16.8 15.5 3.90 40,000
SgFe 0.22 0.49 0.05 20,00'2

6°Co 0.14 0.49 0.23 5,t'K)0
_Ni_ 0.10 0.50 0.10 40.0C0

_Zr 0.17 0.23 0.04 60,000

137Cs O.10 0.39 _ O.12c 3,000

a) DOE 5484.1 (detailsper reference6).

b) Value atVogtle ouffall.

c) Value at Highway 301 Bridge.

disturbingtrends before actual health concerns evolve. The 2. W.G. Winn. Radioactive Effluents hl the Savannah River
program is mutually beneficial to both Vogtle and SRS, and -SummaryReportfor1987, DPST-88-605 (June 3, 1988).

cooperative efforts between the two sites continue to en-
hance the measurements program. 3. W.G. Winn. Radioactive Effluents in the Savannah River

. SummaryReportfor 1988, DPST-88-318 (February 22,
1989).

Acknowledgments
Donald Hallman has continued to provide useful informa- 4. Department of Energy Order DOE 5484.1 (Draft 1986).
tion on Plant Vogtle releases. C.D. Ouzts and H.T. Wilson
coordinated the fiver sampling and analyzed the bulk of the 5. W.G. Winn, W.W. Bowman, and A.L. Boni. Ultra.Clean
samples. Undergrot:nd Counting Facility for Low.Level Environ-

mental Samples, DP- 1747 (September 1987).

References 6. US DOE Savannah River Site Environmental Report for

1. R.A. Sigg and W.G. Winn. Pre-Operational Radio-En- 1988, WSRC-RP-89-59. (1988)
vironmental Studies of Plant Vogtle, WSRC-RP-89-161
(May 1, 1989).

1 0 M9007034






