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SUMMARY OF I-129 MEASUREMENTS IN GROUND AND SURFACE WATERS 

INTRODUCTION AND SUMMARY 

The iodine-129 content of groundwater and surface water at 
on-plant and off-plant locations (Figure 1) has been determined 
at irregular intervals since 1970 using neutron activation 
analysis. I-129 was detected in groundwater near the Burial 
Ground and near the seepage basins of the Separations Areas. 
For reference, I-129 concentrations in the groundwater can be 
compared to the EPA drinking water standard. At a few locations 
the concentrations exceeded both the existing and pending EPA 
drinking water standard. In surface water, Four Mile Creek was 
the only SRP stream found to transport significant I-129 to the 
Savannah River. Dilution by C-Reac~or di~charge and the Savannah 
River reduced the off-plant I-129 concentratiorlS in river w~ter 
to less than 1% of the existing EPA d1·inl~ing water sta1,dard and 
less than 0.01% of the pending EPA drinking water standard. 
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Water in the vicinity of known sources of 1-129 has been sampled 
as follol-vs: 

o Burial Ground Wells 

a Separations Areas 
F-Area effluent feeding Four Mile [J-ee~ 

seepage basins 
wells between seepage basins and outcrop springs 
outcrop springs feeding Four Mile Creek 

o SRP Streams Feeding Savan1,ah River 
Four 1'1i 1 e CrEek 
othe1- streams 

o Savannah River 

Results of I-129 measurements for each of the above categories 
are summarized in thi~ memo. Observed concentrations of I-129 
in the gToundwater of the SRP site primarily reflect mobile forms 
of iodine buried in the Burial Ground and discharged to the 
seepage basins in the Separations Areas. Groundwater 
concentrations at some locatio~s 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 1-129 has been detected becomes surface 
water at Four 11ile Creek. Further dilution by mixirig with the 
discharge from C-Reactor and with the Savannah River results in 
off-plant river water concentrations that are less than lX of the 
exi£ting EPA drinking water £tandard and ]e££ than 0.01% of the 
nending EPA standard. The pending EPA drinking water standard is 
100 ~[ilL. It will rEplace t~e e}:isting EPA standard of 1 pCi/l .. 
The pending standard is based on ICRP 30 dose ~ethodology which 
DOE has directed to be used at its facilities. 

In this summary~ concentrations of I-129 are tabulated together 
with the statistical one standard deviation uncertainties in the 
measurements. <For some historical results no statistical 
unc~rtainty was found.) Corr~~ponding st~ble iodine measurement 
result.:; art~ available but were not requested in the reference 
letter. Stable iodine values are important in calculating the 
radiation dose due to I-129. 

The 011ly active sampling prog1-am for I-129 in ground or surface 
water is the quarterly sampling of Savannah River water upstream 
6nd do~Jn~tream Gf SRP. This p1·ogram was reactivated in 1986 
after five years of dormancy. Anal~·sis of samples collected 
since 1986 is still in p1·og1·ess. Sampling e:f ~vate1- at tt-1e two 
~Jater treatment plants near Savannah is plannned for this fiscal 
\'Ear . 
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DISCUSSION 

Burial Ground Wells 

Analyses of certain &~ell waters in the _Byrial Ground System 
!Figure 21 were provided to S.B. Oblath as part of a 
compt-ehensive study of the Burial Ground in the mid-1980s. 
The results ~ere published by Oblath as DPST-86-278. This study 
fGLJnd that I-129 leached from the Burial Ground is n1obile. 
The maximum concentration observed was 12 pCi/L in August 1983. 
ft~o Earlie•- ~2asurements of this p~rticula1- well t~ater revGaled 
lower concentrations. Based on this limited sampling, 1-129 
concentJ-ations appeared to be increasi1~9 with time. Results 
extracted from DPST-86-278 are presented in __ Table 1. 

In 1979 and 1980 water from two wells at the southwest corner of 
tt1e Burial Ground <Figure 2> was analyzed. Results are presented 
in Table I. Even though the location of the wells is near the 
tritium plume from the Burial Ground, the observed I-129 
conceJltrations are low. This is presumably dLJe to the wells not 
being deep enough to intercept the plume. 

Separations Areas 

F-Area Effluent Fe2ding Four Mile Creek 

·rhe effluent stream from F-Area that feeds Four Mile Creek was 
studied in 1979 and 1980. Results are presented in Table II. 
LoncE•ltl-atlCt~s were 0.06 pCi/L or less. At this level, the 
effluent stream is not a si~nificant source of I-129. 

Seepage Basins 

Monthly g~ab samples of water in F basin 3 and in H basin 4 were 
collected in 1977 and 1978. Each of these basins is the terminal 
basi11 in a se•-ies of progressively larger basi;-s (Figures 3 and 4> 
roncentraticns, which ranged from 15 to 300 pCi/L, a~e presented 
in Table III. Generally, the H basin concentrations were lower 
thar1 those in F basin by a factor of about 5. Within each basin, 
conc~ntration variations are attributed to rainfall and to 
var~·ing oper6tional conditions in Separations. 

L~ells BEt•~een Seepage Basins and 

J,, A<..tgust 
feEt, c..i-,d 

JC77 five H-Area wells 

fe~t (Fiaur~s 

F-Area wells were 
3 and 4>. Results 
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Uutc·,-op Sp1- i ngs 

•·~e~e sampled at a depth of 35 
sampled at depths from 45 to 60 
for I -129 are p~-esentFd in 
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Table 1\/. Concentrations ranged from 0.1 pCi/L to 300 pC1/L and 
correlated with tritium concentratiol,S. This indicated that a 
1<'C'bi le ""-q•_!C.OtJ~. form of iodine t.-Ja~ p!-esent. 

In 1980 water from one H-Area well 
fence at I~ b~sin 4 was analyzed. 

<designated BG·---10> ],;:Jde the 
The value of 63 pCi /L v-1dS the 

g,-eatest concentration obsel-ved in H basin hzells. 

DL1tcrop Springs Feeding Four Mile Creek 

A g1-ab sample of one of the groundwater outcrop springs 1n the 
vicinity ofF-Area seepage bbsins was collected on a one-tirne 
basis in August 1977. The I-129 concentration of 294 ~ 6 pCi/L 
1s ccGsistent with the mb):imum concentratiOllS obs~rved in basin 
water a1,d well water. 

SRP Streams Feeding the Savannah River 

Four f"1i le Creek 

Grab samples of creek water have been intermittently sampled 
since 1973. In Table V, results ore presented by locatlon 
upstream and downstream of the g1-oundwater outcrops from F-Area 
seepage basins. Upstream concentrations of 1 pCi/L or ]?ss were 
measured at various locations between Road 4 and the F-Area 
outcrops. At these locations, the only likely significant source 
of I-129 is the outcrop springs from H-Area seepage basins. 

Further downstream, below the outcrops from F-Area, 
concentrations ranged from 33 to 2 pCi/L. The greatest 
~oncentrat1o•, was detected at Road A7. Here the stream has not 
yet been diluted with the discharge water from C-Reactor. The 
lower concentrations observed at Highway 125 compared to Road 87 
reflect the dilution by [-Reactor discharge. 

Other Streams 

Grab samples from streams (other than Four Mile Creek) feeding 
tl-.e Savannah River were collected in August 1977 and June 1978 at 
the High~ay 125 crossing <Figure 1>. Results are presented in 
Table VI. These concentrations did not e~ceed 0.002 pCi/L. 
Thus, the nlajor stream for transport of I-129 to the Savannah 
River is Four Mile Creek. The I-129 content of any plant stream 
is strongly diluted by the Savannah River. 
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Savannah River 

G!~Ob sc.mples at upl-1·/t:::-:- c:,nd dowi<l-i\,-E-1- locations ha-.-2 bE·~·,-, 

intermittently collected since 1970. Results are shown in 
Figures 5 a1~d 6. The typical concentration at Shell Bluff. 
5 miles upl-)ver of the p?ant boundary, was less tha,-~ the L"sual 

detection limit of 0.0003 pCi/L. At Highway 301 Bridge, about 
20 miles downriver, the typical concentration was a factor of 
10 Ql-eater, namely 0.003 pCi/L. 

Anomalous results at Shell Bluff occurred in monthly sart;ples from 
May through September 1978. During tilis time I-129 concentratiOTlS 
..-tt Shell Bluff t~Jere greater than 0.001 pCi/L. Furtherm.::•re, in !'lav 

and June the concentration at Shell Bluff was essentially eqlJal to 
tlie CC"!r1CE-ntration at Hight,,J.;y 301 Bridge. 

!he typical downriver I-129 concentratjon of 0.0(>3 p~i/l_ 

represents 0.3X of the existing EPA drinking water standard 
(J pCi/LI and 0.003X of the pending EPA standard CIOO ~Ci/LI 
There are tl...JO downriver water treatment plants which process 
Savannah River water, namely, the Beaufort-Jasper Water Treatn1ent 
Plant and the Port Wentworth Water Treatment Plant. 
Concentrations at these plants have not yet been determined 
(scheduled for this fiscal year), but they are estimated to be 
less than 01- equal to the river concentrations at Highway 301 
Bridge. 
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Table I. I-129 Concentrations in Burial Ground ~ell Water 

Appro>< i m21 te 

Q,Q!t:! !_ft_)_ Date 

Results extracted from DPST-86-278 

I-13 1983 0.006 

BGC-3C 1983 0.92 

BGC-2L 1983 0.033 

BG-109 1983 0.01 

PDQS Aug '83 12 

PDDS Dec '82 1 . 5 

PDQS Ap,- '82 0.25 

LJthei- studies 

BG-57 45 1979 0.0053 
±.0008 

fiG-56 ,, 7 1980 0.0074 
±.0008 
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Table II. l-129 Concentrations in F-Area Effluent Stream 

'=Q~~-~ ~g~ Q~ ~-§' Ci/L ~"---~~ 

F Eff 30 1980 0.062 
:!:.008 

Eff 14 1980 0.02'< 
:!:.005 

Eff 16 1980 0.016 
:!:.002 

F Eff 1979 0.0086 
3BOO' fl-om Road E :!:.0005 

F Eff 1979 0.0066 
2800' fl-am Road E :!:.0005 

F Eff 1979 0.0038 
1800' from Road E :!:.0003 

t-' Eff 1979 0.0039 
100' from Road E :!:.0003 
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Table III. I-129 Concentrations in Separations Seepage Basins 

l-129 Concentration lpCi/L) 
E Q§~i0 2 ~ ~~~i~ ~ 

8-77 1'<0 + 4 74 :!. 3 -
!2-77 152 + 6 71 :!. " -
1-78 5-'i + 3 50 :!. " -
3-78 198 :!. 6 44 :!. 2 
4-78 143 :!. 5 18 + 2 -
5-78 228 :!_10 35 + 2 
6-78 188 + 9 54 + 3 -
7-78 153 + 8 24 + 2 - -
8-78 208 ;::10 62 + 4 
9-78 100 :!.13 83 :!_11 

10-78 77 + 3 15 + 1 -
11-78 145 + 7 28 + 1 - -
12-78 299 :!.10 39 :!. 2 
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Table IV- I-129 Concentrations in Well Water Near Seepage Basins 

1977 Sampl1ng 

H-Area 

H-13 
H-14 
H-15 
H-18 
H-19 

F-15 
F-16 
F-1"7 
fC-25 

1980 Samp l 1 ng 

H-Area 

BG-l •J 

~c 

--'~ 

:.?5 
~c 

--'~ 

35 
35 

55 
60 
45 
55 

20 

4_4 1 - 2 
16 4_0 
0_083 0-056 
0- 14 0.062 
0-61 1 -8 

0_21 0- 13 
297 22 

0_091 0-021 
0_87 0.75 

63 :': 
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Table v. I-129 Concentrations in Four Mile Creek 

IJpstream of Outcrops from F-Area Seept:ige Basin£ 

Between Road " and 1980 1. 06 
F basin outcrops !.22 

1980 0. Y6 
!.05 

1980 I . 0 I 
! . I 1 

1980 1 . 1 9 
! . 19 

1980 0.86 
!.26 

1979 0.95 
!.02 

1979 0.Y4 
!.01 

1979 0. 146 
:!:.005 

1977 0. 17 

Downstream of Outcrop from F-Area Seepage Basins 

Rood A7 8177 I . 7 

Road A7 6/73 33.3 
±Y . 5 

Hwy 125 6/78 0.091 
±.006 

H~t-Jy 125 8/77 0.0'<3 
±.002 

1 0 



Tab I e VI . 1-129 Concentrations in SRP Streams 
<Other than Four Mile Creek) 

DPST-87-820 

1-129 Concentration lpCi/LI 
B~9~§i ?~~ 1~22 l~~~ ?~L 1~2~ 

Upper Thcee Runs 0. 00 II 
±.0003 

0.0023 
±.0003 

;.:· • .;:, n P, -,,- ~ 

Steel L;-EEk 

I l 

,~(!. 0006 

0.0013 
±. 00()2 

<0.0005 

0. l"_l(,;; 5 
::. r_~<~J(__·,s 

0.0008 
±.0002 
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Figure 2. Location of Burial Ground Wells. 
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Figure 3. Location of H-Area Seepage Basins and Wells. 
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Figure 4. Location ofF-Area Seepage Basins and Wells. 
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Figure 5. 

(J • 1 

!-·129 r.:·Ci/L 

0.01 

Note: 

DPST-87-820 

1-129 Concentrations in Savannah River at Shell Bluff. 
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Figure 6. 
I-129 Conc~ntrations in Savannah Riv~r at Highway 301 Bridg~-
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