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because it will impact final cleanup times, extraction network configuration, and

treatment train design.

The preferred treatment remedy, augmented with a flow-control regime, includes between 14 and
27 injection wells and 14 and 27 extraction wells (Figures ES-2 and ES-3). Each extraction well
is expected to pump at a rate of approximately 227 L/min (60 gallons per minute [gpmy]) for

a total system extraction rate of 3,180 to 6,113 L/min (840 to 1,615 gpm). The preferred remedy
hydraulically captures 95% of the mass of CCl4, and treats constituents above the MCL to
reduce cumulative risk and return groundwater to beneficial use. The remedy relies on the
operation of the | imp-and-t 1t system to remo'  contaminant mass (and thereby reduce risk).
Remedies based on mass removal strategies tend to remove large fractions of the mass in the
early stages of the remedy with declining rates of mass removal toward the end of the remedy.
Based on the experience of operating the interim remedy at 200-ZP-1, it is anticipated that
removal of a large fraction of the mass and significant risk reduction will be accomplished within
the first decade of operation. The time to achieve groundwater remediation will be evaluated as
the system is operated and optimized, but could take from 20 to 50 years, depending on the scope
of remedy implementation (Figure ES-4). The remedy relies on the operation of the pump-and-
treat system to remove contaminant mass (and thereby reduce risk). After sufficient mass has
been removed, the pump-and-treat system will cease operations, and natural attenuation
processes will be the primary mechanism for remediation. Actual cleanup times will vary based
on final design and remedy implementation; details such as well locations, well screen lengths,
well screen depths; and retardation coefticients for the target compounds. Final design of the
remedy will be informed by new estimates of technetium-99 mass and distribution in the vadose
zone at WMA-T and WMA-TX/TY. These estimates may necessitate the addition of new
RAOs, or the reformulation of existing RAOs.

Contingency measures, as well as adjustments to the preferred remedy will be invoked in the
event persistent (or future) source zones are discovered, or if performance expectations are not
being met. The need for continuous sampling, analysis, and modeling will occur throughout the

lifetime of this remedy to assist in the performance evaluation and implementation.
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Figure 2-3. Generalized Stratigraphic Column for the 200 Areas.

e e e e e e e e . — — —

Supra-
basalt
Aquifer
System

Basalt
Confined
Aquifer
System

NOTE: Figure modeled after WHC-MR-0391, PNL-8971, BHI-00184, PNNL-12261, DOE/RL-2002-39.

Hydro-
stratigraphy Lithostratigraphy Epoch Age
- Eolium, Alluvium,
and Coliuvium Holocene
10 ka
nterbedded Sand
and Silt Dominated c )
. To QC,
J Sand-Dominated o= 0
. <2 O
Unit 1 =2— Gravel-Dominated g £ B,
— (%)
TS D
o,
/5__ CCUf{lam-msv
. O _|CCUf-clcale 2.5 Ma
— i —— : preSbelcael X
ol J/% £[ccue(mi &4
o |CCUclang-bas)
f_\u_ ccucling+~ ~~
: member of
Unit 4 Savage Island o
{Upper Fines) QC)
i Q
.0
o
member of
Taylor Flat S
©
3 £
Q
[N
ke,
Unit 5 unit € o
{Upper Coarse) b 8’ —?—153Mo
(%
Unit C member of
s Wooded
. " Island
(Middle Fines) Unit B
Unit 7
(Middle Coarse) $ Unit D
Unit 8 2 ower Mud Unit
(Lower Mud) |= - -ower Mua Uni
Unit9 AR A ]
Basal 98 Pr ) Unit A
Coarse ) 9C I ), qC) LS.S Ma
...... saddle o
Mountains Q
""" Basalt 0
0‘3 NSNS = E 14.5 Ma
o 0 F14.
-CE 2 Wanapum { - poo4 Rosalt é o)
o Basalt Flows and o o
g0 inferbedded| = O L 15.6 Ma
g = Sediments of < .*(:j
=) 9 Yy | Grande ::EllenstJTprg =23
50 Ronde ermatio Qm
QO a Basalt Q
) Imnaha
l ( Basalt

Nof to Scale

2-23



























































































































































































































































































































































































DOE/RL-2007-28, Draft A

Contingency measures, as well as optimization of the preferred remedy, will be invoked in the
event that a persistent source zone (e.g., DNAPL) is discovered during ongoing remedial system
performance monitoring. These contingency measures were formulated to address small,
discrete areas of DNAPL or very high-concentration contaminant that could potentially be found
in the fine-grained, discontinuous sediments within the aquifer. In such a scenario, the areas
targeted for treatment are expected to be distributed over a small area (less than 2 ha [5 ac]).
Contingency measures evaluated for use in this FS include in situ treatment technologies such as
ERH or anaerobic bioremediation. The need for continuous sampling, analysis, and modeling
will occur throughout the lifetime of this remedy to assist in the performance evaluation and
implementation.

7-5
























































































DOE/RL-2007-33
DRAFT A

REISSUE

Proposed Plan for
Remediation of the

200-ZP-1 Groundwater
Operabl- Unit

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

- United States
BDepartment of Energy

4 P.0. Box 550
o Richland, Washington 99352

Approved for Public Release.
Further Disseminatior Uniimited












































































































