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eld-Scale Treatability Testing Activities

> Site specific characterization -~ ik
e Installation of well network P
e Hydrogeologic characterization
e Hydraulic testing
e Tracer injection test

»> Polyphosphate injection design analysis

e Development of local-scale flow and transport model
= Incorporation of site specific characterization data
= Calibrate to fit observed tracer drift

e Evaluation of historic trends in GW flow direction

Paclfle Northwest National Laborato
Batielle U.5. Departmant of Emrg‘p’rr 2
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Area Polyphosphate Treatability Test
Tracer Injection Test

NaBr tracer test on Dec. 13, 2006
e Injection Well: 399-1-23 L NE
e Targeted 60 ft diam. treatment volume
e Injected Volume: 143,000 gallons
e 200 gpm for 11.9 hrs

» Inline tracer mixing with water
from Well 399-1-7 (620 ft DG)

» Br- conc. measured in injection
stream and surrounding
monitoring wells

e Samples analyzed on site with ISE  «
e Archive samples—> verification by IC |...
e Downhole ISE probes installed in all | ../ =+

--------------

~42-471bgs

monitoring wells -

. tion Well 399-1-23 o D 8 12 18
Ba-n-em *  Monitoring Well for 398-1-23 b I -y = - —e
®  Downgradient Well for 399-1-23 l
® 389-117A
. 399-1-17A

£an_wi06_15 Marh 02, J007 2150 PN




Treatment Volume
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Well Layout

4 )R=14.57 SW (3-1-30
o Probe #4
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a1
o
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racer Test Results within Targeted

Br- (mg/L)

\

0 3%

< Probe #5
= |C Data

4)R=19.72 NE (3-1-31 | |
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Elapsed Time (day)

3.0

/ “ Br- (mg/L)

Batielie

'ﬁeff (based on tracer arrival)= 0.18

100

4)R=29.14 DG (3-1-29

o Probe #9

= |C Data

1.0 15 2.0 2.5
Elasped Time (day)

3.0

- Consistent with LFI porosity estimates
based on physical property analysis
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racer Results for Downgradient Wells

399 1-32 and 399-1-7

399-1-2,

C5000 (399-1
3881

® 3988-1-32

® 399-1-17A

399-1-32 tracer drift data
e Arrival in ~ 2 days
«v =50 ft/d (15 m/d)
« K = 14,000 ft/d (4,300 m/d)
* Kiage = 20,000 ft/d (6,100 m/d)

399-1-7 tracer drift data
« First arrival after ~ 12 days

« Tracer plume well dispersed

70

60— M% 4 Well 399-1-32 R=103 ft
—50 < ?& o Downhole ISE Probe
=40 2y " IC Data

103 ft downgradient

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Elapsed Time (day)

=
o

o Well 399-1-7 Downhole ISE data ||

= IC Data 1

620 ft downgradient

o B N W b O O N © ©
TR T R T

0 10 20 30 40 50 60 70 80
Elapsed Time (days)

71 Waste Sites
Well 389-1-23 l o 1
Monitoring Well for 389-1-23 N : =

/

399-1-3 @ ®©399-1-7

** Tracer drift data will be evaluated using

Downgradient Well for 399-1-23 o %0 Lo
Other Monitoring Wells

a local-scale flow and transport model
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Summary of Gradient and Hydraulic

Conductivity Estimates

oy
~

”‘?/ Hydraulic gradients based on

average conditions during a
period of stable river stage in
Feb-07:

«1-23 to 1-29 - 3.7E-3 ft/ft
*1-29 to 1-32 - 6.0E-4 ft/ft
«1-32t0 1-7 - 1.5E-4 ft/ft

Paclfic Nerthwest National Laboratory

~ ﬂcpﬁ é\s
.. | §L] Y 105180 m i 105 164 m
7 }1\
- Evaluation of tracer drift and
P Hanford formation hydraulic gradient:
] K = 14,000 ft/d (4,300 m/d)
s ] =
£ jon contoct, =2 -
Z. 1 - Ringo'-df_o_,rmu-r' =
g ; Mm\{m’tf-..f--or.‘“""l"I i
s 7 NS
E | | Analysis of short duration
4 o st constant-rate injection
N injection data (Neuman, 1975)
K = 9,300 ft/d (2,800 m/d)
o 2007/DCL/300A-PPM/002 (03/15)
Batiellie
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racer Test Model - Domain
grid | 26 Mar 2007 | cle m:ffiles0/r3grid-z onehec-h9k500

u y
Polyphosphate Tracer Test STOMP Grid (R3) March 2007 N’ -]:
.-;]' 11— : D 116580 |
o> o 116560 |
f 116540 ’\
. 116520 (})
. =
c
116500
g %__‘
- 116480 | ®
- \ 29
116460 N\ <
\ &
116440 £\
>— ‘I-i
116420 \
116400 |
116380 :
116360 \
116340 '
116320‘]'
. 1%
X-Y Node Spacing: 7 mto1m i N
Z Node Spacing: 0.5mto1.5m bl R 916280
Total Active Nodes: 190,896 SQ;WMOO 504350
Batiellie

Paclfic Nerthwest National Laboratory
U.5. Depariment of Enargy 10

PNNL-SA-54632



grid | 12 Mar 2007 | cle m:/files0/r3grid-z onehc

est Model — Hydrostratigraphic Layers
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er Test Model — Hydrostratigrag hIC Layers
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ieCEI* est Model — Preliminar
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‘est Model — Preliminary Simulation
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Ongoing Injection Design Activities

» Develop hydraulic property zonation in the vicinity
of the test site

e Lithologic descriptions
e Hydraulic test data
e Changes in hydraulic gradient
e EBF testing (vertical distribution of K,)
e Tracer arrival data
» Perform predictive simulations to evaluate
transport under high river stage conditions

e Polyphosphate injection planned for June 07
(high water table conditions)
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