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SUMMARY OF I-12% MEASUREMENTS IN GROUND AND SURFACE WATERS

INTRODUCTIBN AND SUMMARY

The iodine-129 content of groundwater snd surface water at
on—plant and off-plant locations (Figure 1) has been determinesd
at irvegular intervals since 1970 using neutron activation
analysis. [-129 was detected in groundwater near the Burial
Ground and near the seepsage basins of the Separations Areas.

fFor reference, 1-12%9 concentrations in the groundwater can be
compared to the EFA drinking water standard. At a few locatians
the concentrations exceeded hoth the existing and pending EPA
drinking water standard. In surface water, Four Mile Creek was
the only SRP stream found to transport significant 1-12%9 to the
Savsnrnash River. Dilution by C-Resctor discharge and the Sawvsrninah
River reduced the off-plant [-12%9 concentrations in river wastar
to less than 14 of the existing EPA drinking water standard and
less than 0.01% of the pending EPA drinking water stacodard.
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Wlater in the vicinity of known sources of [-18%9 has been sampled
as follows:

) Burial Ground HWells

o Separations Areas
- F-Area effluent feeding Ffour Mile Creek
~ seepage basins
- wells between seepage basins and ocutcrop springs
- putcrop springs feoding Four Mile Creek

o  SRP Streams Feeding Savannah River
- Four HMile Creek
- other streams

o] Savanmnah River

Rezults of [-129 measurements for each of the above categories
are summarized in this memo. Observed concentrations of 1129
in the groundwater of the SRP site primarily reflect mobile forms
of i1cdine buried in the Burial Ground and discharged to the
sEepage basins in the Separstions Areas. Groundwater
concentrations at some locatiors significantly exceed the
existing EPA drinking water standard. Some even exceed the less
restrictive revised EPA standard which is pending final approval.

The groundwater in which 1-12% has been detected becomes surface
water st Four Mile Lreek. Further dilution by mixing with the
discharge from C-Reactor and with the Savammnah River results in
off-plant river water concentrations that are less than 1% of the
exigting EPA drinking water standard and lecss than 0.01% of the
pending EPA stanmdard. The pending EPA drinking water standard is
1CO =0 L. It will replace the ewisting EPA standard of 1 pCi/L.
The pending standard is bssed on ICRP 30 dose methodology which
DOE has directed to be used at i1ts facilities.

Im this summary, concentrationg of I-129 are tabulated tegether
with the statistical one standard deviation uncertainties in the
messurements. {For some historical results no statistical
urcertsinty was found.) Corresponding steble 1ocdine measurement
results are available but were not requested in the reference
letter. Stable i1odine values are 1mportant in calculating the
radiation dose due to I-129. '

The only active sampling progream for I-129 in ground or surface
viater is the qquarterly sampling of Savannah River water upstream

cnd downstream of SRE. This progiam was reactivated in 1786
after five yrocars of dormancy. Ffaalysis of samples collected
since 1986 1s still 1n progress. Sampling of water at the two

watsr treatment plants near Savannah 1s plannned for this fiscal
YEAIT .
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DISCUSSION
Burial Ground Wells

Analyses of certain well waters 1n the Burial Bround System
(Figure 2) were provided te 5.B. Oblath as part eof a
camprehencsive cstudy of the Hurial Ground in the mid-1980c.

The results were published by Oblath as DPST-B6-278. This study
found that [-129 leached from the Buvial Ground is mobille.

The maximum concentration observed was 12 pCi/l 1n August 1%983.

leo carlier ameazurements of this particular well water vevealed
lower concentrations. Based on this limited ssampling, 1-129
concentrations appeared to be 1ncreasing with time. Reculte

evtracted from DPST-84&-278 are presented in _Table 1.

In 1979 and 1980 water from two wells at the southwest corner of
the Burial Ground (Figure Z2) was analyzed. Results are presented

in Table I. Ewven though the location of the wells i1s near the
tritium plume Trom the Burial Ground, the observed I~18%
caoncentrations are low. This is presumsbly due to the weils not

peing deep enough to intercept the plume.

Separations Areas
F-Area Effluent Feeding Four Mile Creek

The effluent stream from F-Area that feeds Four Mile Creek was
studied in 1979 and 1%80. Results are presented in Table I11.
Lormcesntretions were 0.06 plCi/L or less. At thise levsl, the ’
effliuznt stream is not a significant source of 1-129.

Seepage Basins

Monthly grab samples of water 1n F besin 3 and in H basin 4 were
collected in 1977 and 1978. Each of these basins 1s the terminal
basin in a s=ries of progressivsly larger beasirvs (Figures 3 and 4).
Concentraticns, which ranged from 19 to 300 pCi/L, are presented

in Tehie 111. Gererally, the H basin concentrations were lower
than thasze in F basin by a factor of about 5. Within each basing,
congcentration variations are attributed to rainfall and to

varving opersticnasl conditionz in Separations.

lislls Betwssn Seepsce Basine end Uutcrop Springs
o August 1577 five H-Area wells were sampled st a depth of 35

1
feet, ard four F-Ares wells were sampled at depths from 43 to &0
get (Figurse 3 and 4). Pesulte for 1-129 are presented in
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Table IV. Concentrations ranged frem 0.1 pCi/L to 300 pCi/lL and
carrelated with tritium concentratiaons. This indicsted that a
mobille aguenus, farm of 1odine waz present.

In 1780 water from one H-Avreas well (designated BG-10) inzide the
fence at H basin 4 was analyzed. tThe value of &3 pli/L wss the
greatesl concentration observed in H basin wells.

Outcrop Springs Feeding Four Mile Creek

A grab sample of one of the groundwater outcrop springs in the
vicinity of F-Areca seepage basins wss ¢ollected on a one-time
basis 1n August 1977. The 1-12%9 concentration of 2%94 = & pCi/L
is comzistent with the maximum concentrations observed in basin
water and well water.

SRP Streams Feeding the Savannah River
Four Mile Creek

Grab samples of creek water have been intermittently sampled
since 1973. In Table V, results sre presented by location
upstream and downstream of the groundwater outcrops from F-Area
scepage basins. Upstream concentrations of 1 pCi/sL or l=»ss were
measured at various locations between Road 4 and the F-Aresa
ocutcrops. At these locations, the anly likely significant source
af I-129 i1s the ogutcrop springs from H-Area seepage basins.

Further downstream, below the outcrops from F-Area,
concentrations ranged from 33 to 2 pCi/L. The greatest
zconcentration was detected at Rosd A7. Here the stream has not
vet been diluted with the discharge water from C-Reactor. The
lower concentrations observed at Highway 125 compared to Road A7
reflect the dilution by C-Reactor discharge.

Other Streams

Grab samples from streams (other than Four Mile Creek) feeding
the Savannah River were collected in August 1977 and June 1978 at

the Highway 123 Ccraossing (Figure 1). Results are presented in
Table VI. These concentrations did not exceed 0.002 plisi.
Thus, the major stream for transport of I-129 to the Savannah
River i Four Mile Creelk. The 1I-12%9 content of any plant stream

1s strongly diluted by the Savanmah River.
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Savannah River

Urabh samples at upriver and dowmmrlver locetilons have hboen
intermittently collected since 1%970. Recsults are shown 1n
Figures S5 and 6. The typical concentration st Shell Bluff,

S miles upriver of the plant boundary, was less than the wvsual
detection limit of 0.0003 pCis/L. At Highway 301 Bridge, about
20 miles downriver, the typical concentration was a factor of
10 grester, namely 0.003 pCi/L.

Afnocmalous results at Shetl Bluff occurred in manthly samples from
May through September 1978. During tinis time I-129 concentrsations
at Shell Blu¥f were greater than 0.00! pCi L. Furthermore, 1in May
and June the concentraticn at Shell Bluff was essentislly egual to
the concentration at Highwsy 301 Bridge. '

the typical downriver [-129 concentiation of 0.003 plirt
represents 0.3%4 of the existing EPA drinking water standard

{1 pCi/L) ang 0.003% of the pending EPA stendard (100 SCisL).
There are two downriver water treatment plants which process
Savarnaeh River water, namesly, the Beaufort-Jasper Water Treatment
Plant and the Port Wentworth Water Treatment Plant.

Concentrations at these plants have not yet been detesrmined
(scheduled for this fiscal year}), but they are estimated to be
l2es than or egqual to the river concentrations at Highwey 301
Bridge.



Table

Well

FResults extracted from DRPST-84-278

I-13

BGLC—43C

BRC-20L

BG-109

FDAES

FPDOS

PDA5

Dtheir

BG-37
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1. 1-129 Concentrations in Burial Ground Well Water

Appraoximate
Depth (ft)

13
I
i
M

1983
1983
1983
1783
Aug 83
Dec "82

Apr 82

ctudies

45 1979

47 1980

0.0053
*.0008

Q.0074
+.0008



Table II.

i
10
in
L]
Lt
™
Q
13

F EfTf 30

EfF 14

Eff 16

FoEFT

[-129 Concentrations

3

10

‘et
m

1980

1980

1580

1979

38007 from Road E

FEff

1979

28007 fraom Road E

F EFF

1979

18007 from Rozd E

F EfT

1972

100’ from Road &

LPST-87-820

in F-Area Effluent Stream

0.016
*.002

0.0084
+.0005

0.0066
*.0005

0.0038
*.0003

0.003°9
*.0003



DPST-87-820

Table III. I-129 Concentrations in Separations Seepage Basins

1-12%9 Concentration (pCi/L)

Date F basin 3 H basin 4
8-77 140 + 4 74 + 3
12-77 152 + 6 71 + 4
1-78 S4 + 3 50 + 4
3-78 198 + & 44 + 2
4-78 143 + 5 18 + 2
5-78 228 +10 35 + 2
&-78 188 + G 54 + 3 -
7-783 153 + 8 24 + 2
g-78 208 +10 62 + 4
2-78 100 +13 B3 +11
10-78 77 + 3 15 + 1
11-78 143 + 7 28 + 1
12-78 299 +10 39 + 2



Table 1IV.

182
]
=]
|

1977 Sampling
H-Area

H—13
H—14
H-1S
H~18
H-1%9

Tl
|
1.
35
]
1]

F-15
F-1&
F—17
F—25
1980 Sampling

H-Aresa

BG-1D

I-129 Concentrations

W L)L
Uy LR Loy on

33
60
435
33

20

NPET .27 Q20

in Well Water Near Seepage Basins

G.4
i6
0.083
0.14
0.61

0.21
297

C.091

0.87

63

1+

.13
ac
0.021

0.75



Table V. I1-129 Concentrations in fFour Mile Creek

tlpstream of Uutcrops fraom

Between Road 4 and
F basin outcrops

Date 5}

il
fae
I~
ir-

F-Area Seepage Basing

1980 1.0&8
.22
1980 0.446
.05
1580 1.01
.11
1980 1.19
.19
1980 0.8B6&
*+ .26
1979 0.95
.02
1979 0.44
+.01
1979 O.146
+_005
1977 Q.17

Downstream of Outcrop from F-Area Seepage Basins

Road A7

Road A7

Hwy 1295

Huy 1295

8/77 1.7
&/73 33.3
4.5
&/78 0.091
+.008
8rs77 0.043
+.002

10
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Table VI. 1-129 Concentrations in SRP Streams
(Other than Four Mile Creek)

[1-129 Concentration (pCi/L)

Stream Lvossing at Hey 125 . August 25, 1977 June 23, 1978
Upper Three Runs 0.0011 0.0023
+.0003 +.0003
Filesm Hy oo b SO 0004 <O .0008
Stesl Liecok O0.0013 O.BGID
' +.0002 FLO0L0S
Lower Threg Runs <0.0005 0.C008
+_0002

11
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Figure 1. On-Plant and O0ff-Plant Sampling Locations.
{Indicated by circled areas)
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Figure 2. Location of Burial Ground Wells.
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Figqure 3. Location of H-Area Seepage Basins and Wells.
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Figure 4. Location of F-Area Seepage Basins and Wells.
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Figure 3. [-129 Concentrations
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in Savannah River at Shell Bluff.
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Figure &6 1-129 Concentrat‘ions in Savannah River at Highway 301 Bridge.
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