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Objectives:

* Review characteristics for tracers

* Review tracer application techniques
* Review sampling technigues

« Discussion of unigue situations at Hanford
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Tracer characteristics:

e Reaction properties - travel time depends on the test
e Stability - volatile, biological

* Analytical - background concentrations

e Regulatory concerns - radioactive, hazardous
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Suggested tracers (so far):

e Bromide, iodine, PFBA
e Lithium, potassium
 Deuterium

e Stable strontium, cesium
 Np-237, Pu-244, U-236, Cs-235, Tc-97



TRACER TECHNOLOGIES FOR FIELD
TESTING

Application mode and upper boundary

e Ponding
e Drip emitters
e Spray
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Sampling techniques:

« How many experiments?
e Solution samplers
« Core samples






Results

This graph shows the rates
and distribution of the
bromide tracer in the
subsurface. TheBr 2, 5, 6,
and 7 cores were taken at
275, 569, 1011, and 1371
days, respectively.
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The soil stratigraphy is
representative of the
Ponderosa Site.

Depth (cm

One can see from this plot
that most of the tracer from
the Br 5, 6, and 7 coresis
found in the dense Bt clay
horizon.

10

30

40

60

70

80

90

100

110

120

130

140

Depth Vs Porewater Bromide

’
'|/' /\"5 [ - ri"lfhyr I vy ¥y )
2 AlB {>endy 10aim NoiizZo)
LA
o\
| oSl
‘, N\ 75Kl
| \ ><l
v % o
\ xS S S S T TS LL
i D K/ S ST T SSL Ll
X 0K ST TSl
\\\ \\~,' ~~~~~~~~~ 2
-P4 A v — &
K\\\\\\ \\\\ l////
- \ —— < ——
\ ~ ~ —
-— — San e
“1 - y__ Y - — .
AN | ~ _—
AN | AN —
- ~ I S
RN e — 1
- == . P Bt clay horizon
e N\, ~ ——
- AN S
- e N\ ——~
- \ _— N
e N N
o - - A
L] P A 4 —
] - 7 e
1 -~ 7/ Z
L ] e 7/ 7
1 - / Z
—' — -/ A/
45‘,‘ /v /-\
_'/I /// X
[ A —E—Br2
5 W
/ > —@®—Br5
_|| // //A
I/ Ve
P> — A Br6
"
— [ .
/ooBC/Cr Horizon —Ww—Br7
Jow
I
1
e
!
| D HNnrvri7nn iDAaront NMiatTariai)
=", IN TIUITITZUll (I alciit iviatc i ialn]
I ' I ' I ' I ' I
0 500 1000 1500 2000 2500

Porewater bromide (mg/L)



TRACER TECHNOLOGIES FOR FIELD
TESTING

Issues:

« High ionic strength solution test design

 Colloid tracers



Nor malized Concentration, 10M9/L

100.0

Tuff C-Holes, Bullfrog Responses
data courtesy of Paul Reimus, E-ET, Los Alamos
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