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Subject: 

Path forward provides details on actions required for water removal from Tank 12 Annulus. 

References:
1) X-CLC-H-00988, Rev. 0, “Inhalation Dose Potential Determination of Tank 12 Annulus 

Material”.
2) X-CLC-H-00992, Rev. 4, “Inhalation Dose Potential (IDP) Determination of Tank 12 Annulus 

Material”.
3) G-CLC-G-00083, Rev. 0, “Waste Transfer System Siphon Mitigation”.
4) T-CLC-F-00383, Rev. 1, “Type I Tank Liner Integrity Under Oxalic Acid Induced Corrosion”.
5) WSRC-TR-2002-00403, Rev. 21, “Tank Farm Transfer control Program & Pump Tank 

Transfer Jet Control Program”.

Background:

A credited annulus liquid level instrument or operable annulus ventilation are not required for a tank in 

Closure Mode per mode applicability requirements of Limiting Conditions for Operation (LCO) 3.8.5.  Tank 

12 was placed in Closure Mode in February of 2014.  Tank 12 Annulus level detection instruments and 

annulus ventilation were disabled as a part of electrical isolation in February of 2015.  Electrical isolation 

of the tank was done in preparation for grouting.  In April of 2015, a compensatory action for disabling the 

annulus level monitoring was establishment of a bi-weekly video camera inspection.  On May 16, 2015, 

an increased water level was identified.  Using landmarks in the annulus, the Tank 12 annulus water level 

was determined to be approximately 11 inches.   The video inspection frequency of the Tank 12 annulus 

was changed to daily on May 20, 2015.  

Discussion:

The following information provides justification for removing the current liquid in Tank 12 annulus as a 

non-waste transfer. Any future transfers will require additional evaluation unless documented otherwise.  

Tank 12 has a history of groundwater intrusion due to its underground location and the relative elevation 

of the water table around the tank.  This intrusion was prevented when the installed heated, positive 

pressure annulus ventilation system was in service.  Intrusion is not easily managed when there is no 

annulus ventilation or when negative pressure ventilation is necessary.  For example, the Tank 12 

annulus was ventilated using a negative pressure configuration during oxalic acid chemical cleaning.  

During this time, water intrusion occurred.  Samples of the annulus liquid were obtained and analyzed 

seven times (6/12/13, 6/22/13, 7/8/13, 7/25/13, 8/8/13, 8/19/13 and 9/3/13).  While the samples contained 

low levels of contamination, all of these samples were evaluated and determined to be non-waste 

(Reference 1 and 2) per the methodology contained in Section 3.4.1.5.1 of the Documented Safety 

Analysis (DSA) and detailed in the Transfer Control Program PDD (Reference 5).  Since annulus 

ventilation was secured to support tank isolation in preparation for grouting, groundwater intrusion has 

again occurred.  The Tank 12 annulus liquid was sampled on 5/21/15 per Attachment 1 and found to 

contain low level contamination, and the liquid was classified as non-waste.
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In the Tank 12 area, groundwater elevation levels in March 2015 were between 274.5 feet and 272.6 feet 

Mean Sea Level (MSL).  These levels were determined using measurements taken from five wells.  

Attachment 2 contains the location and groundwater levels from April 2013 to March 2015 for each well.  

The elevation of the Tank 12 bottom is 244.39 feet MSL (Reference 3). Using Reference 3 and 

Attachment 3, the tank ceiling elevation was determined to be approximately 267.39 feet MSL, and the 

riser top elevation was determined to be approximately 279.83 feet MSL.

Calculation T-CLC-F-00383 (Reference 4) provides an annulus liquid level relative to tank level that will 

ensure structural integrity of the tank wall.  For Tank 12, the annulus liquid level should not exceed a 

conservative 17 inch difference from the tank level.  As previously stated, the daily video inspection has 

not identified an increase from the approximate 11 inch water level, but actions and recommendations 

identified in this path forward are required to reduce the current water level.  

Conclusion:

Groundwater has increased liquid levels in Tank 12 annulus.  Fluctuations of the water table around Tank 

12 can exceed the base and ceiling elevation of Tank 12 as shown in Attachment 2.  The lack of constant 

annulus ventilation has prevented the drying of water in the annulus.  The following recommendations are 

provided to reduce the current water level in Tank 12 annulus.  

Recommended Path Forward Actions:

The recommended path forward is to transfer the current liquid out of Tank 12 annulus to Tank 10.  Tank 

10 was chosen as a destination tank due to its close proximity to Tank 12 and an available down comer 

already exists.  Details of the equipment required to pump the liquid are shown in Attachment 4.  Also to 

promote annulus drying, supplementary annulus ventilation was installed and operated in the positive 

mode.  Engineering will also evaluate Tank 10 for chemistry changes related to the liquid transfer from 

Tank 12 annulus.

Groundwater intrusion in the annulus of Tank 12 can be controlled by transferring the liquid out of the 

annulus and positive air flow into the annulus.  These actions will not prevent groundwater intrusion.  

Therefore, the ability to transfer liquid from Tank 12 annulus must be maintained prior to tank grouting.  It 

is recommended that the equipment required to pump out the annulus be installed as a temporary 

modification.  The duration of the temporary modification will be linked to the start of tank grouting, and 

sampling of the liquid in the annulus will be required prior to transferring unless documented otherwise.

      Actions Responsible Parties
 Develop field sketch of proposed non-waste transfer system between 

Tank 12 and Tank 10.  (Complete)

 Develop work package to pump water out of Tank 12.  (Complete Work 
Package 1429502)

Closure Engineering
Tim Chandler

Facility Maintenance
Henry Bell







Groundwater elevations in five wells around Tank 11 were most recently measured in March 2015. The 
next sampling event and water level measurements for the tank farms is scheduled for 3Q 2015.  

The measurements from March 2015 show the water table elevation between 274.5 and 272.6 feet 
Mean Sea Level (MSL). Since August 2013, water level measurements have fluctuated slightly and are 
currently lower by approximately 1.5 feet (see time trend below). 

Shallow groundwater elevations are influenced by seasonal and annual precipitation trends. SRS 
experienced drier than normal years in 2010, 2011, and 2012 and water table elevations fell during 
these years. In 2013, annual precipitation was significantly higher than normal which resulted in a water 
table rise of approximately 5 feet. In 2014, precipitation was near normal and water levels fluctuated 
only slightly. 
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Water Table Elevation Near Tank 11 

 

Most recent measurements are highlighted. 

  

Well Date

 
Table 

Elevation 
(ft msl)

Depth to 
Water (ft)

Top of Well 
Elevation 
(ft msl)

HC   1D 26-Oct-11 262.2 39 301.2
HC   1D 22-Apr-13 264.35 36.85 301.2
HC   1D 15-Aug-13 269.3 31.9 301.2
HC   1D 28-Oct-13 268.74 32.46 301.2
HC   1D 10-Sep-14 268.87 32.33 301.2
HC   1D 16-Mar-15 268.32 32.88 301.2
HTF  1 22-Apr-13 268.7 13.3 282
HTF  1 15-Aug-13 273.6 8.4 282
HTF  1 28-Oct-13 272.9 9.1 282
HTF  1 10-Sep-14 273.57 8.43 282
HTF  1 16-Mar-15 272.58 9.42 282
HTF  2 22-Apr-13 269.8 12 281.8
HTF  2 15-Aug-13 274.9 6.9 281.8
HTF  2 28-Oct-13 274.1 7.7 281.8
HTF  2 10-Sep-14 274.9 6.9 281.8
HTF  2 16-Mar-15 273.88 7.92 281.8
HTF  3 22-Apr-13 271.07 9.63 280.7
HTF  3 15-Aug-13 276 4.7 280.7
HTF  3 28-Oct-13 274.8 5.9 280.7
HTF  3 10-Sep-14 275.87 4.83 280.7
HTF  3 16-Mar-15 274.54 6.16 280.7
HTF  4 22-Apr-13 270.1 12.8 282.9
HTF  4 15-Aug-13 275.1 7.8 282.9
HTF  4 28-Oct-13 273.87 9.03 282.9
HTF  4 10-Sep-14 275.02 7.88 282.9
HTF  4 16-Mar-15 273.57 9.33 282.9
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H Tank Farm Well Locations 
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