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Introduction
Durlng 1992, low-level radlometrlc studles of the Savannah
River continued to distinguish between effluent contrlbutlons

- from Plant Vogtle and the Savannah River Site. Measurements of

these radloactlve effluents are of mutual interest to both

~institutions, as they can address abnormal trends before they

‘become health and legal: concerns.

The. Env1ronmental Technology Sectlon (ETS) has conducted
radiometric studies of Plant Vogtle since late 1986, prior to its

d startup [ref 1]. The plant has two 1100 MWe pressurized water
- reactors developed by Westlnghouse. Unit 1 started commercial

operations in June 1987, and Unit 2 began in May 1989. During

- powered operatlons, ETS has routinely detected neutron-activated

isotopes in controlled releases [refs 2-6] but all activities
have been several orders of magnitude below the DOE guide values
[ref 7]. In 1992, Vogtle effluents continue to have low
activities in the river. The Vogtle release data and the ETS.
measurements have tracked well over the past six years.




ETS ultra low-level radiometric measurement techniques are
used in this work. In general, river samples are concentrated on
resins, prepared in the lab, and then counted in the Underground
Countlng Facility at 735-A [ref 8]. The bulk of the counting is
by gamma spectrometry, but tritium is examined by liquid
.scintillation counting. ‘The overall sampllng/countlng technlque
for gamma-ray analysis provides detection limits that are
thousands of times lower than those routinely. achievable. The
tritium analys1s also utilizes state- of-the-art detection

- sensitivity. An underwater NaI(Tl) ‘detector at Hwy 301 Bridge.
provides continuous gamma monitoring of the Savannah River.

Summary

During 1992, the radioactive effluents in the Savannah River
were less than those: observed in 1991. Vogtle reported no
-‘.81gn1flcant releases in 1992, and in earlier years Vogtle
- improvements in- pre-proce551ng their releases had already
effected a decreasing trend in release levels. Their effluents
continue to be domlnated by 58Co, which had a maximum
concentration of only 0.068 pCi/L, which is just 1/3 of the
- maximum observed in 1991. Many of the other man-made
radionuclides observed in earlier years [refs 2-6] have now
decreased to where some are not even detected, and no new
radionuclideg were detected in the 1992 Vogtle effluents. In
addition to °°Co, low levels of co were frequently observed, but
only traces of SI'Mn and 95Nb were observed. Contrary to earller
?¥$ars, no 1Cr’, Co, 5Fe, or "zr were seen in 1992. Tritium and
‘cs were also monitored, but their levels generally remain
consistent with known SRS sources. The maximum tritium observed
near Vogtle was 2 pCi/mL. The maximum downstream tritium was
higher (3.8 pCi/mL), primarily due to the tritium release from K-
reactor in December 1991 [ref 9]; however, the levels had abated
significantly prior to collection of the tritium samples of the
g present study. In addition to natural sources, the. general levels
in the Savannah River are due to routine releases from the
effluent treatment facility and seepage basin: mlgratlon 1ntov
plant streams that flow into the rlver. :

River Sampling

Samples were collected from the Savannah River at Shell
Bluff, near the Vogtle outfall, and at Hwy 301 bridge. The
increase in activity from Shell Bluff to Hwy 301 Bridge is due to
the effluents from both Vogtle and SRS. Activities measured just
upstream and downstream of the Vogtle outfall 1dent1fy o
contributions from that plant alone. Specifically, samples were
taken 0.3 mi above, 0.1 mi below, and at the Vogtle outfall A
map of the sampllng 51tes is glven in the appendlx. r
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: ‘Resin, water, and sediment samples were collected using
‘methods detailed in the Vogtle pre-start study [ref 1]. Each )
resin concentrator sample consists of % 25 g of resin in a porous
‘nylon bag. The samplers were in the river for two weeks, after
which they were retrieved and returned to the lab. Water samples -
were collected directly, and sediment samples were scooped into a
specially designed sampler pulled along the bottom of the river.

Laboratory Measurements

The resin concentrator samples provide the most
comprehensive isotopic information. Each of these samples was
‘dried and ashed, leaving a smaller volume and thus better :
geometry for the HPGe detector. Typically, two HPGe detectors,
with ®'Co standard efficiencies of 20% and 25%, were used in
.counting these samples; both are located in the Underground
Counting Facility. Also, a larger detector with *°co standard
- efficiency of 90% and an active/passive shield has been ‘
calibrated to examine these samples. Samples were counted
overnight (or over the weekend) to assure good counting .- o
statistics for detecting low-level activities. The resulting HPGe
gamma-ray spectra are analyzed with an IBM/PC-XT using the
GRABGAM code [ref 8] to yield the activity (f£Ci) of each isotope
detected in the resin sample. The average isotopic concentration
(fCi/L) for the collection period is obtained by using empirical
calibration data that relate the resin mass and collection time
to the effective water volume (L). o L ‘

The water samples were examined for tritium by liquid.
scintillation counting. A TRICARB" LL 2050A low-level liquid
scintillation analyzer was used. Vials with 3 mL of sample and
20 mL of OPTI-FLUOR™ scintillant were counted. Duplicate samples
with 0.25 mL of tritium standard checked that the automatic
quench corrections were being performed accurately. .

Sediment samples were transferred to 1-L Marinelli beakers .
‘and then counted on the HPGe detectors as described above. The .
sample isotopic activities (f£Ci) from the gamma-ray analysis are
divided by the dry weight (g) of each sample to yield the
| corresponding concentrations (fci/g). S ‘

Underwater NaI(Tl) Measurements

The underwater NaI(Tl) detector operates from a stationary
‘pontoon boat near Hwy 301 bridge. The detector has a 9" diameter -
by 4" long NaI(Tl) detector, four photo-multiplier tubes, and a
high voltage/preamp unit - all contained in a waterproof :

stainless steel housing. The detector views its surroundings

‘through a thin hemispherical dome.
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The detector receives operatlng power via a waterproof cable
connected to a %25 V DC supply in the cabin of the pontoon boat. -
A unit within the detector assembly boosts this voltage to about
1000 V= for photo-tube operation. The AC-coupled detector signals
are transmitted via the same cable to the cabin, where they are
ampllfled and 1nput to’ a multlchannel analyzer. o :

, Spectral data are collected on the multlchannel analyzer,
which comprises a COMPAQ 286 computer and an ACE MCA card from
‘EG&G ORTEC. Spectra are stored on floppy disk in sequenced 24—hr‘
periods for 2-3 weeks. The disks are retrieved and analyzed at
the laboratory. This detector system provides better time
resolution (1 day) than the resin concentrator method (2 weeks),
“but its- sen51t1v1ty is- lower by more than an order of magnitude
[refs 3-6].

. The performance of the underwater Nal detector during 1987~
11991 illustrates that it has tracked the notable Vogtle releases
‘quite reliably by its detection of : 8co [ref‘lO] By contrast, :
the NaI detector did not readily track SRS effluents during thlS,
period, as the concentrations of the dominant “'Cs of SRS river
effluents were below the detection limit for the NaI detector.

-

 Results

The resin sampler analyses continued to indicate 58Co, 60CO,
and.“3Cs, the most significant gamma-emlttlng radionuclides
‘detected in the earlier studies [refs 2-6]. The 1992 results for
these isotopes are given in Tables 1-3, along with. plots. 1n
- Figures 1-3. The other detected’ manmade ‘gamma-emitting ‘
radionuclides are glven in Table 4, where they are compared with
the. 58Co 1eve1s.\ :

Water analysis for trltlum followed technlques used earller
[ref 1,2]. The 1992 tr1t1um results are summarlzed in Table 5. :

Sedlments were analyzed for Co, 6°Co, and ¥7es to appralse .
whether any dep051tlon is occurrlng during the transport of these
1sotopes -in river water. The correspondlng results are shown in
Table 6. , ,

_ . Data for the underwater NaI(Tl) detector are presented in
Flgures 4 and 5. Figure 4 is an’ isometric plot of count rate vs S
gamma energy and date. Figure 5 compares the 58Co detected by the
~ underwater NaI(Tl) w1th that detected with the re51n concentrator

samples. : , S




Discussion

“In 1992, the decrea51ng trend of manmade rad10act1v1ty in
gthe Savannah River continued. This was due to the fact that no
‘major Vogtle releases occurred in 1992 and those that did occur

_ - benefited from earlier improvements in Plant Vogtle processing of
. effluent waste. River water samples show that Vogtle effluents

contain fewer detectable nuclides, 1nclud1ng 5"Mn, Co,'wCo, and
“Nb. No evidence of 5Cr, Co, “'Fe, or- Pzr was observed in 1992,
consistent with their overall decreasing trend from 1987 to 1991.«
Aside from these Vogtle contrlbutlons, the other activitjies were
essentlally consistent with levels of SRS radionuclides 3H, co,
and “/cs detected prior to: Vogtle startup in . 1987. The sedlment -
‘samples complement the results observed for the river water. The
"underwater NaI(Tl) detector agaln provided continuous. ‘tracking of
Vogtle effluents. As in the past, all measured radionuclide
concentratlons are well below DOE guldes for drlnklng water.-

The Vogtle effluents contlnue to be domlnated by 8co. The
- reduced effluent discharges from Vogtle are consistent with the
" reduced levels of *°cCo observed in the samples. analyzed by SRTC .
&p 1992. The bulk of the 0eo 'is also from Plant Vogtle, as. the
Co levels measured immdeiately down stream of the outfall are
the largest [Table 2]. Relative to °°Co, the river. concentrations.
-of other Vogtle-produced isotopes [Table 4] are generally 1ower
than 1n earlier years [refs 2- 6]. _ .

Durlnq 1992 SRS still contlnued to be the major source for
‘the *H and “ecs concentratlons in the river. Excluding the
tritium release from K reactor in late December [ref 9], Table 5
indicates that the average,sﬁ at Hwy 301 Brldge was 2.1 pCi/mL,
which is similar to the 3.0 pCi/mL measured prlor to Vogtle
~ startup. The maximum “H concentration observed in this work was

3.8 pCi/mL at Hwy 301 Bridge on January 15. Also, Biog : '
concentrations ranging up to a maximum of 26 fCci/L were observed
at Hwy 301 bridge, and these are consistent with an overall .
‘decreasing trend observed in recent years. The values near Vogtle :
were lower, averaging 3.9 * 0.4 fCi/L and 3.2 £ 0.4 fCi/L for
respective samples 0.3 mi above and 0.1 mi below the Vogtle
outfall. This 1ndlcates no detectable 13Cs contrlbutlon from -
Vogtle. :

The sediment samples contalned detectable 137'(:3 but llttle
if any "Co or co [Table 6]. All activities observed in 1992 are
lower or. comparable to those observed in 1991. In general, the
Bos values are comparable to those observed in earlier years
[refs 2-6]. \

The underwater NaI(Tl) detector at- Hwy 301 Brldge contlnued
to monitor Plant Vogtle effluents by detection of the %co
~activity [ref 10] An isometric plot of count rate vs gamma
_energy and tlme is glven in Flgure 4, where the peak near 800 keV
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is 1dent1f1ed with the 811 kev gamma of %co. Figure 5 compares a
time plot of this peak with a similar one for >%Co ‘concentrations
measured with the resin samples. In 1992 only very low levels of
Boo were observed at Hwy 301 Bridge, as illustrated by the data
for the two profiles. The 795 keV gamma of naturally occuring -
°%pc contributes to the peak near 800 keV in the spectra, due to
resolution limits of the underwater NaI(T1l) detector [ref 4]. No
such resolution problem existed for the resin samples because .
they were counted on HPGe detectors. Thus in Figure 5, the
underwater NaI(Tl) plot of Co-58 includes a background component
whereas the correspondlng plot. for HPGe-counted resins does not .

Table: 7 compares the max1mum-detected river concentratlons
with the DOE guide limits for drinking water [refs 7,11]. All
concentrations are well below the guide limits. Furthermore, the
table illustrates that maximum concentratlons in 1992 were all
lower than those durlng 1987-1991. : :

’COntlnuatlon of Study

‘These studles have: contlnuously monltored the Savannah River
since their inception in 1986. They will continue on a routine
basis, as they provide early detectlon/correctlon of abnormal =
trends before actual health and legal concerns evolve. The
“program is mutually beneficial to both Vogtle and SRS, and
cooperative efforts between the two sites contlnue to enhance the
: measurements program. :
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Table 1. Co-58 Concentrations in 1992

(Values in fCi/L)?

bate - Plot ¥  Shell Bluff  Above Vogtle: Below Vogtle H30! Bridge

fLi/t CofoiL o foin fLifL .
12/18-01/15/92 - 1/2 CBBL O TR 328 b.88
o1/15-01/89/92 50060 -6.29 C W8T -hu09
p1/29-02/12/92 /% BN -5.87 - b8 -5.53 .
02712-02-26/92 4,41 . -3.85 19.96 -5.59
02/26-03/10/92  3/3 - B -4.53 C-748 L 582
03/10-03/24792 - &S5 C-5.39 6T - -5.08
03/24-06/07/52  &/1 . AL -3.8% P46 1.9
94/07-04/81/92 B I T S 7 NS V- .7 -5.51
04/21-05/05/92 /28" - -B.E -2.52 . 25.57 1,95
-05/05-05/19192 - C -1,53" -6.70  49.83 ° -3.53
05/19-0b/02/92 - 5/2% R S 270 49.49 2.18
. 06/02-06/16/92 ‘ ~3.48. -5.16 . 28.44 - -4,72
O 0b/16-06/29/92 /B3 - -1.85 1,85 4,58
08/29-07/14/92 S 3 - -Reh e TubD b.b2
S 0me-01R9s92  TEL ©o-h09 0 -3.83° 26.84 -5.14
07/29-08/11/92. SRR -, © o108 . 1B4S . -3.48
08/11-08/25/92  B/18 . -&.T& 0 -2.54 13,03 -b.19
08/25-09/08/92 : 2.8 - <5.bb 28,07 -10.49
09/08-09/22/92 - 9/15 . -5.55 0 -b.30 14,11 -3
09/22-10706/92 o -ha0 0 B3R 10,08 -3.04
10/06-10/20/92 10713 . -473 . AR 14,15 ~7.02
- 10/20-11/03/92 o -h.04 ST 8.67 9.7
11703-11/18/92 1110 -1.48 -3.24 25.84 -2.39
11/18-12/01/92 o -5.98 . -ha4S 7.03 -3.17.
12708121592 1218 -5.97 0 -b.15 B 21 AR

12/15-12/89/92 ‘ o597 B0 CTe8 -8.3%

a) Counting error estimated at < 0.82VV where V is ehtry
value. Values with minus(-) are minimum detectable amounts
or MDAs. R ‘ o C :




Table 2. 00-60’conqentrations in,isézf

S ‘ . SRR - (Values in fci/L)®
~Date Flet X Ghell Bluff ~ Above Vogtle Below Vogtle - H30! Bridge
\ 15 7/ WS { VI 17 A (V1N
12/18-04/15/92 Y2 -0 - -7.30 8.80 -7.80
- 01/15-01/29/92 ' R 580 A0 -5.80
- ol/Eg-pRiR/9R . RIS . -2.80 <5600 2680 -5.20
0B/18-02-26/92 o -6.00 . -390 18.06 - 520
02/26-03/10/92 - 3/3 L =590, -5.80 -5.80
- 03/10-03/84/92 430 -5.30 3.9 R R
©03/24-04/07/92 &A1 460 -3.80  -7.50 “f.10
04707-04/21/98 © 7 -3.80 © -4,80 8,00 5,10
04/21-05/05/92 4728 : -4 -2.80 -5.40 1360
05/05-05/19/92 L0 -4.,00 - 4,40 CoB00
© o 0S719-06/02/92 526 -3.80 0 -2.0 b0 -1.40
. 05702-06/16/92 ‘ R0 chub0 ©-540 C o -3.80
o 0h/16-06/29/92  4/23 -3.60 -1.80 -2.70 . -hi10
04/29-07/14792 ' -2.30 -2.70 2.40 -4,20
07/14-07/29/92 TRt . -BSGC . SBA0 b0 -4.10
Cdweg-eB/ts9R -0 C 0,90 550 -3.40
08/11-08/25/92 ' 8/18 R b.30- 4,90
- 08/25-09/08/92 C 590 -5.00 6.30 -8.40
09/08-09/22/92  9/15 S <50 -5.40 Lo 2.70
09/22-1070b192 N W 3.9 o-R.BO
10/06-10/20/92 . 10113 -&.80 4,20 5.4 -5.80 :
10/20-11703/92 -5.40 . .90 T -T.30 - -850 - ya
1/03-14/1B/92 1110 S - -2.80 9.0 -2,30 E
- ii/1B-12/01/92 ~5.10 -6.70 <370 -2.30
18/61-12/15192  12/8 -5.00 -5.10 ©&50 6,40

IEI!SfIéiQ?I?E T 7% -7.26 - 7.80 - b0

a) Counting error estimated at < 0.75 /¥ where V is entry
value. Values w1th minus (- ) are minimum detectable amounts
- or MDAs. :
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'rTablé'a, 03—137’00ncentrat10ns?in 1992

(Values in fCi/L)?®

‘DBVtE : Plet X Shell Bluff  Abeve Vegtle “Below Vogtle H301 Bndge

TG L fCiL fCisL foiL
2MB-0A18/98 1R ks 4.0 214 14,77
01/15-01/29/92. - - - DR -5 I W 7 1.7 . 11.50
01/23-02/12/92 © 215 S 508 00 .83 116,
p2/12-02-26/92 2.8 5.55 S50 19,04
02/26-03/10/98  3/3 275 3.65 b.41 19.58 .
03/16-03/24/92 : 4,56 - .73 5,70 1643
03/24-06/07/92 ~ 4/1 : 3.7 5.78 -3.48 b3
04/07-04/81/97 393 . 4.3 -2.80 7.98 e
© Q6/21-05/05/92  4/28 -9 -1.81 -2.97 5.97 - :
05/05-05/19/%2 ' : -10s 3.05 -1.48 3.53
- - 05/19-06708/92  E/RE 313 -LeE o -0.84 L b3
< 0B/02-06/16/92 -1.99 6.25 - -1.16 14,68
Db/16-06/29/92  6/23 e 386 2,487 - 9.23
06/29-07/14/92 . -Lst 0 -1,33 B 8 R 1S
CO0TE-07/29/92 1421 -2.26 -2.32 -1.70 LW
o 07/29-08711/92 : L9 1 X 5.49
© 0B/11-08/25/92  8/18 - 4.29 3.99 - 3.50 18.37
08/25-09/08/92 B 5.79 3.9 0 P4
09/08-09/22/92  9/15 445 -3.39 . 395 D 2045
09/22-10/06/92 R - R 8 1 5.8 7.95 - . :
10/06-10/20/92  10/13 -2.56 759 o 36 17,64 o o
10/20-11703/92 S o-Es - a3 B T R K . '
11/03-11/18/92 11710 © . -1.00 B 5! - 2.8 R K
11270192 N B L B 14,78
12/01-12/15/92  12/8 .56 -1.88 -2.53 11,14

12/15-12/29/92 BT 3 28 s

a) Counting error estimated at < 0. 58‘J—'where V is entry
value. Values with minus(-) are mlnlmum detectable amounts
‘or MDAs. . : :
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Table 4. Relatlve Isotoplcs Below Vogtle Durlng 1992“ '

(Sample site: 0.1 ml downstream of Vogtle)

L

~ Date Plot X . fo-58 - Isolopics % of Co-58 fictivity below Ung‘tie»

fei/L.. Cr-B1  Mn-54  Co-57  Co-58. Fe-59  Co-8G¢  Nb-95  2r-95  Ce-137
12/18-01/15/92 12 L3268 0 0.00 . 0,00 0.00 100,00 0,00 2579 18.87  0.06 -12.83
G1715-01/29/92 S 4,87 .00 6.00 0 000 160,00 0,00 107.30 0.00 - 0.00  B5.00
41729-02/12/92 245 C s 0,00 11.97 0.00  100.00 0.00 40,15 0.00 - 0.00 11,47
02/12-02-2b/92 19.96 . 0007 0000 0.00 100,00 0.96 . 90.15 - 0.00 0.00 47,78
02/26-03/10/92 ©  3/3 -7 0,00 0.00 . 0.00 *106,00 -~ 0.00 B(.82 0.00  0.00 H75.34
03/10-03/25/92 67.70 0 0,00 0,00 0,00 100,00 - 0,00 578 0 0.00 0.00 13,75
o 03/25-04/0%/%2 . - 411 S5 Bhe 0 0,00 0,00 0.00 100,00 . 0,00 =30.85 0.00 0.00 . -27.84
. GA107-04/21/92 1207 0,00 - 0,007 0,00 100,00 . 0.00  b6.3b 0.00 0.60  -45.36
04/21-05/05/92 /2B - 2597 4.00 0.00 - 0.00 - 100.00 0.00 -21.B0 0,00 0,00 -22.75
C058/05-05A19192 COUA9.83 0 0,00 0,00 - 0,00 100,00 0,007 .15 (.00 0.06 -5.91
05/19-06/02/92 - §/26 - 89,69 000 0 6.1S 0.60 100,00  0.00  8.35 3'0.00 C0.00. 2.7
06/02-06716/98 . - BB.AS 0,00 0.00 . 0.00 100,00 0.00 '-17,?3, SO0 000 -7.97
0b{16-06/29/92 - 4123 . 14.85 4.00 .00 . 0.00  100.00 0.00 -18.28 6.00 - 0.0 35.43
06/29-07/14/92 Lo 7.60 8.00 . 000 © 0.00 100,00 0.00 31.80 (.00 0,60 -23.14
- 07/14-07/29792 - 7/l 26,85 - 0.00 0,60 0.00 - 100.00 - 0.00 0.00 0.60 . 0.00 - -12.39
07/29-08/11/92 - 18,65 0.0 0.00 0,00 100,00 0,00 " 29.39 0.000 0,08 -19.08
08/11-08/25/92  BI1R S 13,03 000 0.00 0,00 100.00 0.00  48.12 0.00 6.00 . 5i.88
08/25-09708B/98 © - S 28.07 0.00 0.00 0,00 100,00 0,00 22.41 o 0.00 0.00 27,30
T 09/08-09/28/98 9115 dh41 6,00 0.00  0.00 100.00 0,00 1Ls& . 0.00 .00 5342 -
09/28-10/06192 © 10.08 .- 0,00 - 0,00 0.00 100,00 0.00  -38.62 . 0.00 - 0.00 10053
10/06-10/20/92  10/13 14,45 0.00 .00 0,00 100,00 0.00° 38,33 ° 0.00 0,00 50,4 jf
10/20-11103192 - B.67 0 0.00 0,00 000 10060 0.00 -B4.21. 0.0Qf-‘ 006 -71.93 /
o 11703-11/18/92 11/10 - 25.86 0,00 9.22  0.00 ~100.00 - 0,00 37.12 © 0.00 060 20.09
11/18-12/01/92 703 0,00 0.00  0.00 100,06 0,00 -51.96 . 0.00 0,00 P12.4b
12/01-12/15/92  18/8 -5,81 - 0,00 0.00 . - 0.00 ¥100.00 . 0.00 +100.00 0.00  9.00 *109.80

12/15-18729492 7.68 . - 0.00 0,00 6.00 166,00  0.00 101.23 0.00 - 000 -77.78

a) All yalues are relative activities on resin sample, except
for “cs, whidh is corrected forvcollection efficiéhdy,

b) MDA values of %8co are denoted with a mlnus( ). 51gn.
Isotoplc % is denoted with an astrick(*) for MDA cases, and
w1th a plus(+) for detected cases..
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Table 5. Trltmum COncentratlons in 1992

(Values in pCl/mL)

‘Date ~ Shell Bluff" o Vogtle V1c1n1ty g Hwy‘3oi°;
. : +0.3 mi 0.0 mi . =0.1 mi
1/15/92',  <.0 <1.4 '<o.s_ o <1.7 \ 3.841.0
2/12/92 <1.4 <0.9 <0.9 : ;éi.l» ’ i 2,7i6§9[
,k3/16/92 | <o;3 ’.,<2.o  <1.5 2.4%0.9 <i'31
4/oi/92 <1.0 0 <1.0 . <l.0 <1.0 , 1.6%0.6
.5/05/92 - <d;s <0.5 <0.7 <0.5 2.240.5
6/02/92 '<o}8 <0.i'/ 1.8%0.5 ‘_1.010;4 - 2,716.5'
7/14/92 .  <0.6 ’>' ,<oﬁ7rr | <i.0 = <1.1 1;910;5,
8/11/92 _%b(a‘ . <6,6 . <1.8  <0.8 2.6#0.9‘7
9/08/92 }<b}8 . <o.8 o o<1.1 <2.4 ,‘lﬁdiO.B
| 10/06/92 <1.5 i.?iQ.G S <1.4 0 <1.0 2.7%0.7
\‘11/03/92-} ',{o.sr “'<O;6‘ <0.9 <0.9  2.1$0.7
12/15/92 © - <0.5 <0.2 - ,‘%0.3 : <1.0 »f <0.6

' (a) Errors are 20 values (other errors in report are 10).
(b) Miles are measured upstream of Vogtle outfall.
“(c) Level had peaked at 63 pCi/mL/on 12/28/91 following

tritium release from K-Reactor, before returnlng to
normal 1evels below (detalls per ref 9). N :

13.




Table 6. sedihentnccncentrations in 1992

 (Values in fCi/g #,pCi/kg)

-Isotope‘_ Date = = ‘ngtlé Vieinity* = Hwy

- .+0.3 mi 0.00mi ~ -0.1 mi -

301

Bco. 03/31/92  <2.0 <4.2 <41 <5.3

07/21/92 2.1 + 0.7

<1.9  <5.4 <7.0

~ 11/10/92 <4.4 = <5.7 L <4.2 . <4.8

&
07/21/92  <1.7 . <2.2  <3.4  <4.3

11/10/92 <3.6 - <4.3 ' <3.3 - <3.6

B'cs 03/31/92 15.2 *

H+

0 <4.4 5.2+ 1.4 121

)
o
(3]
+
RN
o
)
+
=
w
I+

07/21/92 3.5 126

94

e
R
'.
Yo
I+

- 11/10/92 7.7 + 1.6 <5.2 15.9

Pco 03/31/92  <1.7 < <2.5 . <3.0 - <3.9

- (a) Miles‘are meaéured ﬁpstream of Vogtle‘outfall.

(b)gMarginally detected - possibly a false5p051tive.

e
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Table"7; COmparlson of Maximum 1987-1992 Levels w1th,
DOE Guldes for Drlnklng Water

All measured levels are from samples 0.1 mi downstream
of Vogtle outfall unless specified otherwise.

Max1mum Concentratlon (pCl/L)
Isotope : , : * , :
1987 1988 1989 © 1990 1991 1992  DOE Guide®

3 47,300 4200° 5800° 42, 600° 10,000° 3800° 2,000,000

cr 3.7 2.8  0.31  0.08 ——=f  =o2f 1,000,000
**Mn 0.06 0.40  0.61 ‘o.qs,:,fro.ozi! 0.01 50,000
eo  0.02 0.02  0.01 0.005 ~ --=f  ——-f " 100,000
8o 16.8‘ 15.5 3;90, :2;37, Co.21 0.07 40,000
¥Fe  0.22 0.49  0.05 S 0.0z ——=f -t 20,000
®co  0.14 0.49 5923 ~ 0.08 0.1  0.03 . 5,000
SNb 0.10 0.50 4“0,10 g -—-f  o0.12 0.02. 40,000
$gr  0.17 0.23  0.04 et © 0.03 ——=f 60,000
Wes 0.15° Ao.jgf ;o}lzc\:fio.bgc | b.osf. 0.03° 3,000

‘a) DOE 5400.5 (details per reference 1i).
b) Value at Vogtle outfall.
- c)'Value_at Highway 301 Bridge.

"d) Value at Vogtle outfail, measured prioretoV12/91
- K Reactor tritium'release (details per reference 8).

',~e) Value at nghway 301 Brldge, measured well after 12/91
K Reactor trltlum release (detalls per reference 8).

f) Not detected at any location.
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. Gamma Peak KeV

CORE (cpm)
Max 1.0F+04

i Lol

'A. Pb-212 [239] Ra-226 {185)
B. Pb-214- £295/3521
C. Anninhl [511}

| b, T1- 208 [583] Bi- 214 [609] Cs-137 [662]
E. Ac -228 [795] Co-58 [911] Mn-54 . [835]
F. Ac-228v[911/964/969] o

'G. Bi-214 [1120)
H. K-40 [1461]
I. Bi-214 {1764]

J. Total Nai Spect;:um

L

~ FIGURE 4. Results for Underwater Nal Detector at Hwy 301 Bridge -
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FIGURE 5. COmparlson of Underwater NaI and Re31n Sample Results
: ' for Co-58 detectlon at Hwy 301 Brldge




Appendix - ‘Hap’ of Sample Locations

JACKSON

33720 f—

- 335
‘ Shex
wstt

Caze

{Sleﬂ Creek
tandng ,
SOUTH CAROLIINA

GEORGIA

3285

o SR , ) .
TBYSY 81745 Cooetanr - 81735 . 81730




