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Introduction 
 
In 2006, the United States Department of Energy (USDOE), in response to recommendations by 
an Expert Panel, proposed applying interim surface barriers at the Hanford Site in south-central 
Washington.  The purpose of the barriers is to prevent infiltration of water that would spread 
contamination below underground storage tanks.  In 2009, USDOE requested approval from the 
Department of Ecology (Ecology) to install a demonstration barrier over the 241-TY Single Shell 
Tank Farm or “TY Tank Farm.”  
 
Ecology held a public comment period on the request from December 21, 2009, to January 22, 
2010.  We received comments from the Oregon Office of Energy (ODOE).  ODOE’s comments 
and Ecology’s responses follow. 
 
 
Responsiveness Summary 
 
Comment 1: 
“We have concerns both with the timing of this proposed action and the extent of performance 
evaluation proposed for the new barrier.” 
 
Ecology’s Response: 
USDOE proposed applying Interim Surface Barriers in 2006.  Interim surface barrier placement 
was included in the Proposed Consent Decree and Tri-Party Agreement Modification for 
Hanford Tank Waste Treatment, which completed public review on December 11, 2009.  
Proposed Milestone M-045-92 requires the installation of the TY barrier by September 30, 2010.  
USDOE agreed to install this interim surface barrier prior to signing the Proposed Consent 
Decree and Tri-Party Agreement Modification so they could use American Recovery and 
Reinvestment Act funding for construction.  
 
Ecology agrees that monitoring for a few years does not answer the bigger issue of long-term 
effectiveness of an interim surface barrier.  However, this is an interim action barrier.  Its 
purpose is to limit infiltration of contaminants toward groundwater.  The principal influence of 
such a short-term barrier will be in the shallow vadose zone directly beneath the barrier.  
Delaying the arrival of contaminants to groundwater is a good idea.   
 
 
Comment 2: 
“…report for the past full year operation of the T-farm barrier has been collected and analyzed 
and the report on the barriers performance is nearly complete and expected to be issued in the 
next several weeks.  Ecology should wait to review that report prior to issuing comments or 
approval on the proposed TY Farm barrier.” 
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Ecology’s Response: 
Ecology received monitoring results of the T Farm interim barrier as part of our review of the 
TY Barrier design package.  The T Farm interim barrier has been monitored for one year 
(PNNL-19123).  The barrier appears to be functioning as planned, but the limited monitoring 
data is insufficient to determine the effectiveness of an interim surface barrier.  Changes in 
moisture content are slight and are barely detectable.  Continued monitoring will provide more 
information about the effectiveness of interim surface barriers. 
____________________________________________________________________ 
 
Comment 3: 
“Questions about T-farm barrier have not yet been fully answered.  The instrumentation nests 
were damaged or failed to perform as expected under the T-farm barrier, limiting the amount of 
data available in the first year of data collection.  “…data collected do provide hints about 
questions we raised, but do not fully resolve the questions or issues”. 
 
Ecology’s Response: 
The drain gauges did not function as anticipated, but no damage to the gauges occurred (see 
PNNL-17306, Section 3.5).  The other instruments functioned and continue to function as 
expected.  Probes will gather data to interpret the moisture flux, changes in soil moisture content, 
and pressure head beneath the interim surface barrier. 
 
While moisture flux is important, it is hard to measure in this arid environment.  Detecting 
changes in the moisture content of such dry soil is a challenge to the equipment now available.  
However, significant pressure head changes have been detected in the soil beneath the barrier 
since its completion.  
______________________________________________________________________ 
 
Comment 4: 
“From the as yet unpublished data on the past full year of operation, several conclusions seem 
apparent; …” 
 
Ecology’s Response: 
It is unclear what unpublished data this comment refers to.  Data for the 2009 reporting period 
were presented at the American Geophysical Union conference in December 2009 (Monitoring 
the Vadose Zone Moisture Regime Below a Surface Barrier, PNNL-SA -69915) and released in a 
Pacific Northwest National Laboratory report (PNNL-19123).  The data for Fiscal Year 2009 are 
consistent with data from Fiscal Year 2008, which shows drying beneath the barrier. 
 
Comment 4a: 
Soil outside the barrier does dewater after rain events, but with no significant impact on soil 
moisture content with depth. 
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Ecology’s Response:  
This observation is expected and is consistent with normal net infiltration behavior.  There is a 
significant signature of incident infiltration outside the barrier, but little change noted at depth.  
This is an expected outcome under a draining environment.  As the source of water is eliminated, 
soil moisture level will decrease slowly and steadily as the draining water is not replaced. 
Fine-grained segments of the vadose zone will retain more water than coarse-grained segments.  
Since evaporation begins from the ground surface to depth, drying also begins at the ground 
surface.   
 
Most of the accumulated moisture from winter precipitation rises through capillary action and is 
lost during the summer dry season.  The water that remains drains toward groundwater as 
recharge, but this is generally a very small percentage of the total precipitation.  Monitoring data 
show progressive, but very little, draining beneath the interim barrier. 
 
Comment 4b: 
There is no significant drying effect under the barrier, nor do we expect one.   
 
Ecology’s Response:  
The soil beneath the barrier is draining.  The soil moisture change is minor, but it is decreasing.  
This decrease is confirmed by soil water tension.  Consistent with earlier monitoring reports, the 
Fiscal Year 2009 monitoring trending and a recently released monitoring report show decreasing 
soil water content and pressure head changes.  This reflects a continuing decline in both soil 
moisture and soil water flux. 
 
Comment 4c: 
Based on the seasonally unchanging moisture levels in the soil, there does not appear to be a 
major rain-hat effect (condensation cycling of water vapor condensing on the underside of the 
barrier becoming a driving force for waste movement). 
 
Ecology’s Response:  
This phenomenon may be taking place, but it would be local and would not increase the overall 
water content beneath the barrier.  To date, no effect of this phenomenon has been detected at the 
first instrument depth at 1 foot.  However, the current monitoring data are at the limit of what 
levels of moisture are detectable. 
 
Comment 4d: 
Lacking water flux meters and relying on moisture measurements makes this a very tentative 
conclusion.  A balanced flux of up-flowing soil vapor condensing on the barrier and raining 
through the soil would likely look nearly the same as conditions w/o condensation.  Flux 
monitoring is needed to detect this. 
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Ecology’s Response: 
Water flux monitoring cannot detect these small changes in moisture flow within the Tank Farm 
backfill materials (PNNL-17306, Section 3.5).  Operational meters would provide no additional 
value for measuring this presumed phenomenon.  Flux meters were installed at the T Farm 
Barrier as a potential opportunity to explore fluxes beyond those expected.  Since the meters did 
not perform, the TY monitoring design did not use them.  We will investigate other flux meters 
to see if they perform better and would welcome other suggestions. 
__________________________________________________________________ 
 
Comment 5: 
“The limited data we have seen does not allay our concerns about the dominant flow 
mechanisms in the subsurface (e.g. lateral flow on subsurface fines layers) which may serve to 
introduce water laterally into the tank farm excavation, and which most probably do negate any 
significant effect by the barrier on movement of wastes through the soils beneath the 
excavation.” 
 
Ecology’s Response: 
The barrier is not designed to address lateral flow specifically.  However, the tank farm 
excavation backfill consists of poorly sorted and compacted sands and gravels.  Sands and 
gravels are features that can control moisture movement at low water contents.  Rapidly 
changing vertical and lateral strata (layers of different types of soils), result in the natural 
heterogeneity in native soils.  This heterogeneity of the soils at the Hanford Site causes 
anisotropic flow of infiltration.  So, lateral flow is not expected to be a dominant mechanism in 
the tank farm backfill.   
 
There may be some lateral flow due to the lateral capillary gradient.  But it is not known how 
large a factor this would be in the backfill material.  Currently, no study of this phenomenon is 
planned as part of monitoring the TY Barrier.  Lateral flow beneath the backfill might occur with 
this or any barrier that might be constructed as part of closure activities.  Since closure decisions 
have not yet been made, the need for a barrier can only be assumed.   
 
Comment 6: 
“Monitoring approach for TY is less than for T-farm.  Since DOE proposes to place barriers over 
additional tank farms, we believe monitoring should be expanded and extended deeper and run 
longer than 2 years.” 
 
Ecology’s Response: 
The differences between the monitoring designs of the TY and T barriers are discussed in detail 
in RPP-PLAN-36705.  Because the two tank farms are so close together, there was no need to 
duplicate the monitoring ongoing at T Farm.   
 
Monitoring will be conducted for a minimum of two years, but may go on longer.  The T Farm 
interim barrier will be monitored for at least five years.  We will evaluate the monitoring plan for 
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the TY Barrier at the annual Tri-Party Agreement Milestone M-045-56 meetings.  The evaluation 
will consider whether the monitoring system is adequate or needs to be modified.   
____________________________________________________________________ 
 
Comment 7: 
“Barrier itself should be monitored closely for long-term performance.” 
 
Ecology’s Response: 
The TY Barrier Monitoring Plan includes quarterly inspection of the TY Barrier surface to 
ensure its integrity.  The barrier material was chosen because it is quick and easy to repair. 
____________________________________________________________________ 
 
Comment 8: 
“TY Farm barrier improves on T-Farm by directing runoff to vegetated surface impoundment for 
evaporation.  However impoundment is only designed for a 25 year storm event and is 
undersized.  Doe has said they plan to take actions to pump out impoundment in the event of 
runoff greater than 25 year storms, which is impractical and untimely.  Design for 100 year 
event.” 
 
Ecology’s Response:   
This is an interim surface barrier and not a final cap.  Therefore, a 25-year storm event is 
appropriate for this design.  To be conservative in the calculation of a 25-year storm event, a 
more conservative method than called for in the Benton County Hydrology Manual and Drainage 
Design Review Procedure (1979) was used.  The calculation is in Appendix A of RPP-CALC-
41539.   
 
Ecology has not approved a final barrier is part of the tank farm closure actions.  If a barrier is 
chosen for final closure, its design would likely be different than this interim surface barrier. 
____________________________________________________________________ 
 
Comment 9: 
“Project needs some method to monitor the contamination below the tanks and TY Farm, 
including amount and source of waste infiltrating this plume.  Absent this information how will it 
be possible to determine effectiveness of this surface barrier?” 
 
Ecology’s Response: 
As stated in RPP-PLAN-36705, Section 1.3, “…the primary objective for monitoring an interim 
barrier at TY is to verify the integrity of the barrier, and provide assurance that the barrier is 
functioning as designed to prevent water from migrating into the soil beneath the barrier 
footprint [emphasis added].”   
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The barrier is designed to reduce infiltration by capturing and redirecting precipitation, and that 
is being monitored.  The monitoring described in the comment is beyond the scope of monitoring 
required to determine if the barrier is functioning as designed.   
 
Current technology limits what, if any, monitoring can be done directly beneath the tanks in TY 
or other tank farms.  The changes in moisture content are too subtle to measure by methods that 
address the entire volume of the subsurface.  
____________________________________________________________________ 
 
Comment 10: 
“We recommend there be extensive monitoring under, proximal and lateral to the barrier to 
obtain 3-D information about barriers affects on moisture, humidity, water fluxes and 
contaminant movement beneath the barrier.  Monitoring should include examination of how the 
changes to subsurface conditions affect external corrosion of the tanks, piping, etc.  Monitoring 
should also assess the potential redistribution of contamination under the barrier driven by the 
condensation processes occurring.” 
 
Ecology’s Response:   
The recommended studies are beyond the scope of the TY interim surface barrier project.  Some 
of the studies might better be considered as part of a Corrective Measures Study that evaluates 
potential closure options. 
 
Monitoring will continue for both T and TY barriers, as agreed through the annual Tri-Party 
Agreement Milestone M-045-56 meetings, for moisture content and soil moisture tension.  The 
expert Single Shell Tank (SST) Integrity Panel will have this information as they formulate their 
recommendations for continued safe storage in SSTs.   
 
 
Summary of Public Involvement Actions 
 
Hanford Info Listserv announcement on December 10, 2009 - screen shot below.  
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Notice on Ecology and United States Department of Energy Websites.  
 
 
Attachments 
 
Copy of notice sent via postal mail.  
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