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Abstract

Radiocactivity in the Plant environs was measured during the six-
month period ending December 31, 1980. Mo significant amounts of
radioactivity were detected in the anvircnment as a result of Plant
discharges. Wonvolatile beta releases from Reactor Areas to efflu-
ent sireams decreased approximately 70%. Nonvolatile beta and alpha
releases from F-Area stacks increased while decreased releases were
ooserved from H-Area stacks. The six-month average concentraticn

of nonvolatile beta activity in air was the lowest cbserved to date.
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Introduction
Under a prcgran d Ty the Du Pont Coumpany in June
the Savanrahb °
ically monito
gram accounula
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of environmenta
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Data Reporting

cf & series of reports

b=

1851,
ite and surrounding regicn are systemat-
ctivity. The regional monitoring pro-
n that is useful boith as a measure of
controis and as a2 aut h ritative veﬂo”q

Survey data were averaged for the six-month period and comparsd with
the previous six-month averages ('Health Paysics Regional Monitoring
Semiannual Fzport,’ DPSP oO-Eﬂ 25, October 19480). In reporting

data, "Avg" or "Tctal” refers to the average or total for this six-

month report pericd, while "Prev Avg" or "Prev Total' refers

to

the

average oy total for the preceding six-month pericd., Unless other-
wise specified, "Max" refers to the greatest concentratiocn observed

in a single sampiz 2ollec
beta counting sensiti n*u:es, accompiished Ly installations
flow ccunters in August 1550, resulted in sn zyparent but nect
decreasa in OHVO'dt|le beta activity when tnis aciivity in -
mental samples approached seansitivity levels,

Sensitivity and Standard Deviation of Laboratory Analyses

The sensitivity of laboratory analyses refers fo the minimum
of radicactivity that can be detected by the radiochemlcal an

cal technigues in use. It is based on statistical counting
(90% confiden level) and is influenced by sample size, cour
efficiency, and counter oaCndrouﬁq. lio sel_-absorption corr
have bpeen applied R

The standard deviations, calculated from spike recovery valu
applicable to the six-month averages of data in this report.
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Anslysis Sarmrcle Sensitivi~y “u Scixza Va_ue
Alpha water G.iE 2 OLi4 B A 8 15 W 1878 owi
vad S.12 £ 3.li X 18717 g - -
Vagetatian 0.0 % 0,07 x 07 o/ - -
Alr 0.C33 £ 0.C23 x 1077 wefee - .
Beta Water 4,4 £3.8 x107% s/ -
Mud 1.4 23,5 xi0tE oafe - .
Vegetaticn 2.2 21,3 x15°% ojg - .
Bicipginal N
Specimens 2,2 t 2.0 x 10'12 o/g* -
Afr ©.78 % .58 x 107°* nefes - .
TEP Ixtraction  wWater C.22 £ 0.17 157 o iz 15 x 18T ofm
- - - M
#ad .25 % 0.20 x _o-jz 2/e i3 43 x 107*° o/
Vegetaticn 0.031 % 6,023 x 2072 o/g 22 1.5 x 107t oig
Bailcisdine Water 3.7 t 5.8 x 10-12 of=1 i1 360 % 10719 ofm
Vegetation 0.55 * 0,48 x 107 /g i 20 x 1071% o/g
Adr 1,78 % 1,45 x 10724 uefce
Milk 10.0 % 1.5 x 10°i% o/m 3.5 3000 x 10°% ofml
Tritium water 4.0 20.: x12107'2 o/m z 0200 W 1872 ofm
Fadiocesium Water 5.3 4.3 x 10°'% o/m S & 17%x 300 x 167YT o/my
Faiicstrcntium Water 5.9 *4.9 x 1075 o/m: i4 225 % 107%T ofm)
o -
Etrontium-90 Water 4.2 3,89 x1igTIS ofm iz 228w 107% o/mi
* Arvrroximate average; sample size varied,
#% % Standard deviaticn for twp methods of araiyses.

Where samples were analyzed by gamma spectrcnmetery, the lower level
of detection of a given isotope varies with: (1) backgyound of

ry and voiume of

§it !

gach individual channel grouping and (2) geomsi
sample analyzed. For this reason no average
Furthermore, using gamma spectrometry, 11 is

ferentiation between nuclides emitting gamma ravs of nearly the
1c3, loe oitl,les

game energy. Thus, data are reporied a2s Ru Ce »
[api=2 a : - < N
Co®C/Fe®®, etc; such notations do noct mean that ootn isotopes were
b
necessarily present, The differentiation berween members of most

of such groupings can bYe made, if required, by: (i) approximate
age estimates of the fission products at the time of release, (2)
chemical separations and decay, and (3) beta abscrption studies.

Summary

Radiosctivity released to the environment by stacks effiuent
streams included approximately 0.4 curie alpha, 197 curiss o1 non-
volatile beta, 25 curies of radiciodine and 482,500 curies cof
tritium.

]

|
Nonvolatile betz radicactivity discharged from the reactor disaszem-
bly basin decreased from 850 curies to 186 curies. Approximately
40% of the radicactivity was iong lived (primarily Ce~ s~ %%) re.

sulting from releases asscciated with discharges of enriched ura-
nium loadings




Nonvolatile beta and tritium releases from Reactor-Area discharges
were datectable in the Savannah River at pointe below the Plant,

It was estimated that the Plant contributed &7 curies of nonvola-
tile beta and 28,700 curies of tritium to the flow of radicactivity
in the river at the Highway 201 crossing during the 8-month period.
The radicactivity stabilization program for the R-Area sespage
basin area zontinued by backfilling and clay capping the basin sys-
tem. Excaveticn of a trench Tor the cilay containment dike around
vasin 1 was initiated,

Radicactivity observed in Savannah River fish was generally con-
fined to low'level concentrations of redicstroniium in the bones;
fish collected frcm all four reactor effluent streams contained
significant concentraticns of radicstrontium in the beones and radio-
zinc in both the bones and fleshy tissues. ILower Three Runs and
Steel Creek fish alsc contalned radiocesium in the flesh. The up-
take of radicactivity by terrestrial animals on the Flant site was
highest in the immediate vicinity of R-Area seepage basins., Sr-&9
and Sr-90 were the maln isotopes found in the bones while {s-134 and
Cs-137 were the primary isotopes present in the fleshy tissues.

Honveolatile beta and alpha stack releases Zrom F Area increased,
whereas, radicicdine releases continued at a low level. Decreased
stack releases from H Area werz cbserved thrdughout <he period.
Environmental erfects due to stack released radicactivity were
negligibie,

Airborne radiocactivity decreased from 18 x 10-1% 4o 8 x 107+% ue/ce,
the lowest six-month average 2oncentiraticon cobserved to date. Four
continucus alr monitoring staticns were installed at locaticns ap-
proximately 100 milssé Ircm the Plant. .These more distant stations,
operated at Savannah and Maccn in Georgia, and at Columbia and
Greenville in South Carclina serve as '"reference peints” for deter-
mining tackground levels of radliocactivity in air,

Analysis of rainwater samples indicated a Plant depcosition of approx-
imately 40 millicuries of ncnvclatile beta and 3C curies of writium
per square mile, '

F-Area nonvolatile beta releases for this 6-month period exceeded
the previous *total relzases to Four Mile Cresk from F Area sidce ™
startup in 1955, These releases weres attrivuted to: (1) the over-
flow of the 281-3F retention basin in July following a high activity
waste evaporator ccil leak, and (2) the contamination of the F-Area
process (recirculating) cooling water system. HNonvolatile beta
releases to Four Mile Creek from §F and H Areas toteled 4,9 and C.3
curies, respectively.




Radioactivity Releases

Plant Discharge
100 AREAS

The mejor source of radicactive waste discharged from the
Areas to Plant effluent streams was disassemtly basin watar
was pumped at a rate of 1000 to 20CC gpm. Purging of the tharmal
shield system was discontinued with the exception of R Ares
volatile beta releases from this scurce were negligible {
millicuries).

Radicactivity discharged from the disassembly basins during this
report period decreased despite an increase in the nunber ol reactor
discharge cutages (11 during the period January through June 1330;
14 during the pericd July through December 19680). This Zzcrease
may have resulted from decreased corrosion in the process systen
due te more effective control of reactor moderator pH. Approxi-
mately 40% of the total activity released to reactor effluent
streams had half lives greater than 15 days (primerily Cotek,t4as
A summary of nonvolatile beta releases from the Reacior Areas to
Plant streams, as detemined by radiocanalyses of disasssembly basin
weir samples is shown in the following table,

A}
} e

Beta Releases, curies

Previcus
Area Long-lived Isotopes*  Short-iived Isotopes* Total
R 11.4 26,1 84
P s.8 27.6 35
L 1s5.2 13.8 _ 297
K 30.0 30.8 147
¢ 8.1 12.8 87
Total — 75.1 111 650**

* The specific distribution of both long and shors-
lived isotopes (half lives greater and iess than
15 days, respectively) will be presentad in &
future waste audit report. The wvalu= shown Lor
the total short-iived isotopes includes apuproxi-
mately 24 curies of radioiodine.
*¥ Includes 180 curies of loag-lived isotopes.

The alpha radiocactivity discharged in the Reactor-Arez effluent
streams was estimated to be approximately 0.3 curie and is attri-
buted almost entirely to the naturally occurring radicactivity in
cceling water. -
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a.ysis revezled hg.prescnce
13 as w21l as some induced
and M13%/Co®8) on isolated samples;
too low to permiit accurate speciiic
2ived izotope (Cs5-132, a 33-minute

as common to all area releases, The
Reactor-Area stack releases during the

P 5

activities
nowever, t
snalyses., A

following ta
fourth quart

Area Stack-Released Nonvolatile EBeta, me

R G.30
P 0.21
L .37
X 1.84
c 1.00

Total = 3.72

fleactor-Area stacik-released tritium votaled 121,00C curies compared
to 140,000 curies during the previous report peri

200 AREAS

Nonveolatile beta and alpha releases from the F-Area canyon stack
increased despite the cessation of operations in this area during
the last half of the report period. The maximum nonvolatile beta
monthly release (2.3 curies) occurved in September.

Aipha releases Tovaled 72 millicuries, including 27 millicuries in
October, the highest monthly release since July 1956. Alpha releases
decreased significantly following shutdown of B-Line Recovery facil-
ities in November. Tae radioiodine reiease (1.3 curies all in F
Area) was the lowest six-month total since separations operation
began.

tack releases for I Area and H Area are summarized in the follow-
ing tables.
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Stack-Released Radiocactivity
F Area H Area
Total Prev Total Total Prev Total

onvolatile Beta, mc .
Ry©%, 108 5334 3361

o 16.6 142
r89,° 1.4 5. 5.0 1
Cel4l, 144 . 48 110 59.3 25
cst? ' 1.5 15 6.6 1
Zr-No®° 38 122" 14.8 37

Ag**© : 18 ..
Total — 5441 3613 102 206

Alpha, mc : : 72% 21

I-13%, curies 1.3 6 - -
‘ * 80% plutonium. .

Nenvolatilzs beta releases from F Area to Four Mile Creek exceeded
the previous total releases from F Area to Four Mile Creek since
startup in 1955. These acute releases occurred in July and Septem-
ber and resulted from: (1) overflow of the 28L-3F retention basin
following a ¢oil leak in the high activity waste evaporater, and
(2) contamination of the F-Area process (recirculating) cooling

"water system. ' Nonvolatile beta releases to Four Mile Creek from

F and H Areas totaled 4.9 and 0.3 curies, respectively. Predominant
isotopes in the process cooling water were Ce-141 and Ce-144,

300 AREA

T™e estimated release of natural uranium to Tims Branch from 300
Area was 70 pounds or 30 millicuries.

700 AREA

Releases of radicactivity from Building 773-A {Savannah River labora-
tory) stacks included approximately 98 upc alpha, 47 mc nonvolatile
beta, 13 me.radiociodine and 2000 curies of tritium. An additional

400 curies of tritium were released from TNX stacks.




Bomb Fallout

Radicactivity in air and rainwater samples reached its lowest level

in Plant history. Deposition of nonvolatile beta on the Plant site

was 40 millicuries per square mile. The conecentration of filterable
beta in alr averaged 8 X 10°t# ue/cc  during the six-month ceriod.

Survey Results

Gamma Radiation Levels

A summary of 408 readings made with Landsverk L-85 pocket champers
and a modified 1-60 electrometer is given in the following table.

'

Dose Rate, mr/24 hours

Iocation Avg Prev Avg
¥ Area l.22 2.18
H Area 0.66 C.97
R Area .52 .08
P Area .ol .20
L Ares .20 B8
K Area .43 .56
C Area .52 43
Aiken Alrport 36 40
Allendale .38 A2
400 Area .46 .48
300/ 700 Area .67 .73
TC Area .54 .01
Waynesboro .38 .38
Dunbarton Fire Tower .36 .41
Williston .36 .27
Williston Gatehouse .33 G
Talatha Gatehouse .38 .36
Bush Field .31 .30
Barnwell .40 .29
Sardis .56 .32
langley .30 .33
Green Fond Church RGT: . .35
Militayry Recreation Bite .29 .26
Jackson C.43 0.38




‘ Atmosphere
’ - Air szmples were collecied weekly Trom the 18 air menitoring stations
’ ) shown in figure 1.
‘ Radicactivity 1in the aimosphere was determined by:
‘ p Counting 212 two-inch-4dlameter air filters fcor alpns ani beta
r activity.
p Chemically analyzing 302 Iwo-inch-diameter silver nitrate impreg-
nated air filters for radiciodine.
Results of the samples are shown in the feollowing table.
Radicactivity in the Atmcsyhere
Algha, Filterabls Beta, Padioiodine, Tritiua,
1x 20°Y% uofeer 1 x 107Y% uefce*  1ox 107 uefce 1% 107° pefeav*
Prev Prev Frev Frev
Location Max Avg  Ave Max Avg Avg Yan  Avg Avg Max  Avg Avg
F Area 2.5 0,27 0.4 138 20 32 I8 3 g 1.2 0.£7 0.43
H Area 0.7 0.13 0.1 28 11 20 14 2 8 20.9 2.37 L1.35
"L 37700 Area 0.7 0,12 G 27 3 13 &t 4 Q.78 0,30 0.15
Talatha - -
Gatehcuse 0.2 0.0 0.1 =7 2 132 I 2 4 1.7 LI 0.1
Williston
] Gatehouse 0.1 0.07, 0.1 13 7020 =t M 0,74 C.2: 0.27
Dunbkartcn -
Fira Towar c.2 Q. Q.1 21 g 20 T z 0,27
200 Aren 0.2 0.1 J.4 =5 a 23 0t 3 Q.20
Aiken Alrpcrt 0.3 0,11 0.1 is 7015 z t 4 0.03
Allendale ¢.1 0,07 0.1 1< 7 13 2 t & 2.07%
Waynzsoors 0.2 0.ce  C.% 21 g 18 2z 4 c.0c
Langley 0.x 0.0 0.1 i5 5 11 2 f 4 G.G7
Willistzon c.1 0.08 0.1 13 5 12 GO | H 0.1z
Barnweil t,z 0.08 0.1 i8 S 1e = = 4 O.la
Sardis 0.1 0,03 0.1 11 < 12 7 2 % 0.52
Bush Field 3.1 0,0% 0.1 2 [} 13 Z 1 4 0.1
Graen Pond Chareh 0.1 Q.08 0.1 17 ) is z t t 0.892 0.31 0.1&
tary fecrsa-
tion Site 0.4 0,07 0.l 14 8 i3 ER | 4 C.lE
Jacksen 0.2 0.0 2.1 28 10 20 2T 4 G.1z
Columbia, 5. C. 0.6 0.12 - 8 S - - - - - - -
- Greenville, 8. C. 9.2 0.12 - i3 & - - - - - - -
Macen, Ga, 0.5 0.1z - = 7 - - - - - - -
Savannan, Ga. 0.3 0.2¢ - 10 7 - - - - - - -
. * roin of Lnre2 days Jdecay allowsd for raden and thorgn daugniare.
wx SX To ozInoontronion Inoalr by
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EIGURE 1. CONSTANT AIR MONITORING STATIONS AND PUBLIC WATER
SAMPLING LCCATIONS
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The maximum =2lzha
during the weeks

covery) durlqg tne
have accountad for
stack relegsss

Single-filter Gelman pumps wera installed =t U. 5. Weather Bureau
stations in June and Juily at Columbiz and G i South C
and Savannah and iacon, Gsorglz., The air Ii ' &

glz.
are replaced weekly by Weather Bur
Health Physics 2 i

concentrations g 1 air at
at the 25-mile radius locations were siightl
served at the more distant locaticns, nc cor
with Plant staci releases was ovserved.

Particulate Fallout

Adhesive papers were collected weekly and
results and their locaticns are summarized

Location Max AV LVE

F Aresn i€ .34
F Area (at l-mile radius) 7 0.0
E Area L1 0,50 &
g Ares (at l.mile radius) & 0.12 3
Burizl Ground & 0.28 2
R Areas 2 C.i1 2.2
P Area 0 .00 2.4
L Area 2 0,02 1.6
K Ares 5 C.13 1.4
C Area 4 0.13 2.
On-Plant Air Monitor Locaticns* 2 .0z 2.7

f-Plant Air Monitor Locations 2 0.04 2.5

* ExoTudllg moniioring lcocations In F and Y Areas,

The decysase in the number
by radicautocgrapn resulie
througnout the repor:t periond.

Rainwater - ,
Rainwater is coliected continuously at each mo i cat
The results of samples collected and aralyzedl weskly are shown in

the follewing table.




3 0

2 0
Barnwell 0. 0.2 0.

Q 0

o 0

2 &4 BR 79 27 7 28 20 3 4
-7 Sardis .5 NOEEN NS &2 P T2 13 * 23 1z ] G
Bush Fizld .8 2 0.3 =3 z7 1.0 22 * CaY 25 3 5
: Green Pond Church I.4 0.8 0.2 41 18 70 22 8 19 257 24 S
Military Recroation
Site 0.7 0.3 0.8 2 14 73 ig LS 51 is S
Jackscn 1.2 0.3 0.5 23 13 3 1= i3 70 1a 3
* Less than sensitiviwy ¢ analysis {3.7 x 107 c/ml).
The radicactiviiy deposited on the Plani site, estimated from rain-
water analyses and rainfall measurements, is shown in the Lo*ﬁow1ng
table. During periods when nc rain occurred, daily mezsurements
wvere made of radicactiviiy collected in an upen pan of watsr iLocated
near building 735-A. These mesasuramenis vers used Lo estimate non-
volatile beta depcsitiocn.
i
" Tritiumé
. c/mile
July s 2.2
P N August l.4 3.0
‘ Septamuar ST 5.1
" . Cotobey 3.8 &8
(=
, Lovenber 4.9 -
‘; " December 3.3 2.3 ,
Tozal — 20,4 22.9
Previous Total -+ S0 24.9

.
. Padiocaciivity in Rainwzter
Ay
Aiph;, i ?aiﬂg}”J¢ne, TrLt;gm,
1 x 10715 o/l LW I0TE ofml L X 10T eyml
Prav Prev oren
F Area 4.2 0.3 &£.5 li * 27 133 2g 32
- H Area 4.2 1.6 C.m isk i3 = i3 * 25 315 1l&7 178
300/ 700 Area 1.2 0.8 0.8 ™oZroLis L4 * 23 i3 21 1k
Talatha Gatzhouse 22 0.5 ¢.¢ 51 24 10 15 * 21 58 13 =
Williston Gatehouse 1.1 0. 0.8 ST 45 17 * 21 2 12 1l
Dunbarten Fire Tower 0.8 C.a .2 20 =0 8 14 * 20 174 25 13
400 Area ' 2.4 0.2 0.3 4 i3 15 13 * 25 40 12 17
Aiken Airport 1.0 0.2 0.3 i3 26 50 14 * 19 8 4 5
Allendale 1.8 0.7 0.5 33 25 39 13 * 23 1is 3 4
Waynestoroc 0.5 0.2 0.5 &2 21 57 14 * 22 3 4+ 3
. langley .7 7 0.8 57 21 a2 57 s 21 2z a 5
Williston oL NCEE G =28 13 23 26 7 c2 ig G 2
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The environmental radioiodine was sc 1

(average concentations in rainwater at sensizlvity .
radioicdine depcsition data are not reporied,

following table.

Sr-90 in Milk, ppo/2*

Type Sample Mareh June Qctoner December
"Family" Cow 28.5 19.% 3.3 1g.8
Local Dairy 13.2 11.5 4.5 133
Major Distrivutor 2.0 10.C 12.z Xz

* These are 13960 resulis.

Vegetation
There were 312 vegetation samples analyzed for alpia and nonvo.ail-g
beta activiiy and 940 samples analyzed for radlicicdine. Sample
locations ars shown in figures 2 and 3. Results are shown in tn=2
following table.
Nonveiatile
Alp?s Bela, Radioiodine,
1% 10" /g 1 x 1677 ¢/z 1x 167+ c/g
Frev Prav Frav
location Max Avg Avg Max Avg Avg Max Avg | Avg
F Area (at l-mile radius) 0.3 Q0,1 0.2 81 17 4= 2.3 1.0% 2.9
H Area (a2t l-mile radius) 0.3 0.1 0.2 35 14 48 0.9 0.8 2.1
Plant Perimeter 1.0 0.1 0.2 39 15 33 1.5 il 1.1
25-Mile Radius 0.5 0.1 0.2 29 is Zd 3.4 *¥ 1.0
* Two months avg - Analysis discontinued in September Icllowing de-
creased stack releases In F. Area,
**% less than ssnsitivity of analysis.
Milk
Samples were c¢ollected weekly from Talatha, Snelllng, Liken, Norin
Augusta, and Langley. OFf 130 sawpless analyzed for radiolodine and
tritium the average radiciodine concentration was less than & x 107 -3
¢/ml, and the average tritium concentation was 5 X 0-12 o/mi,
Regional milk produced by dairy herds and by ?amil" cwned covs was
analyzed for Br-%0 content quarterly. Tne averagss ars shown in the
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Streams and the Savannah River

Weexly s
shown
are summar

TIMS BRANCH

Redicactivity in Water, I x 1071% ¢o/m1
Alpns Nonvolatilie Betz
location Max Avg Prev Avg Max Avg Frev Avg
2% 470 54 oC 1700 2
S¥*F 500 180 g20 2200 S
44 23

1:3
[<e]

*

Tritium concentration at locaticn 2 averaged

10°% ¢/mi with a maximum of 10 X 1072 o/mi.

*¥% Maximum alphs and nonvoigtile beta concenira-
ticong at location 3 (EO'—Area 277luent) ccourre
in a sample ccliectsd on September L.

UPPER THREE RUNS
Analyses of water and mud samples are shown in the following table.

Alpha

Iecation Max AVE Provy AVE AvE
[_ edisactivity in Watar
A (Contrel) .2 = 3.2 2z 15 i
1 {(Control) .8 1.3 2.0 27 10 e
2 +0C0 Ise 23 5L, L83 18,230 EM
¥ 1.2 0.7 1.7 G 7 3
—_
[““ i-activity in o Mud, 3R L
La o liumivil ) L.l z : Ll .
1 {Control) L.z 0.3 0.8 22,3 0 I
b2 ca 1.8 1 3,400 1,173 <20
3 3.3 1.3 .G 31 i3 ZE
4 2.3 Q.8 0.8 iS4 2 e’
' 3 overaged 5 ox 207 o
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The coml effzc ontaminati &2t-
ing cocling watar v 2
Ziusning o: The :ED 2VE pas=latera
7, and Septamber L d olatile
beta ccncentraticon th Thres
Runs locatiecn 2). 7 centirations
observed in the st usny 1 Sew-
tembar 1, respectl T LS
time, across the st 1 ring
flushing operation T nerTh
of the area, Whil Fu

emitiing isotopes : Sn-
ing operations, C & 2
emitter was identi i uited
frem discharges of < T m osevwer
drains. Previous 0 i no 1 Le 1 < in
storm sewsr sampies {359,000 x 1iC~ o/ )

90% RutP=s10¢ " mhe tuo incidents (contaminaticn of the spare hyirz:s
evaporater cell, and contamination of the recirculating cooling
water system)-brought to light several ancmalies in the dispesi-

tion of ithe cooling weter and acvivity relsases inrough [locr drains,
Perhaps the most significant of fhese was ithes fact that the spare
hydrate evaporatcr cell drained direczly inie ihe steorm sawar and
hence to Upper Threz Buns Creza. Thils condizion vas corrscted.

FOUR MILE CREEK

}ed
3

&

Analiyses of water and mud samples are summarized in the Jollow
Table,

Aiphsa Nonvoratile Paza
Tocation Max Avg  Prev Avg Mg AVE Prev Avg
/

. o .. R T
[RadloaCBLVLty in Water, 1 X 10 c/mi|

2 1.4 0.6 1.3 £00 c: ZCC
3 69 7.0 2.0 150,004 10,0CC S0
4 3.6 1.0 1.8 3,350 ~,300 226
5 1.0 0.« G.7 31,000 Z,=00 1130
& 1.¢ 0.2 0.5 4,000 280 &0
. - Y- I
lRadloaCEiVL:y in Mud, 1 x L0077 c/gj
2 0.7 0.2 ¢,z (ST Iy 2z
3 2.8 0.5 Db £, 200 2587 2zC
4 .4 0.2 0.2 450 =C0 z2
5 2¢.0 L.Z S.E ostle) Ze =3
3 1.3 GC.B a.3 237 47 T

While the increase of radicactivity in water shown
refiects the chronic convanination of F-Az 3
water system (beginning Wovember 1933

tivity te the F-Area efrluent occurre
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Digcharges 7 *n the 231-3
a ;

WELET
S cu
-'1 b t + .;._ or .y,a*:op.‘r
il a activizty, g radiost
increase of basin activiiy re diversi g
coeoling woator Lo The retention LI Tolls =
leak In the high activivy waste Pulse
-
L

of bocih the reten basin and
lowing percentages O0f gamms 2miilti
Cet4lri4%  3.59; and zr
associated with these »
due primarily to Pu-239,

A second rise of redicactivity in Four Miie Creel locaztion I o
during September and was ascribed to the contamination cf the
process (rec1rcuTatinc) cooling water system {August ZS5), The pre-
dominant gamma emiitting isctopes present in the recircuiating 2ocli
water system were Ce-l2l and Ce-144, The raedioactivity released
the F-Area effluent as a result of the contamination of
gate cooling water system (September 13) was greatl;
the diversion of the gooling water to the seepage vasi
17-28), However, some of the effectis of this incident
in continued high concentrailions in Four Mile Creek =az

(2C0C x 187*° ¢/ml, average) during Octcber. Fellowing

operations in F Area 1in Cctcober, radicactivizy conesntrztictns 1n whe
segragated cooling water Jf‘ueqt decreased during llovember and Dzc-

swber to an average of 1700 x 1074 co/mi.

he releases of radicactivity to the coeoling water effluentis in F
and H Areas (a toval of £.32 curies of which 1.9 curies wars attri-
buted to F-Area releases) resulted in the increased concentration
obgarved at location £.

Three high weekly nonvolatile beta concentirations were cbssrved in
Seplemper, HNovember, and December Zollowing reactor discharges 1
C Area and accoumted for 34% of the six-month average at location 3
(C-Area 2ffluent). Approximately one-third of the ncnvolztile bet
activiiy released (21 curies) to Four Mile Creek from the C-Area dis-
zesembly basin was attriouted to isotepes having half Liwves greatie
than 15 days (primarily Cet®»1%%y,

Analyses for selecied specific isctopes ars shown as follcws,

Radicactivity in Water

T“ltlum, Radioiodine, Radicstronvium,
1 x 207 /e 1% 107Y% o/ml 1 x 1078 o/m
Frev Prev Pravy
1 Maw  Avg Mex Ave Aveg Muax dvg  Aveg
2 300 248 120 - - - - - -
3 48 13* - - - - 5500 840 sQox
] 910 67 91 120 P66 49¥ 37 11 0 16

* Five-month average.




PEN BRANCH
Analyses of water znd mud samples are shown in the following table.

Alpha Nonvelatile Beta
Location Max Avg FPrev Avg Max Avg  Prev Avg

Radicactivity in Water, 1 x 107'S ¢/ml

2 c.8 0.5 0.5 100,000 3300 1200

3 7.5 0.3 0.4 2,700 260 380
Radicactivity in Mud, 1 x 107*% c/g

2 0.8 0.5 0.5 2,800 370 53

3 0.6 0.2 0.3 500 47 17

Approximately 78% of the average concentration of nonvolatile beta
in water at location 2 was due to twe weekly samples which reflected
K-Area reactor discharge releases in August and December, K-Area
nonvelatile beta releases to Pen Branch itctaled 81 curies, approx-
imately 50% of which was attributed to radicnuclides having nalf
lives greater than 15-days (primarily Cel4l:l44).

Analyses for sslected specific isctopes follow,

Radicactivity in Water

Trivium, Radiolicdine, Fadiostroatium, radiocesium,
-— hrd s - - - - - ! -
1 x 1072 o/m 1 x 107% o/m 1 x 10718 of/ml 1 x 1071% o/me
Prev Prev Prev Prav
Location Max  Avg Avg Max Avg Avg Max Avg Avg Max Avg Avg
2 9800 470 - - - - 18 10 &2 - - i4

3 820 80 28 "1700 83 150*° 55 14 22 4 7 )

* Five-month average.

STEEL CREEK

-

Analyses of water and mud samples are shown in the following table.

Alpha HNonvolatile Beta
Location Max Avg Frev Avg Max  Avg Prev Avg

: s o PR |
Radioactivity in Water, 1 x 107-° o/=L

2 1.0 0.7 0.9 11,000 220 330
3 1.2 0.3 0.5 5,500 571 270C
4 1.1 0.2 0.5 1,000 200 320
Radioactiviiy in Mud, 1 x 1072 c/g
D 2.2 1.0 0.8 54 22 25
3 0.9 .0l5 0.4 500 120 110
4 1.2 0.8 0.5 510 73 ai
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The major portion of the nonvolatile beta sctivity measured in
teel Creek water at location 3 (L-Area =ffluent) resuized {rom
hign concentrations (5500 x 10-*°% c/ml average) ctserved 4

two-week period in September following reactor discrarge.
the entire report period, the estimated total nonvolatil= be
release from the L-Area disassembly basin was 2§ curies, inc
15 curies of long-lived (>15-day half life) fission products (pri.
marily Cet*,2**) and induced activities.

Of the total coniribution from P Area (37 curies) to the nonvolaile
beta activity observed at Sisel Creek location 2, appreoximately 2C
curieg were long-lived isctopes.

Analyses [or selected specific isotopes follow.

Tritiunm, Radicicdine, Radiostrontium, Redliocesiunm,

1% 2072 ofml 1 % 307M% ofmi 1 % 107%% ofm1 1% 20705 ofm

Prev , rrev rrev orev

location Max Avg Avg Max Avg Avg Max Avg Aveg Max  Avg Avg
4 200 82 &8 120 14 8% 30 8 47 25 9 8

* Five-month average.

PAR POND

Analyses of water and mud samples are shown in the Ioliowing tavlie.

Alpha Nonvclatiiz Beta
Location Max Avg Prev Avg Max Avg Frev Avg

Radicactivity in Water, 1 x 1C7%°5 o/mi

1 1.0 0.4 Q.7 64C 180 z20
2 ¢.8 ¢.2 0.6 220 120 56
3 0.8 0.3 0.8 380 140 57
Radioactivity in Mud, 1 x 10-1% ¢/g
1 0.5 0.2 0.% 243 26 g
2 0.4 0.2 17 5 7

* Less than sensitivity of =znalysis
(0.18 x,107*% ¢/m1)

R-Area efflueni releases are reflected in radicactiviiy comcenira-
tions in Far Pond and Icwer Three Runs. Isotopes having hal? 1ives

great2r than 15 days acccunted for 11 of the 38 total noavolatils
beta curies dischargsd from R-Area to Par Pond.




4. Continucusly

river wacer were collected Weekly at-the
collected samplzs were cbtained

Analyses for selected specific isotepes follow,
T RBadicactivity in Weter
Tritium, Padic;::ume, Faliostrontium, Radiocz‘—:-giurr.,
1x107%2 ¢/m1 1 % 107"% ¢/mi 1 x 107*7 ofmi Ix 107N o/ml
- rrev rrev rev Prev
Toeaticn Mox Avz Avg Maw  Avy Svg Max  Awvg AVE Max Avg  Avg
1 250 120 240 21 5  4%¥ 40 -lz¥x 21 53 3T 24
. 2 150 120 110 - - - = 7 4z 22 12
3 150 120 110 - - - 15 1¢ 8 180 32 14
* Mve-month average.
*# Three-month avarage.
LOWER THREE RUNS
: Analyses of water and mud samples ars shown in the following table.
Alphg Nonvolatile Beta
_ Iocation Max Avg Prev Avg Max Avg Prev Avg
. o R -1ls
Radiomactivity in Water, 1 % 10 e/l
2 2.2 0.2 C.4 140 7E 32
3 0.5 .4 E5 40 =0
~
) Radicactivity In Mud, x 10752 c/g
2 0.5 ¢.2 0.3 =20 20 i
3 0.8 0.2 C.4 =2 5 iz
* Less than sensitiviiy orf analysis
1 -
(0.19 x 107> ¢/ml).
Results of analyses for selected specific isotopes follow,
radioactivicy in Watger
Tritium, Radigstrcntiun, madiocesium,
Tael 1 ~—
1% 10712 ofml 1 % 1075 ofml 1% 1577° o/m
Location Max Avg Prev Avg Hax Avg Prev Avg Iax Avz Prav Avg
2 110 85 27 4 3 3 32 23 13
: z 100 39 14 15 g I 31 12 <!
The radicactivity wessurel in [ower Thrss Runs reficets conly the
. discharge from Far Poud. )
F. SAVANNAH RIVER

ioecations
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) locations 2 an roughout the re
tinuous padcie samplers wers al
5, &, 9 anc i1 wing a total of z2

continuous sax maintained.
tions 1 throug nd weexly samples
analyzed for TBP exzractazble alpha.

w

Analyses or 284 water samples for atpha and nonveiztile beza, 174
- mud samples for TEP extractable alpna, ari 225 mud sampiss Jor non-
volatile veta are sumnarized in the Tcollowing tables.

Alpha Nonvolatile Beta
Prev Avg Max  Avg Prev Avg

Iocation

i
e
=z
m

=
}_ -

QO o olH
Oy Oyt o

* 0

(formerly 1A)

[ 1Y SN YO AR B
OO OO
oo N
O N oL

O W D~ =

R . . . 1 i
|
8 0.4 0.2 3.6 z7 7 11
-, 7 0.7 0.2 0.5 39 & 5
| g 0.6 0.2 0.4 320 74 &4
| z C.z 0.2 0.5 23 z22 2=z
- 0 O.¢ C.4 28 23 =2
1l 1.0 0.3 0.¢ a2 2€ 3
| - * Less than sensitiviiy of analysis (0.19 x 10777 /=i,
‘ alpha and 4.4 X 107°° ¢/m}, nonvelatile bata).
‘ = /
Radicactivity in Mug, * 1077 e
TBP fxtractabls Alpha Monvelawila
Iocation Max Avg Frav Avg Max  Avg
1 2.4 2 1.7 2G Lz
| 2 (formerly 1A) 5.3 10 z.2 2L 10
| 3 2,3 2 2.7 23 1S
| 4 4.2 2 2.1 35 1z
- 5 5.2 3 1.7 27 L1
3 3.3 i.7 23 ki iz
T 2.0 2 2.2 37 i3 22
s 2.5 2 1.8 2z AT =3
i 9 2.0 0.7 C.9 z s
G 13,00 3 2.5 2 Lz =7
i 7.C i 0.5 i ) -

- The maximum nenvelatile beta concentraticons observed in
) vies from river locazions 2 znd 10 followed an enrichal
charge in L Area in Septemver,
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Radicactivizy in Us

0

Radioicdine,
Loy 10

o/t

o)
“.

ta

'S

Fyavy

I

AvE Avg

& -

anslysis (3.9 x
5 o/mi, radiccesium).

Radiocactivity in Rivar

*

#*

The average strontium-9C concentraticns and the =stimate
curies in river water collected at locaticns 2 and 10 are
the following table.

=

e
14
1z

=15 o/uml, radio-

ontiun-2C,
1x 10745 o/m1

Location

13

I_.J
QN
o W

FLOW OF RADIOACTIVITY

reactor effluent stream
passed these locations.

IN EFFLUENT STREAMS

RIYVER

Results of water samples ccllectad at the Fecad A intersectiio
wed the fcllowing curies <f radicac
The flow 2f radicactiviiy ras:
tione 2 {Control) and 10 (10 miles dovmstream from Plant)
for compariscen,

=

ceatrizsutic

ed voluue of

)
il

[eF] *
N

*
(€]

aumber of
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CHEMICAL WATER QUALITY OF LOWER
THREE RUNS CREEXK AND SAYANNARK
RIVER WATER

The following table shows tnz w
River both upstream (location 2

Plant site during the past six
cation 3 on lower Three Rung Crask

except thosz for dissclved ciyg
represent the average analyses
collected weekly. The dissolved
average of weekly determinations au

Chemizal Jualiny of WaisT

Celor (APHA) 25 10 13 {® Y p
pE 5.7 7.2 2.1 o 7.1 3.3 3.3 R i
Mathyl Orange, ppm CalC, S0 2.7 2% 48 i3 PRl 28 T2 b
Tissclved Cxygen, pzm 2 3.2 2.2 1z 5.2 3.0 i3 3.3 N
Sulffde, prm 8 0.2 o G.2 0.2 o 0.2 3.2 Iz s.z
Bariness, pem Calls 27 4 25 iz TR ] iz z.: 2
Conductivity, ushos 22 7.9 35 73 iz 3 S IE =
Total Iron, ppm Fe 0.58 C.CcE Q.22 0.4C C,03 0,12 =l 128 .21
Total Diesolved Solids, prm o 23 32 7L ZZ S i : ZZ
Chicride, pom C1 il .5 Z.52 =% i)

Gitraie, pEa i , 0.Cs 3.0% 2.03 G.Cs R l.0e

Suifate, pmn 50, 5.7 2.0 2.3 2.2 2.2 3.z 5.4 I oLE
Jitrite, ppa I 0.CC: 0.0 S.loL 0,07 Z oV L
Ligaia, pem 3.0 1.2 It -2 1.1 z iz -
Surlaciant, pon .03 0,02 0,03 0.0 S ) & a0 Ry B
ECD, pEm 4.0 Q 1.1 3.8 c o z z 2

DISSOLYED OXYGEN PROFILES

SAVANNAH RIVER. Quarterly dissclved oxygen surveys oi =
River were made in September and December to obtain i
profiles during peribds of low river flow. E
extended from the Butler Cresk entry to the Highway &
The dissolved oxygen content in river water decrezsed
ing = period of median temperature and low flo (
No significant decreases were chserved in the oxy
of river water as it passed the Plant site during
temperature and low flow (December 13, 1930). Th
lowing table show that the oxygsn content in river :

%

for & stream not adversely aifected oy peliuticn and tnhat
content is not changed signifizanzly due =o Flant uss ol river waisro,
~
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Dizsolved Taier

River Qxygen, Tamo, Cuygen, Tem

Locasicn Mile jojeii °C peyelil °C

Butler Crs<k 203 g.1 22 10.% 1

Spirit Craek lg2 c.2 2z it,8 ii

Siiver Hluff 189 8.2 22 i0.8 1

Grays landing le¢ 8.2 =E LG9 i1

Kiver {Location 2) 175 5.4 23 11.0 k¢

Hancock Landing 135 e 23 1C,3 ig

Griffin landing 180 7.4 3 iC.g 10

Brighams landin 157 7.2 23 0.9 10

Steel Cresl i35 7.0 =3 ¢.8 iz

Little Hdell landing 1dg 5.9 24 i1l ig

Lower Three Runs 140 £.7 24 11.8 8

Johnsons landing 135 8.8 24 1.2 iG

Highway 301 128 7.1 24 11,0 LG

REACTOR EFFLUENTS. mpo digzelved cuygen coavent of cacn reacior
efflusnt 1s measurad weenly at the Rcad A samdle lzcatricons w0 det
mine the mininum dissclved oxygen content in wazter reiurned %C th

m e! mase Io 2t i
a t :
ha

Dissolved Oxygen, oopn

Percent Saturatlon

Effluent Minimum Avarare

Upper Three Runs {Control) 6.5 3
Four Mile Creek 4.8 6
Pen Branch 4.3 S,
Steel Creek 4.9 )
Lower Three Runs 6.2 g

Plant Drinking Water

Samplies of drinki:

Zed 1n e

of 138 sampleg are swmarl

AVEP&EE
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Radioactiviwys in Wozoa:
Alpha
1 x 107 o/m2
Prev
leocation . Max Avg Avg

F Arez 8.0 4,3 2.7 15 22 2z
H Area 6.7 4.3. 4.5 38 22 25
300/70C Area ’ 2.0 1.4 0.8 i3 3 7
400 Area 1.8 1.1 l.2 11 8 7
TNX 1.0 0.7 0.2 i0 7 3
Pump House 1% ° 0.7 0.8 0.8 7 5 12
Pump House 2% 0.5 0C.5 0.7 7 5] 7
R Area 0.6 0.3 0.2 7 3 G
P Area 1.3 J.5 0.8 15 & 2]
L Area 0.2 *H 0.5 8 3 7
K Arez 0.5 ** 0.3 1i 3 7
C Aresa 0.3 ** 0,2 14 4 7
Par Pond - Pump House ¢.e 0.2 0.2 13 S g
TC-1 3.8 3.1 2.3 i2 iC 9
Classifization Yards G.3 Q.6 7.3 7 * 7
Ceniral Shops ) 0.7 0.5 0.5 g S) 7
Barricade 1 0.9 0.8 1.8 ¥ *% 7
Barricade. 2 37 32 5.2 57 52 28
Rarricade = 0.2 g.2 oL s & 7
Barricade 4 3.0 2.9 2.8 7 a8 7
Barricade 5 J.2 ., ** 0.2 *H* * 7
Donora Staticon Well 0.2 ** 0.2 11 S 7
Purial Ground Domestic Well 0.4 ag.2 0.3 8 *¥ 7

* Analyses of drinking water samples showed no Qe+ectaole
tritium concentraticn.

*% less than sen51t1Vle of analysis (0.19 X 1g-ts c/mi,
alphe and 4.4 x 10715 ¢/ml, nonvolatiie beta).

As in the past, the comparatively high aipha and beta activity found
in F Area, H Area and Barricade 2 drinking water was atiributed pri-
marily to natural occuriing radicactivity.

Public Water Supplies

Samples of public drinking water were collected monthdy from the L
surrcundilng towns shown in figurs 1. Analysesz of 55 famposs collecei

during the report period are summarized in the IO*lOdLAf Table,

-
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Radiocactivity in Water

Alpha, Nonvolatile Beta,

1% 10°Y% o/m 1% 1C7% o/m

Prev Prev
Tocation Max Avg Avg Max  Avg Avg
Allendals * * 0.2 7.7 ¥® 7
Sardis * * 0.1 9.8 4.8 8
Waynesboro 0.20 * 0.2 7.2 % 7
Augusta * * 0.2 7.0 * 7
North Augusta .41 * 0.4 5.5 % 7
Clearwater .81 0.21 0.4 7.7 4.5 8
th 3.2 1l.8 2.4 2.6 7.0 g
Langley 1.9 1.8 1.8 10.0 7.5 7
Jackson £,0 3.2 3.1 2.0 6.9 8
New Ellenton 6.8 0.5 0.8 7.4 4.8 7
Aiken i.e 1.1 1.1 g.2 ¥ 8
Williston 1.2 ¢.9 0.8 6.3 4.6 7
Blackville 0.4 0.2 0.2 7.2 * 7

Barawell 0.33 0.2 0.2 1.8 % 7

* less than sensitivitiy of analysis
s -} - -
{0.19-x 1075 ¢/ml, alphz ani -
4,4 x 107 ¢/ml, nonvolatile beta).

Public drinking water samplss contained no detsctanle triviwse con-

centrations.

Ground Water

Ground water was monitored by analysis of water samples collected
from drilled, cased wells near F and H Areas (Z and ZW wells) and at

the burial ground.

5 and 7.

Z WELLS

Results of 21

samples of ground water col

S =4
lectad

a

20 samples from *en ZW wells, and 44 samples Ir

wells are sthown in the following table.

Locations of the wells are shown in figures S,

Fad N - T .t
from twelve 74 wellie,

om nine burial ground
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Tritium in Ground Water, 1 x 10-*2 co/ml

Z Wells ZW Welils i
Prev Prev Burial Ground Wells
Well No. Max Avg Avg Max Avg Avg Max  Avg Frev Avg
1 i8 14 24 4 4 4 27 10 5
2 4 4 ko) 7 5 4 44 12 5
3 4 & 4 32 27 34- S 4 4
4 * * * 41 35 &2 180 130 130
5 * * * 32 31 51 43 37 37
& * * * 47 40 57 24 11 5]
7 * * * 32 28 12C S 4 4
8 16 12 11 31 17 4 100 76 4
g 20 20 * 98 58 46 27 8 5
10 * * * 26 15 4 . - - -
11 47 47 84 .- - - - - -
12 8 8 18 - - - - - -
13 4 4 6 - - - - - -
14 * * * - - - - - -
15 100 94 99 - - - - - -
.-L6 * * * - - - - - -
17 3 3 4 - - - - - -
18 0 23 26 - - - - - -
18 * #* 4 - - - - - -
20 4 4 4 - - - - - -
204 * * #* - - - _ _ _

ZY¥W ¥WELLS,

¥ Water sample unchtaliznable,

F AND H AREAS

Anaiyses of 20 samples are summarized in the following tab.e.

Radiocactivity in Ground Water

Alpha, Nonv&latile Beta,
: 1 x 10°%5 ¢/ml 1 x 1075 ofmi
Location Max Avg Prev dvg Max Avg Prev Avg
1 0.7 0.8 G.8 5 S 7
2 0.4 0.2 0.8 31- 18 7
3 0.9 0.5 0.8 7 6 T
4 0.4 0.4 0.7 0 .8 7
5 0.4 0.3 0.8 8 * 8
6 .6 0.4 0.3 3 * 7
7 * 0.4 * #* a
8 C.3 0.3 3.5 g S 2
9 0.4 0.2 0.8 7 & 8
20 1.4 1. O. 10 9 8

* legs than SEnsitivity ol analysis
(0.19 x 10-"° ¢/ml, alpha and
4.2 x 107*% ¢/ml, nonvolatile beta).
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3 samples are sumrmarized in the Ifollowing Table,

Radicactiviiy in Ground Wazer

Alrpha, Nonvela®ile Beta,
1% 107%% ¢f/m 10X 1075 of/ml
Loeaticon Max Avg Prev Avg Max Avg Prev Avg

1 0.4 D, rod 28 10 7
2 .6 C.3 G.S 7 5 8
3 0.7 0.3 0.3 3 5 7
4 i.4 0.8 G, 7 21 3 7
3 0.4 0.3 0.4 18 8 7
5 0.6 0.3 C.4 8 6 7
7 0.8 0.3 0.4 14 7 8
8 1.4 0.8 1.2 35 12 g
g Q.4 0.3 G.4 12 6 8

Seepage Basins

100 AREAS

Alpha activity discharged to the 100-Area seepage basins was negli-
gibiz. GHonvolatile bete activity discharged to zhe dasins 1s shown
in the following table.

Nonvolatile Beta Discharged to 100-Area
Seepage Pasins, curies

Area - ﬁ g_ L K C
Total 0 3 0.7 © 2.5
Previous Total 0 S8 1.5 3.1 31

R AREA. The containment program to minimize Cuture migration o7

radicactivity from the R-Area seepage basin system began in Octcher.

This program may be briefly described as follows:

» Denudation of the seepage b n area and treatmenit with herbicide
e prevent growtnh of all ve w3

p Backfilling =nd capping of The open basins =0 eliminate the ny-
draviic head feeding of underground water movemsani,

i)

p Comstruaction of a2 clay iike arcund ocasin 1 and She norin end of
basin 3 in an erfort o retain the radicactive wasie by ion
exchange.

During this repcri period the radicactivity stabilization program
progressed through the backfilling and capping of nasins 2, 3, and
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Nonvolatile Beta in Water, L w 107*° o/ml

Bagin 2 Basin 2 Bzein & Zasin 5 Zasin 5
Avg 1.1* 1.3%* 0,8%* 1.4%* 0.3
Previous Avg & 2 1 2 g.2

* Four-week average,
** Fourteen-wesy average.

Tne Er-30 concentrations measured in seepage basin water are shcwn
in the following table,

Sr-g0 in Weter, 1 x 10-%° o/m

Bagin 2 Basin & Basin 4 Hssin 5

vg 0.8% O, 5%* 0.3t .ot
Previocus Avg 2 3.9 Q.5 c.7

* One sanple.
*¥¥* Three-month average.
t Four-month average.

The maximum nonvolatile beta concentration observed in 225 water
samples collected from permanent monitoring wells located near the
seepage basins was 355,000 X 10718 cfml in well A-5. This well is
located 50 feet from basin 3. The maximum concentration observed

in wells more distant than 50 feet from the basins was 110 x 10-1S
c/ml in well C-1, 300 feet west of pasins 2 and 3. These concentra-
tions represent decreases from levels observed during the previous
S-month period, when maximum concentrations were 45,000 X 10713 c/ml
in the 50-foot distant wells and 200 X 107*® ¢/ml in the more dis-
tant wells.

P AREA. Releases of radicactivity to the P-Ares seepage basins
resuited from handling of Chalk Riwver reactor components.,

L AREA- Radlocactivity released to the L-Area seepage basin resulted
from flushing cf' a purification Tilter change tank.

X AREA. No radicactivity was released tc tne K-Area sespage basin.
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C AREA. Releases of radicactiviiy to the C-Area seépage hasin re-
sulted from vacuum cleaning of the monitcr basin in which failed
fuel element disassembly was completed.

700 AREA.Waste discharged to the 700-Area secpage basins included
approximately 16 mc alpha and 48 mc nonvolatile beta in 2,81 X 10°®
liters of weter. Anslvses of S water samples collected during the
report period are summarized in the following table.

Radicactivity in Water

Alpha, 1 x 107*% c/ml Nonvolatile Beta, 1 x 1072 ¢/ml
Max  Avg Prev Avg Max  Avg Prev Avg

0.72 0.32 .28 4.4 2,1 2.3

TNX

TNX and CMX discharge waste to a seepage basin which overflows o
the Savannah River. Analyses of 25 water samples collected from the
basin are summarized in the following table.

RPadicactivity in Water

Alpha, 1 x 10-'% c/m1 Nonvolatile Beta, 1 x 107*% o/ml
Max Avg Prev Avg Max Avg Prev Avg

9.6 3.2 5.0 40 13 i8

200 AREAS

The F and H seepage basin and monitoring well systems are shown in

figure 9.

(]

F AREA. The average liquid input to the basin system was £.9 X 10°
liters/day of waste and 0.64 X 1C° liters/day of rain. Tne average
seepage and evaporation rate was 6.1 X 10° liters/day.

Waste released to the system is shown in the.following table.

Radicactivity Released in 8,90 x 107 Liters of Water

Alpha ¥mitters, mc Bete Enitters, c
Total Prev Total o Total Prev Tcial
Uranium 50 298 RutCS;198 55,3 54.3
Plutonium | 7 395 589,90 21.1 0.7
- - Zr-NboS 50.0 98.7
- - Celat,144 7C.5 7.3
- - css7 5.2 0.6
- - Itet 1.3 3.3
Total — 320 694 245.5 164.9
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Ana;yses of 78 samples collected from the basins are summarized in
the following table.

Radicactivity in Water

Alpna Nenvolatile Beta, Radioicodine,
1 x10° 2% ¢/ml - 1 x107%2 &/m 1 x 107*2 ¢/mL
Prev Prev Prev
Basin No, Max Avg Avg Max  Avg Avg Max Avg Avg
1 L4l 7.9 14 3300 860 2900 210 25 79
2 ‘11 s.2. 11 740 480 1500 10 4.6 21
3 5.7 4.2 8 39? 280 880 6.7 4.0 -
H AREA. The average 1i quld'lnpub to the basin system was 1.3 x 10°

liters/day of wasie and 0.43 X 105 liters/day of rain.
seepage and evaporaiion rate was 1.8 X 107 liters/day.

The average

Waste released to the system is shown in the following gable.

Radiocactivity Released 'in 2,37 X 10' Liters of

Water

et e e =

in the folliowing table,

o ‘ Alpha ‘Emitiers, mc
) Total = Prev Total
Uraniun 63 g RutO3, 108
Flutonium 9 589,99
- - Zr-Io®3
_ _ celdl,l44
- - cstd7
] _ — et
Total — 83 18

Beta Emitters, c¢

~

Total

Prev Toznal

4.7
0.17
4,4
.81
0.81

Q.02

10.9

Radicactivity ih Water

Analyses of 78 water samples collected from the basin are summarized

Alpha é NOHVOlatllE Beia, Radioicdine,
1 x 10°*% ¢/m1 1'% 10°% o/ml 1 x 107 o/me
Frev Frev Prev
i f Basin HNo. Max Ave Avg Max Avg Avg Max Avg Ave
1 27 4 0.2 1300 860 510 7.4 /3.6 4.2
. 2 0.6 23 0,24 200 71 340 5.2 !1.8 -
3 0.3l 0.20 0,47 30 27 57 0.8 .39 -
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MONITORING WELLS, F AREA. Analyses of 72 samples are summarized in ihe
= fellowing table.

I
; .
i Padicuct{vity i~ Wa-ar
? Alpha, Honvsiatlilz Beva, falicgmrointliun,
; - 1 x 1075 efm1 1w 207tE e P
B Wall Distance Brav Trav
Ln._ from Basin, SU Yax Avg Avg Ve ATE
: 1+ 34 800 1800 23 280,000 205,200
Lo 2 0.9 0.7 e - 130 32 3 - - -
z 29 0.4 0.2 0.2 1,400 ce Ii - - -
E 4 T2 0.5 0.2 0.5 1,E00 225 I - - -
) S* 24 *f haad 0.4 18,000 3, 203 - - -
: o* 3 35G0 1iQ0 160 +30,000 Rl 4,000 2,00
; T 48 30 500 100 ' 27,000 15,000 3,200 L300 22LE zLo
i ] 3. 1.0 Q.5 0.7 15.3 G S - - -
E 130 1.7 0.8 0.4 pReX 2% 3 - - -
0* 2 730 410 3000 90,000 3,800 rzo 14,008
il g 1.8 1.1 7.3 X3 - - -
12> 29 720 320 2400 £8,C00 Lz,
izZe 38 1000 440 2200 87,000 5,200
B * Wells inio perched water table.
#* Less than sensitivity of anafysis (0,13 x 1G~l% 2/ml, alznal.
1
-

. Continued high concentrations of nonvolatile beta wers obs
" the perched water table underneasth the F-Arss ssepage obzs
cific chemical analyses indicated that approuimately &% ¢

volatile beta activity was attributable wo radicstzronvium.
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MONITORING WELLS, H AREA. Analyses of 77 samples are summarized In the
following table.

: Well Disiance Prev
! No. from Basin, £t , Max Avg  Avg

2% - 10 z0°
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;_ = 3% .2 0.385 o.z T3 = 3%
: 3 = £.Z% 0.5z i 5 1T Z
. w2 ig 0.72 0.5 L. i i 1
{ - 73 - »x 2. £ i :

A-DT

* The average conuensrat
c/ml. The maximum cca

.. A-35 - 4.4
) - A28 - 2.6
Pt ' A-40 - 1.3
i : A-41 8 1.6
i

1

#x Logs tnan sensizivity (C.1

H
T Avernpe_ol F_montis, sanplos.
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Wells A-Z7 through a Teu
feet upniii Ireox Thay weve
instaliled in the zcn g= basin
water intc ithe swamg s= walls,
The average concentrat ) s % 108
e/ml with 2 maximum of 3 Sne en ANALYSES
of water from well A-I7 indicated a Sr 89,39 sverage concentration
of 0.1 x 107** ¢/mi as compared with a 0.3 X 107+ ¢/ml average
during the previous 6-month period.

Upper Tank Farm, Building 241-H

On 3Zeptember 8, the level 2f radioactive iiquid in %ths annulus of
tank 16, azpproached the Top of the contalmnzat saucer., Razta-cli-riss
calculations indicated an apparent 1ess of 200 to 10C0 galilons cor =

maxinum of 5000 curies from the annulus,

Static ground watsr levels of existing monitoring wells nesar fank

16 indicated C.06% water table gradient in & west-norihwest direc-
tion. OSince the pre-existing monitoring wells were 40 feeu Ifrom the
4tank 1€ encasement, a considerable pericd cf Time would be expeuiad
to elapse befcre the radicactivity could oe detected in tha ground
water at these locations (assuming & loss of radicactivisy Trom he
tank encasement). To deliniate the dirsctd {

ment of radioactivity from ftank 18 at 241

wells wers insialled in the vicinity ci t

Four 4" diameter test wells (HF wells 1, 3, § anéd 3; ses Sigure 10)

were driiled 5 feet from the tans i3 encasement 4down o the concra:d
working pad which is under and common to tanks -

Bach well was cased and ccntinucus pumping was
gradient well (HP3) on September 23, Substanti
of radicactivity were detitecited in well HP3 arfter 1

uous pumping. The nonvelatile beta activity in this
maximun level or &30 X LO- 2 c/m* during the latzer
and decreased to 130 x 10°*% co/ml vy the end ol Decembe:

c'l

Feliowing the detection of radicactiviiy in wesll HES
tional wells (se2 figure 10), spaced at 13-root inte
drilled cn a circumfersnce one Ioot Irom ihe tang 13
wells were drilled ai £-foot intervels on either sid

12 because mastic renoved Irom the surface
slab during 4rilling operations on these well
significant activity was detected in water sampl
these wall

To eliiminate tant 14 pos =z possibls in
well HP3, three test holes (HP3A, B, igus ad
petween tank 14 and HPF3. Water collected from these ed
no activity. Six additional wells (3-1 th noI-5 0 ig-
ure 11) installed at approximately 2-foct intervales on a circumfersnce

2 feet from well HP3 contained no unusual amounts of radiosctivity,
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The scil shrinkage systen underiying tanks 12,
csampled to determine 1If downward movemant ofF
occurred. Anaiyses of water collected Trom
indicated that ground water in the soil shri
teminated toc levels approaching 1 x 10°% e/ml.

Twelve monitoring wells (HPM wells, figure 1Z) wer
perimeter of the czoncrete working pad (Upper Taa:
average nonvolatile bpeta conﬁen*rablon in these well
ceeded 70 x 1075 ¢/ml.

Whiles the nonvolatile teta activity in wwo'pre-suisiing wells (T4
and 4, figure 12), reached maximum weekly aver 00 x 107
and LSOO x 1G-13 C/W* respectively, neglible
dicactivity were cbserved in water collecied -
existing test well situated in the center cf
The radicactivitiy measured in semiweexly H-Ares dri
ples remained at essentimlly the same level (1% x 107*° /=, aver-
age) as was cbserved in past years.

Pulse height analyses of ground water samples colilected from well
HP3 and the soil shrinkage system revealed =z (C3-137 tc (Cs-134 razi
of approxlizately 2 toe 1. Calculation of the C=-327 and Cs-134 pro-
ductiocn rates in reacior (Cs-134 is produceé Trom Ce-iZZ, & Zissicn
product, by neutron capture) indicats ratic of Cs-137 =o {s-134
in waste itanks 13 and 14 of greater than 20 to 1, The waszies which
were in tank 13 snould have a Cs-137 o Cs-134 raitic approathing

9 0 1 (assuming & decay time of 1 vear).

In order to minimize the outvard movement
Authorization was prepared to coatinucus
system Irom the center of the systen (r1

of depression in the water table in the vicinizy Draw-
down of the water table will be Limited to th= leveil of <he scil
shrinkage system. Since discharge of the water Trzam i Iosl

age system directly <o the seepage vasln system could

waste releases up tc 20 ﬂur1es/houbn (ths limit for se

discharges under DPSTS RH-W-221.03), the pump discharg

passed through closed drums of nonerpanded vermicullze

ion exchange media). The treated wazer will zhan be iis:
the seepage basins.

Biclogical Specimens

TERRESTRILAL

cats at R Area in early 1$80, the tarrestrial animal monitoring
program was =xpanded tc determine the 2xtent of radicactivity upzaxe

Following the detection. of high radioactiviiy levels in domestic
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by wildlife within a half-mile radius of the R-Area seepage basins,

. The data colilectead ithroughout 1330 are shown in the Tollowing table.
13 57 > . ] -

Radiocesium (Cs™3%,%%7) and radiostrontium (Sr®%:99 and ¥-90) were

R N
the predominent isctopes found in the ixlesh and bones, respectively.
Y Redicactivity in Animals Collected Near R-Area Seepage Basins
. . N I | bl -12
D2 Nonvolatile Beta, 1 x 10 c/g
No., of Bone Flesh
Species Samples Max Avg Max Aveg
Domestic Cat 5 30,000 14,000 2C,00C 4800
Mice z 11,000 5,800 3,400 3100
Racoon g 1,300 210 10 8
Fox 12 1,200 130 65 10
Opossum 1 - 130 - 3
Rat 2 110 75 40 35
Rabbit 11 100 40 20 7
Bobeat 2 25 20 i5 10
Dog 3 30 15 5 5
HE
Nonvolatile beta concentrations found in terrestrial animals col-
& lected at randem from the Plant site are shown in the follcwing
table. :
E Radicactivitiy in Animals Collected at Random Ifrom the Pilant Site
Nonvolatile Beta, I X 10718 :/g
: No. of Bone Lesh
Specizg Samples Max Avg, Max  Avg
Domestic Cat 3 45 - 30 4 3
Beaver 1 - 30 - 2
. Rebbit iQ 40 20 15 5
Ra.ccon 3 25 20 15 10
Fox 1 - 20 - 3
: Bobeat 2 15 10 * 4 3
? Deer 2 15 10 4 3
: ‘.
v
: AQUATIC
; A total of 889 aquatic samples, including 6C1 fish, 280 aigge samples
-2 and 3 clams were coilected frcom the reactcr efluents and the Savan-
nah River. The algae and rish collected frcm the reactor =2iIlueanis
were radicanalyzed to deiermine ine maximwn uptaxe ¢ Flant contrib-
LY uted radicaciivity by aguatic specimens. Bavannah River aigae and
L. fish were routinely ccllected toc determine concentirations of radlo-
: activity contained in aquatic specimens accessible to the publie,
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REACTOR EFFLU Sr-¥°%) -ams the prizary
peta emiitar tad from all four reazicr
arfrluents., cesium (Cg-134, Cs-137) wers
the main cnzg and Tlashy tlssues.
In Par Fo efflusn<), radiccesiux
was the Tlesn. In Steel Creek
(L, P, = usnt lozine was the predouminant isc-
tope. In fisn COL;ECEEQ rom Four Mile Creek (C-Arez efriuenti),
trace concentrations of radiczine were pressnt in the ovones and
fleshy tisgues. o significant concentraiticns of radiocesium were
found in Four Mile Crasy fisnk.

-

The nonveliatile beta concentratior

in he bones and flesh of
Steel Creey and lLower Three Run :1$h

re 1iy ©

i

hoth ¢
decrsased, The concentrations
in Par Pond fish the =am

period, as shcown in uhe ollow1ng table

Nonvoliatile Beta in Effluent Fish,
1 % 10712 o/e

Bones Flesh
Ne. of Prey Prev
Location Samples Max  Avg Avg Max Avg Avg
Upper Three Runs (Control) ' 7 25 10 15 5 4 4
Steel Creek and Pen Eranch 40 665 115 415 4 15 70
Par Pond 222 450 155 130 13C 30 35
Lower Three Runs
1 Mile Below Dam 63 395 115 175 eC 25 70
6 Miles Below Dam 49 240 5 235 35 2% 40
14 Miles Below Dam 46 135 50 8% 0 20 35
Four Mlle Creek 3 15 15 15 S 4 4
The nenvelatile beta concenirations in reactor eflivent algae, col-
lzcted at Road A, also decreassed with thne sxception of algae in
Lower Three Runs. The nonvelatile beta concentraticons in siTiuent
algae were higher by a factor of 107 than those found in =rfluent
water, The average concentraticns found in week.y samples are shown

in the following taovle.

Nonvolatlle eta 1“ Zffluent Algae,
1% 107 c/g-

BEffluent Max Avg, Prev Avg
Upper Threz Ruas {Contrcl) 75 35 <
Four Milas Creszk 2iG0 T20 1530
Pea Branch . £80C 1Z33 123G
Steel Cre=k 2000 15C0 3200 .
Lower Three Runs 313 211G 55

om oa gquantitative goamma pulse height anaiysis of an
T2d [rom Pen Branch in t SA0 e
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Gamma Activity in Pen Branch Algse,

=12
0 /

Isctope 1 x 1
petel 144 o

Rulge
cg 18T
Zr-ipo°

Zn"s =
K4O

SAVANNAH RIVER. Tne uptake of radiocacti
th=2 mouth of sach react
at Stcxes BLurs, was ge
of nonvolatile beta in
in the rCleshy tissues (

45.C

y oy Savannah River fish,
rfZuent, at the Highway
nerally confined to iow level.
the benes witn no significant
see the following table).

llcnvoiatile Zeta in Savannah River Pish,
Dxolptte =/g
Ne. of Bone F_azh

Samplas Max  Avg Priv 2w Avg  Prev Avg
Azzre Unrars Thres Durs {_Ccr‘.:.r: ) it B - _é" iz S %
Jprer inrgze funs L2 3L L3 =2 z 2 3
Four Mile Jraex i3 3G 20 2z . + <
=0 Branch 7 i3 2l i3 ic 3 S
lgsgr Three Pins 18 35 Ls 20 s +
LHighway IO 17 20 17 13 100 4 5
28 =0 1z i3 7T 4 4

Several fish ccllected near the mouth
contained low level concentraticns of
the bones and fleshy tissues (see the

Gamma Activity
Fish Collected

f Steel Creek in November
radiozinc and radiccesium in
cllowing takle),

Hy O

in Savannah River
Hear Stesl Creek,

1 x lO‘l2 c/g

Bone

Cs=-_137 Zn-o

[4F]
3
47
[
o
[41]
n

Catrish 2.3 10
Eel * 7.
Zass * *
Brogm * *

1O N
T (o @

.
-

* Concentrations below ths sen-
sitivity of the procedure.
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The n Jount in Savannah River algae
collec or elfluent were generally
high oravisus period. Radioactiv-
ity 2r2ctable in river algae as
far 2s telow the Plant site. The
nonvcolatil ed in river algae are shown
in G

Monveoliatile Beta in River Algae,

1% 10-*% ofg
River Location Max Avg  Prev Avg.

Acove Upper Tarse Ruans (Control) 30 25 35
Upper Three Runs 35 25 30
Four Mile Creek 240 g3 45
Steel Cresk and Pen Branch 2400 250 85
Iower Three Runs 320 140 70
Highway 201 285 105 80
Stokes Bluff 70 2e 85
Clams were collected in September “rom ithe Savannah River above ihe

Plant site and below

reactor e

ffluent., Gamma puise

height anaiysis data indicate that the muscle tissue cf clams col-
‘=cted bveicw the mouths of Ste$l Creek and Lower Three Runs con-
taines <race amounis of ButCRrt08) Us.137 and Zn-85 {sec the follow-
ing table).
Gamma Activity in Clam Muscle Tissue,
- -12 /
L X 10 ¢/ g
Isoteopes Steel Creeck lower Thrs=ez Runs
103, 10e - - - ..
Rut0Ss20¢ 0.39 + 0.57 1.64 * G.57
1 - iy
Csto7 0.23 # 0.13 0.30 % C.13
Zn®% 0.56 £ 0.14 1.01 # 0.14

No gamma emitters

presented in the fcllowing table.

were detected in the tissue or shell of clans
ccllec<ed zbove the Plant site or below the mouth ¢of Four Mile Creek,
The nonvolatile beta concentraticns found in the

peta smitter in the clam shells.

se specimens are

Radiestrontium was the primary

Nonvolatile Beta in
Savannah Rivgr Clams,
1.x 10°* ¢/g
Iccazion Shell Flesh
Avove Upner Thres Bune 5.4 1.9
Below Four Mile Creek 7.3 1.0
Below Steel Creek and Pen Branch . 15.0 1.0
Below Iower Thrse Runs 25,0 2.1
1f‘
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Automated Counting Room

Automation of the alpha and beta counters used for the evaluation
of environmental samples was completed in August. In the new system,
which consists of two alpha scintillation counters and two beta
counters, gas ilow counters replaced the end-window GM Tuce counvers.
These four counters adequately handle the ‘counting room load which
formerly required twenty beta counters (GM tube) and ten alpha
seintillation counters. The automated system prevides improved
accuracy and sensitivity and also facilitates calculations and sum-
maries of regional survey data. Results ars machine-punched into
tape which is later processed by the Dala Prccessing Sectiopn and
returned to the Regional Survey group in tabular and correlated
form.

The gas-flow proportional counters are calibrated with Ra. D&E stand-
ards and are specifically calibrated for icdine-131, radlostron-
tium, and cesium-137. The counting efficiencies of these new
counters as compared with the previcus beta counters (GM tube) are
shown in the following %table.

Beta Counting Efficiencies, Percent

GM Tube Gas-Flow Proporiicnal Counters

Counters No. 3 Lo. &
Ra D&E 13 29 33
ik 10 27.8 £9.4
Radiostrontiun 12.6 29 32,3
CcgtsT 10.58 27 .4 29.3
Avg Background, .
count/10 minutes 250 % 25 152 + 22 188 = 25

The alpha scintillation counters have essentially the same counting
efficiency (40%) as those previcusly used.

Geology

L Area

At the request o the Reactor Department, the geology of an area
south of L Arsa was investigated tc determine its suitability as
a site for disposal ¢of chemical and cily wasze. In addizion, the
proposed basin will receive waste from ths 100 Areag' decontamina-
tion facility, Building 714-G. Thirty-nine test ncies were ovorel
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Building 443-G

An investigation o the geologlc feasivility of sclid high level
waste dispesal in the area east ¢f Bullding 542-G was undertaken
prior toc extending the burial ground in this direciion {a previous
survey ravea-ed tne west section unsuitaplie rfor disposal cf this
waste) Foriy-five exploratory holes were bored in the area ex-
tending from the ralircad irack to Plant Highway & Forty of these
were on & grid 1000 feet long by =00 feet wide located befveen an
0ld county road and the rai_road track., The five remaining holes

ware drilled in the area south of uh“ county rcad (between the
county road and Piant HLanway L} Based on the Tindings of this
investigation, the area sizuated adjiacent t¢ the railrcad irack and
extending 1000 fest east cof the Durial ground was reccmnanded For
nigh level solid waste disposal. The area parazlleling the high
lavel area and aajacent to Plant Highway & was recomaended Jor

low l2vel use pending more extensive investigation.

Special Biological Studies

Uptake and Retention of Cs~137 by Algae . .

-

The cesium uptake and reteantion patterns of the blus.graen algas
Microcoleus vagilnatus, wers siudied in ths laborazory during iini
pericd. Studies were carried cut under ceondizicons of both no-flow
(batch tests) and continuous flow (15 ml/ar) of cesium spiked cule
ture media, In the cesiwn uptzke tests, algel incculums were cul-
tured in media that contained 100 d/m, 200 &/m and 400 d/m of
Cs-137 per ml, respectively, for 21 days. In the retention tests,
algal inoculums were subcuitured in cesium Treec media after 7 days
exposure in cesium spiked media.

The uptake of Cs-137 by Microcoleus growm in a coniinucus flow cof
spiked media was prepertional to the conesntra 37 1
culture media., The maximum Cs-137 conceat
in media ceontaining 100 l/m, 200 4/m, and
were 16 x 10% d/m, 10 % 10% G/m, and 74 x
respectively.

The uptake of Cs-137 by algae grown in baich cultures was nci pro-
portional to Cs-137 ccncentration in the media. The maximum Cs-12
concentrations were 18 x 20% &/m, 133 X 10* d/m, aud 138 X 10% d/m,
per gram of algas. Maximum uptake of Cs5-137 geherally occcurrs
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grown in boih batch
atenticn studies
alga= grorn undar
n ing ir cesium free
arate (8)%4 rate, gas grown in a con-
tinuous Tlow of media concenirazed and released Cs-137 at a faster
rate than algae grown in datch cuizures, The initial loss of {s-1Z7

g
in the retention :23ts was & funcetion o osmosis to achieve =sguiiib-
rium between the czsium content In T algae and media. The con-
tinued decrease of cesium activity per gram of algaes was a function
of biological diluzion.

Radioactivity in Savannah River Swamp Fish

Numercus small fish including catfish, bream, bass and pike were
collected Trom standing water in pleois 2 threugh 8 (see Tigure 13)
and were composited by ilccaticn for radioanalysis. The data in
the following table show :hab ni ant ccncentrations of 4n-g5
were found in the bones and £l

Creek (plots 2 and 8), Pen Bran
5 and 6).

h coclillected near Four Hile
7) and Steel Creek (plots

Plot
Humber
2
3
4
=
3 Borns 29.5 19.% *+ o+ o+ "% 101.0 aC.z
Fiech * * * ¥ 3,0 3,3 13,3 1Z.8
Whole 2.5 7.1 2.8 7.2 3.2 3.1 27,7 22.2
7 Bone 2.5 104 * * * ¥ 13,4 1101
Flesh * * * * 1,5 2.7 2.2
3 Rone id.z Ls.Z * * * * 231 12,0
Flesn * * * ¥ 1,3 1.% 1. 0.7
i Whol .3 4.8 1.3 L3 €.8 9.l
* less a6 Liszed Lelow
.. . . . . . - =Y
Type Dinimanm Senslvivioy, 1N U7 ez

Sample Avg Wi, g Sr-89, Sr-¥’® Fu-108 Cs-1I7 Zn-a5

Bone 3.2 5.o%* 35.8 5.2 £,3
Flesh 24.3 0.2 4.3 G.7 0.8
Whnole 25,7 S.g*x 3.4 0.5 0.1

| ** Based on l-gram samplss.
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FIGURE 13.

RIVER SWAMP SBB-VEY LOCATIONS
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The Zn-5%

generally in th @ range as fish colliacted from

of the Flant ; .  hgwever, the Zn-935

bones of Tish 2oilectad from Stesl Creex (i

higher than those Zcund in elfluwnt fisn to

centrations of redicstrentiun (Sr-33, Sr-Y°

of all swanp Tish 3 those collscied fvom $

Pen Branch zwamp (pi 1. o significant entrations a
strontiuwn wers found in the fleshy vissues of any fish collected Trem
the swamp. Low level concenirations of (s-137 wers generally found
in the Tieshy tissues of swamp Zish. Wnere whole is! anai]
irace ccncenirations of Ru-133 were alsc foun d

ence of Ru-105 in the viscera or suomach conze 0

The data also show that zhe concentraticns of o

T
lower near the rivar {picts 2, 2, 4 and

ected rrom the Plant side of the swamp

x‘..v<tx<xxwf1xvrtxr(v<¥(vvix1x%>*\&
,,<.\A..<(«-\-\-A\\«(
' . A A v A X

XK!ﬂAKKVXIZI_“'
XX R AWK A XA N




