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DEC 0 8 1987

Those on Attached List
Ladies and Gentlemen:

I0DINE-129 STRATEGY
This letter transmits the Iodine-129 strategy as developed within the last

two months. Please contact Mr. K. M. Thompson on (509) 376-6421 if you have

any questions.
Sincerel

*

JohnfH. Anttonen, Assistant Manager
for Commercial Nuclear Waste
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Department of Energy
Washington, DC 20585 EQO.871014.0305

6CT 14 1087

Mz, John Anttonen
, Assistant Manager for Commercial Nuclear Waste
- U.S. Department of Energy
Baga}e Waste Igolaticn Division
Federal Bullding
825 Jadwin Avenue
L. Richland, Washington $8352

Dear Mr, Anttonen:

Enclosed please find the copy of & report entitled "I-129 Evaluation
Proposal”., The agreed upon proposal {s the result of & series of meetings
and teleconferences between members of your sgtaff and mine regarding
questions raised about the presence of radicactive Iodine-12% (I-129) in
ground waters at the Hanford Site.

... The propesal describes actions to be taken by BWIP before and during the
£ pre-exploratory shaft geohydrolegy program to ensure that:

-

MAY

1) Contaminatier of deep ground waters by I.129 is minimized
during drilling and construction actlvities;

2) The ereal and vertical distribution of I-.129 (as well as
other Lsotopes) ia cbtzined in order toc establish a baseline
for the Hanford site;

3) Interference with the pre-ES gechydrology test plan is pinimized;
and

4) The various potential sources of I.129 found in the basalts can be
differcntiated from ene ancther.

As we discussed lasc veek in Dallas, samples of ground water from new and
existing boreholes and stored ground-water samples are slready being
collected and analyzed for 1-129 and other constituents in order to
distinguish betwveen the variocus potential sources of I-129 and related

isotepes.

It is my understanding that the intent as well as specific work described
in the proposal will be incorporated intc the project study plans and
procedures that guide the investigative activities at your site. This

Celebrating the U.S. Consritution Bicentennial — 1787.1987
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Teport represents an iopertant step, on the part of the DOE, toward
resolving tha f{ssus of vertical cecmunication between the nsar-:u:face and
deep ground waters at the Hanford site.

Sincerely,

lph tein, Director
Engineering and Ceotechnology Divisien

cec: S, Kale
T. Isases
S. Brocounm
D. Sisfken, Westen
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~ 1-129 Zvaluaticn Proposal” £Q0.871014.0306

PROBLEM STATRMINT

Introducticn of umkmown concantraticns and quantities of 1291 into basalt
groundva:era may preclude the fulure avaluation of the i{asitu concertrations
of 1297, This may limic the usefuloess of 1251 a5 an indicator of the
potentisl praseacs of & disqualifying condition, speciffically groundvater

travel tims lesa thin 1,000 years,
BACKGRODND

The vertical and areal distridution of concantrations of 1291 and other
spacics in and areund the CASZ can be {ndicative of vertieal hydraulie
communicaticn. 1291 hag & long hslf-life, exhibits corservative behavior and
can thus de used &s & tracer to detsrmioe whather bydraulie communication
betwign the unconfined and confinad aquifers aexists, thus providing a
potential eeasure of radionuclida transport from the repesitory to the

* accasgible environsane,

The lodire data.must be interpreted {n terms of the aszsociated occurrence of
stable and uanstadle isotopes, intrcduced and na:urnl tracers, geologic
structure, acd the hydraulic regics.

Fluids from the vaconfined and coufined aquifers, up and down gradient from
the proposed repository lecstiocn will be anslyzed for 1291 gad asscciated
spacies. Sazples for {odine analyges should be from (existing and future)
wells developed under appropriste conditions for optizal clean up., Well yleld
eust be gufficisnt to provide adequate gample size to achieve the required
asalytical gecsitivity. A geochemical bageline of drilling fluids will also
be developed while drilling and daveloping nmew moni:erinz facilitles to use in

interpreting future hydrochemical sazples.

In implementing this strategy the Project will attempt to provide a reasonable
balasce betveen cbtainiag "perishable” hydraulic data {dentified in the
Options Paper and data pertinent to the {icdins cuuvern. Acquiring these data
is part of the hydroleogic and bydrochemical characterization programs.
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* Prooosal

Tbis proposal addresses quasticns raisad sbout the prasence of 1291 in Eanford
groucdvater and provides information during the Pre-ES Cechydrology program to
initiate resolution ef thase questiens, Recommendationd imclude saspling
sultadle wolls throughout the reservation, cclleciing and analyzing drilling
fluld, acalyzicg existing saxzples, and completing 4rilling and sampling of

borekele DC-18, » : .
The ebjec&ive: of this program are:

(1) minimise, to the extent practicadble, contaminsting ths basalt
N aquifars with 1297 from activities associsted with tha pre-ES
gechydrelogy program through appropriate drilling, davalopoaat and
constructicn practices,

' (2) obtain aerial and vertical 1291 ¢ata ir the pear-ters to begin |
defining ths 1291 paseline throughgut the Eanford Raservyation within
ths deap basalts. In addition to 1291 1271. 3g, lég, 997¢ and a
s cocprebenaive suite of major aniorns, cations and stable i{sotopzs will
be analyzaed; azd,
(3) mini=ize interference with the implezentaticn of tha pra-£S
geokydrology program. '

(4) differentiate, az muck 2s is practicable, emong the possidle sources
of 1291 phae pay be present iIn the deep grouad water (see attachment).

It is possible to achieve analytical sensitivities {a off-site laboratories as
lov as 10~7 te 10-8 pCi/L froo samples of 1 to 10 L in volume. Onsgite
laboratories may achieve semsitivities of 10=5 pCi/L. Analysis for 1291 is a
complex chemical process at the trace level concentrations expected and way
require s minicus of 2 months to cemplete. The 1251 results, therefore, of
samples taken during drilling will cot be available for real-time decisions
during well construction and development. Details of the proposed program are

- presented belov:

1. Tentatively plan to use Eanford System water (1291~ 10-6 to 10-5
pCi/L), for the drilling and installation of the piezometers.
Alternate sources of drilling fluid make-up water will be
investigated and used if practicable and gignificantly lower in 129

. thsn curreat plant gources. Alternate sources may include
groundwater from borehole DE-11 or the McCee Well, Investigations
will include expedited analysis of the ground water from these wells
for 1291, Consultaticn and concurrence with DOE-ZQ is required prior
to initiating drilling with Eanford system water

If the decision is made to use Columbia River water for the drilling
of wells in the Pre-ES testing prograsm, plannisg will immediately
begin to mitigate the contamination of deep basalt aquifers that ray
result from drilling activities in the post-ES program and to verify
that any residual contamination will not significantly interfere with
the ability to successfully perform the hydrochemistry



3.

&,

(, /9

N

N .

' prograz., As part of thls program, alternats sources of drilling

£luids will be investigatad, alternate drilling proceduras will de
{nvestigated snd experizents will be carried out to assess the
potentisl for the degree of contamication that cculd be expected from
surfsce~-bagad activities asscciated with drilling: {ocreaszes in
contaaisation due to drilling will Be addressed through monitoring
drillieg fluids while drilling DC-24, ets,. These plans will be
iscorporated izto the appropriate Study Plans., -

Tc mitigate the comtamination of deep basalt agquifers in the pre-ES
progras, new drilling fluids will be used aftar each string of casing
{s {matslled in DC-24, DC-25, DC-32 and DC-133. .

Baselins all drilling fluid used (zud and water).

~ Sample drilling fluid pit prior to cycling through berehole
= Sample fluid returns while drilling through 12 horizons

¢ Data will be used to gvaluate hydrochemistry dats in fulure tests
where evaluation criteria cf Option Paper will be applied

Sazple selected existing facilitics cutside the CASZ for 1291 and
other information as descrided in objoctive 2 sbove, Walls to be
evaluated for sampling include those 1isted balow: :

¢ Eaysart or Ford wells (Rosalie)

¢ DG~ [composite Grande Ronde (:ainl; from top of N2/R2 break)]
¢ DC-ld (two flows below the Ustagum)

¢ DB-15 (Wamapum)

¢ D3~ (Mabtom)

0 bl-lS (Gracde Ronde)

¢  Tour wells east of Columbia River rear Riageld (upper to piddle
Saddle Mountains) .

Webbar Rasch (12/29-30 J1)

Bingold Associstion (12/29-32 R1)
Sunset Association (11/29-16A1)

White Bluffs Association (11/29-20N1)

The drilling fluids for DC-24, 25, 32 and 33 and the drilling fluids

" used in the deepening of RRL-23 will be tagged with an appropriate

chemical tracer (e.g. Lithiuz Bromide) to provide real-time
time-series clean~up data during well development, Wells will be
developed sufficiently to provide future hydrochemical, including

3
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1297, data of sufficient quality to evaluste {nsitu conditions if
practicable, dalanced against baselins needs and future data

gources. To assure adequate deavelopoent, time serles tracer gasples,
{ncluding 1297, will be takes during puzping. !

During LES testing at RRL-23, time-gerlies groundwater samples will de
taken to deterzine clean-up success and for eveluation of {nsitu
conditions (whichk cay have been iopacted by previcus astivities).

Anslysis sod evaluation of existing sazples and data will bde
parforoed, Archived samples such as thoae 1isted btelow will ba

evaluated for enxlysis:

¢ DC~23 GR (Rosalia, Sentinel Gap, Ginkgo and Ustanum)

o IX-18 (Wanapum)

¢ RRL-2C (Develepment saxples from composite Grande Ronde [:ainly ‘
the Birkett flow topl). .

Analytical rasults (as oppcced to achievable analytical seasitivity)
arq a function of (1) dorshole developmesnt (i.e., ¢leanup), and
(2) the raspactive 1291 concentrations of the imsitu grouadwater a=zd

the contaxzinated drilling fluid injected inte formations.

The program will utilize opportunistic tests to cbtais further data
such as drilling, sampling acd analysls gt DC-18.

Ealph Stein, Di{recter
Engineering and Geotechnoclogy Divisicn

Y f/ﬁ

Approve:
Date:

ﬂ// John Antonnen, Assistant Manager

for Commearcial Nuclear Waste

’0 /“3/3 7 Richland Operations Office
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DIFFERENTIATION OF POSSIBLE SOURCES OF 129 [N DEEP GROUNDWATER

Groundwater geochamistry, including lodins-12§, will be used to
differentiate between native groundwiter and water that miy have bean
introduced from cthar systems, The sources of water other than native
groundwater include groundwater that his {nfiltrated through the gzologic

,%ystea from overlying contaminated units, witer introducad through pravious

“drilling activities that has carried foreign chemistries inte the lower
iquifars, and watsars that may be intreducad through planned drilling
activities, The spacific questien that should be answered {s:

How will BWIP difforentiate lodine-129 contaminated wators from tha following
seurces: :

A. Haturally occurring fodine in the deep confined agquifers,

8. Grcg;dwater infiltrating through the rock system from the uncenfined
aguifer,

C. _Contaminated water and drilling fluids fntraduced during past
drilling?

0. Potantially contaminated water to be used during planned drilling?
Response 353u1d not be limited to lcdine solaly, but should include any

. companfon alements or nuclides that may be used to differentfate between

greundwaters on the Hanford Site.

Haturally Gccurring lodine

Naturslly occcurring fedine-129 in the deep confined aquifers should be
found at levels significantly Yess than } x 10-8 pCi/L. Accompanying low
Tevels of {odina-129 should be relatively high elemental {cdine concentrattens
in the part per million range. Tritium and recent cardon-14 should be absent
froa these waters, .

Rownward Migrating Grounduater

Groundwater {nfiltrating through the rock system from the unconfined
aquifer may contain defense waste leachatas. In this case, the fodine-129
activity cin be well over one pCi/L. In addition, nitrate and sulfate may
be presant, Other {sotopic tracers that may be present include tritium,
technetfum-99 and carbon-14 because of the recent age ¢f the groundwaters.

The concentrition of elementzl dodine in these waters can be on the order of
severa! parts per billion, due to flushing of salts from the rocks by actively
flowing groundwater,

Bravious Qr{iling Qoerytiong

Water {atroduced to the confined aquifers by previcus drilling operatiens
should be {dentifiadle on the basis of the 1odine-12¢ to elemantal {edina
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ratie, the prasence of tritium, and reduced concentraticn of chloride ion,

The 10dine-129 to feding-127 ratio from this source will be similar to thit
potantially darived from downward migratin? witer, however, the occurrence

of nitrate and sulfate tens should be significantly different, .

n )] r

¥ater that s to be used will be analyzed to ascertain the concentrations
of critical constituants and also be taggad with an appropriate tracer such
as fluorsscein dye or 14thium bromide. Andlysis of rocirculating drilling
puds will ba made to track any changas in concentrations as the drilling
precess continues, Fol?cwing completion of drilling a pumping prograa to
rentve 2 sufficient amount of watar from the flow top to purge contaminiting
fluids (development testing) will bs carried out. By monitoring the tracers
introducad during ¢rilling, tritium (prosant in ths system water usad fer
drilling but not presant in the cenfinad basalt aquifers), and chloride
(prasont at higher concentrations in the formation water thin in the system
witer), a representative sample of the formation water can be collected.
This sample will provide the maximized opportunity to distinguish background
1-129 concentrations from introduced contamination. Columbia River water
centains fodine-129 at a concentration of about 1:-8 pCi/L. Developzent
tasting within 2 flow top should result {n & formation water sazmple having

- Tess tham this fodine-129 activity.
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