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1.0 OBJECTIVES AND SCOPE

The U.S. Department of Energy (DOE) Office of River Protection (ORP) has constructed interim 
surface barriers over portions of the T, TY, and SX Tank Farms.1  The barriers divert meteoric 
water away from contaminated vadose zone soils within the tank farms.  Infiltration of water into 
subsurface soils with pre-existing contamination can accelerate mobilization of contaminants 
towards groundwater.  The interim surface barrier at T Tank Farm was completed in 2008, the 
interim surface barrier at TY Tank Farm was completed in 2010, and the interim surface barriers 
at SX Tank Farm were completed in 2019.  An overall reduction in moisture content is expected 
over the lifetime of the interim surface barriers.  

The purpose of this report is to meet Milestone M-045-92AD and publish results gathered during 
fiscal year 2019 as outlined in RPP-RPT-61684, Annual Maintenance and Performance 
Monitoring Plan for Interim Barriers.   Data is gathered throughout the year from interim 
measures inspections, quarterly visual surveillance and maintenance inspections, and quarterly 
data downloads of select barrier performance data as described in PNNL-16538, T Tank Farm 
Interim Surface Barrier Demonstration – Vadose Zone Monitoring Plan, and PNNL-19772, 
T-TY Tank Farm Interim Surface Barrier Demonstration – Vadose Zone Monitoring Plan.  Due 
to the recent completion of the SX Tank Farm interim surface barrier, the analysis and results 
including inspections and subsurface monitoring, have not established a historical data trend for 
the SX Tank Farm.  

Past barrier monitoring data can be found as far back as 2007.  Table 1. Previous Reports 
Evaluating Barrier Monitoring Data lists these annual data reports chronologically. 

Table 1. Previous Reports Evaluating Barrier Monitoring Data

Fiscal Year Document Number Title

2007 PNNL-17306 T Tank Farm Interim Surface Barrier Demonstration – Vadose Zone 
Monitoring FY07 Report

2008 PNNL-18083 T Tank Farm Interim Surface Barrier Demonstration - Vadose Zone 
Monitoring FY08 Report

2009 PNNL-19123 T Tank Farm Interim Surface Barrier Demonstration - Vadose Zone 
Monitoring FY09 Report

2010 PNNL-19772 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring Plan

2010 PNNL-20144 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY10 Report

2011 RPP-RPT-53570 Technical Basis for Soil Moisture and Soil Pore Pressure Head 
Measurement Frequency Reduction at T and TY Farm Interim 
Surface Barriers

                                                
1 Hanford tank farms, tanks, and equipment all begin with designated prefix ‘241-.’  That prefix is omitted in this 
document to aid readability.
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2012 RPP-RPT-55143 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY12

2013 RPP-RPT-57541 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY13

2014 RPP-ENV-58420 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY14

2015 RPP-RPT-59411 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY15

2016 RPP-RPT-60134 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY16

2017 RPP-RPT-60833 T-TY Tank Farm Interim Surface Barrier Demonstration - Vadose 
Zone Monitoring FY17

2018 RPP-RPT-61684 Maintenance and Performance Monitoring Plan for the Interim 
Barriers Program

1.1 HANFORD TANK FARM BARRIERS

The Hanford Site, located in southeastern Washington State, has 149 underground single-shell 
tanks (SST) that store chemical and radioactive waste.  Barriers have been constructed over the 
T, TY, and SX Tank Farms.  Each tank farm has a number of tanks that are classified as 
“assumed leakers.”  Further information on these tanks and their related infrastructure can be 
found in the following reports:

 RPP-RPT-55084, Hanford 241-T Farm Leak Inventory Assessment Report
 RPP-RPT-42296, Hanford TY-Farm Leak Assessment Report
 RPP-ENV-39658, Hanford SX-Farm Leak Assessments Report.

Interim surface barriers were constructed at the T and TY Tank Farms as part of the Interim 
Surface Barrier Demonstration Project outlined in PNNL-16538 and PNNL-19772.  The 
SX Tank Farm barrier was constructed as part of Ecology et al. 1989, Hanford Federal Facility 
Agreement and Consent Order (HFFACO) Milestone M-45-92.  The barrier technology used in 
T Tank Farm is a spray polyurea liner on top of geotextile material above a layer of compacted 
soil.  The barrier technology used in the TY and SX Tank Farms is a modified asphalt layer 
above a layer of compacted soil.

The vadose zone, over which the barriers are constructed, is comprised of a portion of the thick, 
relatively coarse-grained sediments of the middle-designated Ringold Formation overlain by the 
finer-grained sediments of the upper Ringold Formation and the Plio-Pleistocene unit (also called 
the Cold Creek Unit), overlain by the coarser-grained sands and gravels of the Hanford 
formation, which are exposed at the surface.  The upper 12 m (40 ft) of the Hanford formation 
were locally excavated and backfilled with gravelly sand when the SSTs were installed.
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1.1.1 T Tank Farm

The T Tank Farm was built from 1943 to 1944 (RPP-23752, Field Investigation Report for 
Waste Management Areas T and TX-TY).  It is comprised of 12 SSTs, each with a diameter of 
23 m (75 ft) and a capacity of 2,006,050 L (530,000 gal); four SSTs with diameters of 6.1 m 
(20.0 ft) and capacities of 208,175 L (55,000 gal); waste-transfer lines; leak detection systems;
and tank ancillary equipment.

Construction of the T Tank Farm interim surface barrier (Figure 1) began in October 2007 and 
was completed in April 2008.  Approximately 0.3-m (1-ft)-thick compacted soil was added to the 
original ground surface before the barrier was emplaced.  Above the compacted soil is a 0.6-cm 
(0.25-in.)-thick polyurea/geotextile as the impermeable barrier.  The barrier dips slightly to the 
north to enable precipitation to drain along a lined runoff ditch to a runoff infiltration area.  

Figure 1.  T Tank Farm Interim Surface Barrier.

1.1.2 TY Tank Farm 

The TY Tank Farm was built from 1951 through 1952 and is comprised of six SSTs, each with a 
diameter of 23 m (75 ft) and a capacity of 2,870,000 L (758,000 gal); waste-transfer lines; leak 
detection systems; and tank ancillary equipment (RPP-23752).  

Construction of the TY Tank Farm interim surface barrier started in February 2010 and was 
completed in September 2010.  Figure 2 shows the barrier.  A 10-cm (4-in.)-thick modified 
asphalt layer – developed by the Wilder Construction Company of Everett, Washington, as 
MatCon – was used.  The barrier is sloped to the west to enable precipitation to drain into an 
evapotranspiration basin.
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Figure 2.  TY Tank Farm Interim Surface Barrier.
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1.1.3 SX Tank Farm

The SX Tank Farm interim surface barrier was completed in the summer of 2019.  An aerial 
photo of the SX Tank Farm after installation of the barrier is shown in Figure 3.  Two monitoring 
nest systems were also installed.  The heat dissipation unit (HDU) probes were installed in 2018 
and began collecting data in 2019.  The SX barrier is composed of three barriers:  south, north, 
and expansion.  The south and north panels each have a monitoring nest.  The south panel nest 
consists of two HDU monitoring installations, one HDU installed to 5 m (16 ft) in depth and one 
HDU installed to 20 m (66 ft) in depth.  The 5-m-deep HDU array installation includes HDU 
probes installed at depths of approximately 1 m (3 ft), 2 m (7 ft), 3 m (10 ft), and 5m (16 ft).  The 
20-m (66 ft) HDU array installation includes probes installed at depths of approximately 10 m 
(33 ft), 15 m (49 ft), and 20 m (66 ft).  The north panel monitoring nest has a 10-m (33-ft) HDU 
array with HDUs located at depths of approximately 1 m (3 ft), 3 m (10 ft), 5 m (16 ft), and 10 m 
(33 ft).  As with data from the T and TY Tank Farms monitoring nests, data from the SX Tank 
Farm nests are downloaded on a quarterly basis.

In addition to the HDUs at the monitoring nests, the following drywells are neutron logged on a 
semi-annual basis:  41-05-07, 41-05-08, and 41-06-05 on the north panel; and 41-11-05, 
41-11-06, and 41-14-02 on the south panel.  New monitoring system plans for the south and 
north panels are found in RPP-PLAN-48439, 241-SX Tank Farm South Interim Surface Barrier 
Monitoring Plan, and RPP-PLAN-49187, 241-SX Tank Farm North Interim Surface Barrier 
Monitoring Plan.

Figure 3.  SX Tank Farm Interim Surface Barrier.
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2.0 QUARTERLY VISUAL INSPECTIONS

The Tank Operations Contractor completes surveillance and maintenance of interim measure 
controls as part of their operational procedures.  The goals of field inspections are to protect the 
worker, the general public, and the environment. Additionally, visual inspections help to prevent 
malfunctions and deterioration, operator errors, and discharges, which may cause or lead to the 
release of dangerous waste constituents.  Inspection, repair, and maintenance is an important 
component to ensure safe, compliant operation of tank farm facilities, such that the objectives of 
these interim measures function as intended.

2.1 INTERIM BARRIER VISUAL INSPECTIONS

The purpose of the surveillance and a maintenance program is to maintain components to reduce 
the infiltration of precipitation into contaminated soils.  Inspections of barriers installed within 
the tank farms are performed using the Planner Review Checklist (Site Form A-6006-345).  
Fiscal year (FY) 2019 completed check sheets can be viewed in Appendix A of this report or 
searched in integrated document management system (IDMS) by their work order numbers: T 
barrier: 507775, 519953, 535668, and 559667; TY barrier: 503677, 519950, 535667, and 
559664; and SX barrier: 584500 and 569421.

2.2 RESULTS

The quarterly interim surface barrier inspections use a “meet criteria” versus “does not meet 
criteria” system for reporting the status of the barriers during inspection.  A full list of the 
inspection criteria is found in their respective reports.

Table 2 lists the FY 2019 barrier inspection findings and calls out areas that did not meet the 
inspection criteria.  

Table 2.  Fiscal Year 2019 Interim Surface Barrier Inspection Findings.

Barrier FY Quarter Date Significant Findings*

T 2019 First 01/30/2019 Poly liner not in good condition, linear horizontal to vertical seals 
damaged, seals between linear and walls damaged, drainage ditch inlet 
obstructed by debris.

T 2019 Second 04/29/2019 Poly liner not in good condition, seals between linear and walls 
damaged, drainage ditch inlet and drainage ditch obstructed by debris.

T 2019 Third 07/18/2019 Poly liner not in good condition, linear horizontal to vertical seals 
damaged, seals between linear and walls damaged.

T 2019 Fourth 10/02/2019 Poly liner not in good condition, linear horizontal to vertical seals 
damaged, seals between linear and walls damaged.

TY 2019 First 01/30/2019 No issues noted

TY 2019 Second 04/29/2019 No issues noted

TY 2019 Third 07/18/2019 No issues noted

TY 2019 Fourth 10/02/2019 No issues noted

SX 2019 Third 08/22/2019 Stabilization rock on the side slopes of basin show signs of erosion.

SX 2019 Fourth 10/31/2019 Stabilization rock on the side slopes of basin show signs of erosion.

*As indicated in inspection reports conducted under work orders 503677, 519950, 535667, and 559664 for TY Tank Farm, work 
orders 507775, 519953, 535668, and 559667 for T Tank Farm, and work orders 543682 and 584500 for SX Tank Farm.
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2.3 LOOKING FORWARD

Performance of quarterly field inspections for surveillance and maintenance are planned for FY
2020.    

3.0 INTERIM MEASURES MONITORING 

In addition, interim measures monitoring is conducted annually to inspect interim measures 
components that have been installed to reduce the infiltration of precipitation into contaminated 
soils.  These controls minimize the spread/transfer of contamination.  These activities are 
captured on the Annual Environmental Interim Measures Maintenance Plan (IMMP) Inspection 
form (Site Form A-6007-352).  

3.1 RESULTS

The 2019 Annual Environmental Interim Measures Maintenance Plan Inspection was completed 
on June 28, 2019.  The inspection report (WRPS-MOP-2019-0932) included all farms with 
interim engineering controls.  A brief summary of key findings of barrier farm issues are 
discussed in this report.  Please note, that TY Tank Farm was inaccessible to the assessment team 
during this time period due to access restraints around the Plutonium Finishing Plant.  This 
restraint also limited access to the T Tank Farm barrier as well.  The only significant observation 
made during the routine inspection that applied to farms with interim barriers was the following:

T Tank Farm:  Culvert that crosses 23rd Street is 50 percent blocked with tumbleweed fragments 
and blow sand; rip-rap inside Plutonium Finishing Plant radiological buffer area (RBA) boundary 
is more than 50 percent silted in, and requires cleaning and repair to ensure continuing, adequate 
drainage capacity.  The culvert leading into the evaporation basin has a partially blocked opening 
into the basin, silt and tumbleweeds need to be removed. 

The full results of the 2019 inspection can be viewed in Appendix A or searched electronically 
on the IDMS using WRPS-MOP-2019-0932.

3.2 FOLLOW-UP

Following the annual interim measures monitoring inspection, submittal actions were taken to 
clear the culvert at T Farm.

3.3 LOOKING FORWARD

DOE is continuing with the following planned actions in FY 2020:

 Performance of an annual environmental interim measures maintenance plan inspection to 
occur in 2020 per TFC-PLN-14.

 Performance of in-tank and ex-tank leak detection and monitoring per RPP-9937, Single-
Shell Tank System Leak Detection and Monitoring Functions and Requirements 
Document.
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4.0 SUBSURFACE MONITORING

This section is for activities related to the capture of additional subsurface monitoring beneath 
the interim surface barriers (e.g., resistivity surveys, drywell gamma logging, borehole 
drilling/sampling).  Leak assessments for the following tanks were performed during FY 2019: 
T-101 and T-103 (T-103 report published October 2019).

4.1 RESULTS

The leak assessment for tank T-101 successfully changed the status of the tank from “assumed 
leaker” to “sound” upon completion of this evaluation, RPP-ASMT-62935, Leak Assessment 
Report for Tank 241-T-101.  The results of the leak assessment for tank T-103 were concluded to 
be “sound” below 67 in., which was not a change in status.  Above 67 in. there was uncertainty 
of the integrity of the tank.  Therefore, tank T-103 has a limited working volume of less than 
67 in. (RPP-ASMT-63257, Leak Assessment Report for Tank 241-T-103).

4.2 FUTURE PLANNED ACTIVITIES

Leak assessments are planned for tanks SX-104 and T-109.

4.3 LOOKING FORWARD

Current plans for additional subsurface monitoring are frequently a result of anomalous data 
from the in-tank monitoring program published in RPP-9937.  Anomalous data cannot be 
predicted thus nothing has been planned for additional subsurface monitoring activities.  
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5.0 BARRIER MOISTURE MONITORING

The monitoring instruments in T Tank Farm are grouped into four nests (TA, TB, TC, TD).  
Those in TY Tank Farm are grouped into two nests (TYA, TYB).  At the SX Farm two 
monitoring nests were installed (SX1 and SX2).  Each nest includes a neutron probe access tube, 
a capacitance probe with five sensors, and four HDUs.

Nests TA and TYA were placed in the area outside of the interim surface barriers and serve as 
controls.  Control nests needed to be at least 5 m (16 ft) away from the closest edge of the 
surface cover to prevent measurable impacts from the cover.  Nest TB is at the edge of the 
barrier to monitor the edge effect of the barrier on the soil-water regime.  Nests TC and TD are 
duplicates and are located inside the covered area in the T Tank Farm; nest TYB is located in the 
covered area in TY Tank Farm.  The nests under the barriers need to be at least 5 m (16 ft) from 
the closest edge of the interim surface barrier and between two or more tanks where the largest 
change of soil water content (θ), and hence water flux, is expected after the emplacement of the 
interim surface barrier.

Moisture monitoring at SX Farm consists of a south and north panel nest station that started 
collecting data in August of 2019.  The south panel nest contains two HDU monitoring 
installations - one HDU installed to a depth of 5 m (16 ft) and another HDU installed to 20 m (66 
ft) in depth.  The 5-m-deep HDU array installation includes HDU probes installed at depths of 
approximately 1 m (3 ft), 2 m (7 ft), 3 m (10 ft), and 5m (16 ft).  The 20 m (66 ft) HDU array 
installation includes probes installed at depths of approximately 10 m (33 ft), 15 m (49 ft), and 
20 m (66 ft).  The north panel monitoring nest has a 10-m (33-ft) HDU array with HDUs located 
at depths of approximately 1 m (3 ft), 3 m (10 ft), 5 m (16 ft), and 10 m (33 ft).  

Vertically, the monitoring depths of the nests extend to 20 m (66 ft) below ground surface (bgs).  
Considering that upon the emplacement of the interim surface barrier the changes of soil 
moisture are more significant in shallower depths, more intensive and frequent measurements are 
taken at shallow depths. Monitoring nests lie within backfill material, and the deeper ones are 
installed in the undisturbed Hanford formation below the tanks.  Nests TA and TB were installed 
in late FY 2006, and monitoring was initiated in September 2006.  Nests TC and TD were 
installed in FY 2007, and monitoring was initiated in May 2008.  Nests TYA and TYB were 
installed in FY 2010, and monitoring was initiated in March 2010.  Two nests were installed at 
SX Tank Farm under the barrier in 2018 (RPP-PLAN-48439 and RPP-PLAN-49187).  

Soil moisture conditions were monitored with an array of monitoring nests and neutron probe 
access tubes located beneath and outside of the interim surface barriers.  The principal variables 
monitored for this purpose are soil-water content (θ) and soil-water pressure (ψ) (based on the 
FY 2007 monitoring results and the recommendation from PNNL-17306, T Tank Farm Interim 
Surface Barrier Demonstration—Vadose Zone Monitoring FY07 Report).  (Note:  the rain 
gauges have not been used to monitor soil-water flux since FY 2008.)  Each variable reflects one 
aspect of the soil-moisture regime, and their variation is different under different wetness 
conditions.  Measuring two different variables also serves as a redundancy of monitoring.  
Secondary variables monitored include soil temperature and meteorological conditions, including 
precipitation and air temperature.  The soil temperature is used to correct the temperature impact 
on soil-water content and soil-water pressure, and along with air temperature, to assess system 
functionality.

PNNL-19772 presents the criteria used to select the various measurement methods, the principles 
of selected methods, part of the instrument calibrations, instrument layout and installation, and 
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measurement procedures and frequencies.  PNNL-20144, T-TY Tank Farm Interim Surface 
Barrier Demonstration—Vadose Zone Monitoring FY10 Report, provides a more detailed 
discussion of the monitoring instruments, pertinent calibration information, instrument 
installation methods, and data-analysis methodology.  Work plans RPP-PLAN-48439 and 
RPP-PLAN-49187 describe the instruments and monitoring locations/depths at the SX Farm 
interim barrier nests.  

Each monitoring location has neutron logging and HDUs to measure soil-moisture variation; 
each is evaluated annually.  Capacitance probes are installed, but only at T and TY Farms. These 
monitoring locations represent variations in background conditions not influenced by the 
presence of a barrier.  Since FY 2017, no data from capacitance probe nests is being utilized.  
The capacitance probe data is not presented in this report and the data are not used in the 
analysis.  This data is incomplete, not recorded, or not reliable.

To date, the monitoring data indicates that the interim surface barriers are continuing to curtail 
recharge of water to the vadose zone and reduce the impact of meteoric water on soil-moisture 
conditions.  The data obtained from the HDUs indicate that the soil beneath the barrier became 
drier at monitored depths:  1 m (3 ft), 2 m (7 ft), 5 m (16 ft), and 10 m (33 ft).  To date, the 
changes in soil-water pressure (ψ) at the 10-m depth were relatively small because the drainage 
water from shallower depths continues to move into the soil at this depth.  Based off the neutron 
logging, which takes readings from the ground surface to 15.2-m (50-ft) bgs, water content under 
the interim surface barrier decreased. 

  

5.1 PLANNED ACTIVITIES

The monitoring approach uses the nests and the Hanford Meteorological Station to document the 
vadose zone response to the placement of the interim surface barriers in the T and TY Tank 
Farms.  PNNL-19772 summarizes the six variables monitored, the monitoring methods, and the 
monitoring frequency. Table 3 shows the revised monitoring frequency established and approved 
in RPP-RPT-53570, Technical Basis for Soil Moisture and Soil Pore Pressure Head 
Measurement Frequency Reduction at T and TY Farm Interim Surface Barriers.  SX Tank Farm 
interim surface barrier, built in 2019,follows the same monitoring frequencies as T and TY 
Farms.

Neutron-moisture-probe measurements are performed manually at 0.3-m (1-ft) intervals to the 
depths of the access tubes following the neutron probe measurement procedure documented in 
TO-320-022, Operate Model 503DR Ml HP-2 or Ml HP-3 Hydroprobe Neutron Moisture 
Gauge.  The monitoring nest data logger controls and stores the measurement data of moisture 
content from capacitance sensors, soil-water pressure and soil temperature from HDUs, 
precipitation from the rain gauge, and air temperature from the thermistor.

Data collected will be reviewed to determine the best path forward for the interim barriers 
scheduled to be built at TX and U Tank Farms.   

5.2 RESULTS

The monitoring data continue to indicate that the barriers are reducing the impact of meteoric 
water on the surface soil-moisture conditions.  The data obtained from the HDUs demonstrated a 
reduction in the soil-retained moisture.  The data from neutron logging indicate a reduction in the 
magnitude of variability caused by seasonal increases in precipitation, although the data are not 
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showing a significant reduction in average annual soil moisture conditions, reflecting 
measurement limits of the instruments. 

Table 3.  Data Collection Methods and Approximate Frequency 
Under Normal Working Conditions.

Monitoring Variable Monitoring Methoda
Monitoring 
Frequency

Data Logger 
Download Frequencyb

Soil-Water Content Neutron Moisture Probe Twice Annually Not applicable

Soil-Water Content Capacitance Probec Twice Daily

Quarterly

Soil-Water Pressure and 
Soil Temperature

Heat Dissipation Unit Daily

Soil-Water Potential Soil Water Potential 
Sensor

Daily

Air Temperature Thermistor Hourly

Precipitation Rain Gauge Hourly

a) All measurements except the neutron probe are controlled by data loggers and taken automatically.
b) Based on RPP-RPT-53570.
c) Capacitance probes are not functional and are no longer being used.

The age of the monitoring system often results in anomalous data, and this data cannot be used 
for analysis (e.g., HDUs for nests TA and TYB).  The causes for anomalous data for capacitance 
probe, HDUs, and soil water potential were: interruptions of the system; other operations (e.g., 
barrier activity); poor wire connection (e.g., due to corrosion occurrence); low-battery voltage;
instrument failure; and/or data logger overload.  Table 4 shows the status of instrument 
functionality.  There are currently no plans to replace malfunctioning instruments or install new 
monitoring nests.

Table 4.  Instrument Functionality.

Tank Farm Nest Capacitance Probes Heat Dissipation Units Thermistor Soil-Water Potential

T TA No Functionality No Functionality No Functionality n/a

TB Full Functionality Full Functionality Full Functionality n/a

TC Partial Functionality Full Functionality Full Functionality n/a

TD Partial Functionality Full Functionality Full Functionality n/a

TY TYA Partial Functionality Partial Functionality Full Functionality n/a

TYB No Functionality No Functionality No Functionality n/a

SX SX1 n/a Full Functionality Full Functionality No Functionality

SX2 n/a Full Functionality Full Functionality No Functionality
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5.2.1 Neutron Moisture Geophysics Results

To assess the barrier impact on soil-water conditions based on the neutron probe measurements, 
the soil-water content was averaged over 3.1-m (10.2-ft) intervals and also over the whole 
profile.  The changes in soil water content (θ), between FY 2008 and FY 2019 for T Tank Farm
barrier nests, changes between FY 2010 and FY 2019 for TY Tank Farm barrier nests, and 
changes for FY 2019 for SX barrier nests are shown in Figure 4 and Table 5.  Outside the barrier
at nest TYA over the whole profile (from ground surface to depth 15.2 m [49.9 ft]), the change in 
soil-water content was positive, indicating the soil moisture increased.  The changes for the 
remainder of the nests under the barrier were almost all negative, meaning that the soil became 
drier during this period.  On average, over the whole profile (from ground surface to 15.2 m 
[49.9 ft] bgs), the negative change under the barriers was approximately 1 vol% in nests TC, TD,
and TYB.  The negative change on the edge of the barrier and outside the barrier at nests TB and 
TA over the whole profile was approximately 0.5 vol%.  The remainder of the nest data locations 
do not show much of a trend due to their recent activation in 2019.  An exception to this is the 
SXE nest which shows the most significant change of all with an average water percent decrease 
of 2.5%. It is suspected that the SXE values are the result of a lack of historical data and will 
equilibrate over time.  

Figure 4.  Depth-Averaged Neutron Probe-Measured Soil-Water Content Changes.
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Table 5.  Depth-Average Neutron Probe-Measure Soil-Water Content Changes.

Tank 
Farm

Monitoring 
Nest

Water Content Change (Vol. %)

0.6 to 3.1 
m

3.4 to 6.1 
m

6.4 to 9.1 
m

9.4 to 12.2 
m

12.5 to 15.2 
m

0.6 to 15.2 
m

241-T

TA -0.03 -0.41 -0.47 -0.21 0.10 -0.21

TB -0.65 -0.09 -0.05 -0.32 -0.23 -0.26

TC -0.82 -0.84 -1.09 -0.40 -0.71 -0.77

TD -1.17 -1.12 -0.94 -0.60 -0.81 -0.92

241-
TY

TYA -0.05 1.60 2.11 0.14 1.47 1.08

TYB 0.26 -1.24 0.07 0.30 -1.06 -0.67

241-
SX

SXA -0.77 0.00 0.07 0.30 0.09 -0.05

SXB -0.49 0.07 0.05 0.05 -0.01 -0.05

SXC -0.14 -0.04 0.20 0.35 0.29 0.14

SXD -0.58 0.06 0.11 -0.02 -0.05 -0.09

SXE -3.20 -1.89 -2.48 -2.76 -2.37 -2.53

SXF -0.15 0.12 0.15 0.05 -0.02 0.04

The analysis represented in Figure 4 and Table 5 was generated from two pairs of neutron 
logging events carried out per the monitoring plan (PNNL-16538; PNNL-19772); each event pair 
consisted of one event in T Tank Farm, one event in TY Tank Farm, and one event in SX Farm.  
Figure 5 through Figure 16 show the measured soil-water content.  For all nests, there was little 
variation of the soil-water content observed between each logging event. For the 2019 sampling 
events, some data points were collected in October 2019 so the Calendar Year (CY) acronym is 
used to incorporate this difference. 
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Figure 5.  Monitoring Nest TA (left) Historical Changes and (right) Fiscal Year 2019
Neutron Probe Measured Soil-Water Content at Different Depths.
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Figure 6.  Monitoring Nest TB (left) Historical Changes and (right) Fiscal Year 2019
Neutron Probe Measured Soil-Water Content at Different Depths.
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Figure 7.  Monitoring Nest TC (left) Historical Changes and (right) Fiscal Year 2019
Neutron Probe Measured Soil-Water Content at Different Depths.
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Figure 8.  Monitoring Nest TD (left) Historical Changes and (right) Calendar Year 2019
Neutron Probe Measured Soil-Water Content at Different Depths.
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Figure 9.  Monitoring Nest TYA (left) Historical Changes and (right) Calendar Year 2019
Neutron Probe Measured Soil-Water Content at Different Depths.
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Figure 10.  Monitoring Nest TYB (left) Historical Changes and (right) Calendar Year 2019
Neutron Probe Measured Soil-Water Content at Different Depths.
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Figure 11.  Monitoring Nest SXA for Calendar Year 2019 Neutron Probe Measured Soil-
Water Content at Different Depths.
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Figure 12.  Monitoring Nest SXB for Calendar Year 2019 Neutron Probe Measured Soil-
Water Content at Different Depths.
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Figure 13.  Monitoring Nest SXC for Calendar Year 2019 Neutron Probe Measured Soil-
Water Content at Different Depths.
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Figure 14.  Monitoring Nest SXD for Calendar Year 2019 Neutron Probe Measured Soil-
Water Content at Different Depths.
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Figure 15.  Monitoring Nest SXE for Calendar Year 2019 Neutron Probe Measured Soil-
Water Content at Different Depths.
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Figure 16.  Monitoring Nest SXF for Calendar Year 2019 Neutron Probe Measured Soil-
Water Content at Different Depths.
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5.2.2 Heat Dissipation Unit Probe Results

Figure 17 shows the soil-water pressure measured by the HDUs at nests TB, TC, TD, TYA, SX1,
and SX2 after temperature correction.  The soil-water pressure head data at the interim surface 
barrier demonstrates the ability of the barrier to reduce soil moisture by limiting recharge.  In 
areas where the barrier has little effect, such as TB where the probe was installed to monitor edge 
effects and TYA where the probe was not installed under the barrier, the nest site serves as an 
environmental control.  At these locations the results are best approximated by a net annual slope 
of zero.  However, nests TC and TD, which are both directly under the barrier, demonstrate a net 
negative trend that continues with time, indicating a continued reduction in moisture within the 
pore space of the vadose zone.  Finally, nest TA and TYB stopped collecting data in 2017.  
Comparisons between areas under the barrier and areas outside the barrier are difficult to assess 
when one of the two probes stops working (such as TYB) or when the probe outside the barrier is 
no longer functioning (such as TA).  Overall, it does appear that the data collected from beneath
the interim surface barriers still indicates decreasing moisture year to year.  Probe TYA (control) 
indicates that the moisture concentrations fluctuate with seasonal precipitation events.  SX1 and 
SX2 were recently installed and have not had time to establish a visible trend.

Figure 17.  Heat Dissipation Unit-Measured Soil-Water Pressure Head Change.

The annual average soil-water pressure changes from FY 2008 to FY 2019 at nests TB, TC, and 
TD located in T Tank Farm; FY 2010 to FY 2019 at TYA located in TY Tank Farm; and 
FY 2019 data for SX1 and SX2 nests located at SX Farm are shown in Figure 17.  No data is 
available for nests TA and TYB due to instrument failure.  For nests TB, TC, and TD, the soil-
water pressure at the 1-m (3-ft), 2-m (7-ft), and 5-m (16-ft) depths decreased, indicating that the 
soil beneath the barrier became drier at these depths; the changes in soil-water pressure (ψ) at the 
10-m (33-ft) depth were relatively small because the drainage water from shallower depths 
continues to move into the soil at this depth.  Nest TB represents drying out below a barrier edge.  
The changes at TB are not as significant as TC and TD locations, which are directly under the 
barrier.  Nest TYA (control) only shows a minor increase that is expected outside the barrier 
cover.  Nest locations SX1 and SX2 are located directly under the barrier but will need time to 
establish a visible HDU data trend.

-7.3

-6.3

-5.3

-4.3

-3.3

-2.3

-1.3

-0.3

0.7

TB barrier TC barrier TD barrier TYA control SX1 barrier SX2 barrier

P
re

ss
ur

e 
H

ea
d 

C
ha

ng
e 

(ψ
)

1 m
2 m
3m
5 m
10 m
15m
20m

RPP-RPT-62684 Rev.00 9/17/2020 - 12:21 PM 35 of 65



RPP-RPT-62684, Rev. 00

31

5.3 LOOKING FORWARD

In FY 2021, ORP will continue with the revised monitoring frequency established and approved 
in RPP-RPT-53570, as indicated in Table 3.  In FY 2021, these monitoring actions will include a 
more historic dataset for the SX Tank Farm interim surface barrier monitoring nests; the data 
collected for this FY 2020 report was limited due to instrument activation in summer 2019.
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6.0 NEW BARRIER ELEMENTS

6.1 TX TANK FARM

Per HFFACO Milestone M-45-92W, DOE completed and submitted to the Department of 
Ecology the design for a TX Tank Farm interim surface barrier.  The design is approximately 
215,000 ft2 in area and will cover all 18 tanks in TX Farm.  The Department of Ecology 
approved the TX Farm barrier design construction in 2019, which completed Milestone M-045-
92X.  Work on installation of this surface barrier and evapotranspiration has started.  Progress on 
the barrier is scheduled to complete by October 31st 2021.

6.2 U- TANK FARM

Designing the U Farm barrier will begin in FY2021.

6.3 NEW BARRIER TECHNOLOGIES

No research was performed in FY 2019 to evaluate new barrier technologies.  

7.0 CONCLUSION

Field monitoring inspections and the performance monitoring data collected were all performed 
as expected for FY 2019.  The data on all interim barriers shows that they are functioning as 
good as or better than expected.  Most barrier locations show an average soil-drying rate of 
negative 0.2% up to a negative 1.0%.  An exception to this rate was the recently logged SXE 
drywell.  At this particular well, the percent moisture decreased by almost 2.5%.  

Planned future activities for the next year are to continue monitoring moisture data at interim 
barrier farms, complete construction on the TX evapotranspiration basin and the barrier, and 
design the U Farm basin and interim surface barrier.   
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A1.0 QUARTERLY INSPECTIONS

A1.1 T-FARM INSPECTIONS

T Farm First Quarter Inspection, 1-30-19
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T Farm Second Quarter Inspection, 4-22-19
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T Farm Third Quarter Inspection, 7-18-19
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T Farm Fourth Quarter Inspection, 10-2-19
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A1.2 TY- FARM INSPECTIONS

TY Farm First Quarter Inspection, 1-30-19
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TY Farm Second Quarter Inspection, 4-22-19
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TY Farm Third Quarter Inspection, 7-18-19
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TY Farm Fourth Quarter Inspection, 10-2-19
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A1.3 SX FARM QUARTERLY INSPECTIONS

SX Farm Third Quarter Inspection, 08-22-19
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SX Farm Fourth Quarter Inspection, 10-28-19
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A2.0 INTERIM MEASURES MONITORING

A2.1 INTERIM MAINTENANCE AND 
MONITORING PROGRAM
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