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Summary 
 
To support the future objectives for the Savannah River Site Liquid Waste System, Tank 
25 is being converted to the 2F Evaporator System concentrate receipt tank.  Conversion 
of Tank 25 for this purpose requires that a portion of the saltcake in the tank be removed 
by dissolution and transferred to other tanks.  The Salt Batch Plan – 2009 in support of 
System Plan Revision 151 identifies that salt removal from Tank 25 is required until the 
salt level reaches150 inches. 
 
Four salt solution Batches from Tank 25 to Tank 41 were completed.  A Batch is defined 
as the filling of Tank 41 with salt solution or transferring enough volume to support 
MCU salt batch preparation.  Each Batch consisted of several transfers. 
 
Batch 1 
The initial salt level in Tank 25 was 316 inches2.  Addition of the initial batch of salt 
dissolution water, 256,000 gallons, to a level of 329 inches was completed in July 21, 
2008.  The Tank 25 to Tank 41 transfer was initiated on July 24, 2008.  The transfer 
stopped on low pump flow after transfer of 72,000 gallons.  A second transfer was 
initiated on August 9, 2008.  The transfer stopped on low pump flow after transfer of 
54,000 gallons.  Approximately 44,000 gallons of dissolution water was added to Tank 
25 during the transfer.  The final liquid level was approximately 308 inches and the salt 
level was 293 inches.   
 
The transfer low flow situation was investigated with the conclusion to change the 
transfer process from a “Bleed & Feed” from Tank 25 to HPT-7 to a “Batch” process 
from Tank 25 to FPT-1 to HPT-7. 
 
Batch 2 
Additional dissolution water (86,000 gallons) was added to Tank 25 on November 9, 
2008 to bring the tank level to 333 inches.  A Tank 25 to 41 transfer was initiated on 
March 17, 2009.  After 35,000 gallons was transferred, a power outage in FTF/HTF 
stopped the transfer.  The Tank 25 liquid level was 323 inches and the salt level was 257 
inches.  Flushing of the Inter Area Line (IAL) was difficult.  Numerous attempts to flush 
the IAL were required, with the IAL being successfully flushed on April 21, 2009. 
 
The difficulty flushing the IAL was reviewed16, 17 and the transfer process was revised.  
The main change to improve the transfer process was to provide an Inhibited Water (IW) 
feed into FPT-1 to reduce the specific gravity of the solution in the transfer line and 
increase the flow rate.  
 
A Tank 25 to Tank 41 transfer was initiated on July 7, 2009 transferring 331,000 gallons 
from Tank 25 with 402,000 gallons of salt solution and IW received in Tank 41.  A 
significant amount of saltcake was exposed in Tank 25 at the conclusion of the transfer.  
The reeltape was out of service so a salt level was not determined. 
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Additional dissolution water (185,000 gallons) was added to Tank 25 on July 13 through 
15, 2009 to cover the saltcake and bring the tank liquid level to 281 inches.  A Tank 25 to 
Tank 41 transfer was performed on July 28, 2009 transferring 50,000 gallons from Tank 
25 with 65,000 gallons of salt solution and IW received in Tank 41.  This transfer filled 
Tank 41 to the 361 inch level.  
 
Batch 3 
Additional dissolution water was added to Tank 25 on August 4 (25,000 gallons), August 
30 (27,000 gallons), and September 8, 2009 (25,000 gallons) to bring the tank liquid level 
to 288 inches.  Tank 25 to Tank 41 transfers were initiated on September 19, 2009 
transferring 427,000 gallons from Tank 25 with 563,000 gallons of salt solution and IW 
received in Tank 41.  A significant amount of saltcake was exposed in Tank 25 at the 
conclusion of the transfer with a salt level at riser E2 (reel tape riser) of 194 inches.  This 
transfer filled Tank 41 to the 361 inch level. 
    
Batch 4 
Additional dissolution water (244,000 gallons) was added to Tank 25 from October 5 
through 23, 2009 to cover the saltcake and bring the tank liquid level to 231 inches. 
 
A Tank 25 to Tank 41 transfer was initiated on November 2, 2009 transferring 137,000 
gallons from Tank 25 with 172,000 gallons of salt solution and IW received in Tank 41. 
On November 3 during the transfer a reel tape salt sounding indicating a salt level of 157 
inches by the E2 riser was performed.    
 
On December 3, 2009, 21,000 gallons of water was added to bring the liquid level to 196 
inches.  A Tank 25 to Tank 41 transfer was initiated on December 28, 2009 transferring 
185,000 gallons from Tank 25 with 236,000 gallons of salt solution and IW received in 
Tank 41. At the end of the transfer, Tank 41 was full at 360.5 inches and there was 
exposed salt in most of Tank 25 including the area of the reel tape and the level in that 
area was 147.5”. 
 
The final flushing of the transfer lines was completed on December 31, 2009.  
 
On January 14, 2010 a final reel tape salt sounding of 144.1 inches was performed.  
Additional water (174,000 gallons) was added to Tank 25 from January 15 through 17, 
2010 to cover the saltcake in preparation of converting Tank 25 to the 2F Evaporator 
drop tank. 
 
 
Results 
 
The two key variables for salt dissolution are how much water is needed to dissolve the 
salt cake (Feed to Salt Dissolved) and how much salt solution is produced (Pump Out to 
Salt Dissolved) that must be transferred to the receiving tank.  The resulting salt 
dissolution ratios were in line with ratios predicted in the flowsheet.  The dissolution 
water added to the salt dissolved ratio in the flowsheet was 1.3 versus an actual of 1.6.  
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The resulting amount of salt solution produced to the salt dissolved ratio in the flowsheet 
was 2.4 versus an actual of 2.1.  The 1.3 and 2.4 predicted ratios are if the salt solution 
was fully saturated.  This means that it required slightly more dissolution water to 
dissolve the salt cake and slightly less salt solution was produced than predicted.  The 
specific gravity of the salt solution declined for each batch but this was expected per the 
flowsheet with an approximate saturation range of 90 – 100%.   
 
The final salt level in Tank 25 was 144 inches.  The flowsheet predicted it would require 
780,000 gallons of dissolution water to dissolve the saltcake to 144 inches at 100% 
saturation and 1,554,000 gallons at 70% saturation.  The actual volume of dissolution 
water used was 941,000 gallons.  This equates to an average saturation of 94%.  
 
The goal of the Tank 25 salt removal campaign was to dissolve the salt cake down to the 
150 inch level at greater than 70% saturation.  The goal of the campaign was 
accomplished.  As shown in Figure 1, the final salt level is less than 150” and the salt 
dissolution was performed at greater than approximately 70% saturation2, 17. 
 
A summary of the main variables from the start of salt dissolution on July 17, 2008 to 
stop of the final transfer on 12/30/2009 are contained in Table 1. 
 
 
 

Table 1: Tank 25 Salt Removal Key Variables 
Starting Salt Level (in.):           316 
Ending Salt Level (in.):           144 
Salt Removed (in.):           172 
Salt Removed (gal.):    604,000 
Dissolution Feed Water Added to Tank 25 (gal.):    941,000 
Salt Solution Transferred Out of Tank 25 (gal): 1,291,000  
Salt Solution Transferred into Tank 41 (gal) 1,599,000 
Feed to Salt Dissolved Ratio (Actual):            1.6 
Feed to Salt Dissolved Ratio (Flowsheet):            1.3 
Pump Out to Salt Dissolved Ratio (Actual):            2.1 
Pump Out to Salt Dissolved Ratio (Flowsheet):            2.4 
 
 
Background 
 
Tank 25 is a type IIIA tank, located in F Tank Farm.  The tank was placed in service in 
1980 as a drop tank for the 242-1F evaporator until 1988.  Waste from F Canyon was sent 
to the F Tank Farm and the 1F evaporator was used to further concentrate the waste.  The 
relevant feed tanks to the evaporator were Tank 7 (1977-1983) and Tank 26 (1985-1988).  
Tank 25 transferred supernatant liquid out only to Tank 26 for the period 1981-1991 and 
the tank has been inactive since that time3.  
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To support the future objectives for the Savannah River Site Liquid Waste System, Tank 
25 is being converted to the 2F Evaporator System concentrate receipt tank.  Conversion 
of Tank 25 for this purpose requires that a portion of the saltcake in the tank be removed 
by dissolution and transferred to other tanks.  The Salt Batch Plan – 2009 in support of 
System Plan Revision 151 identifies that salt removal from Tank 25 is required until the 
salt level reaches150 inches. 
 
The Tank 25 salt removal process involved deliquification, dissolution, and adjustment 
(DDA) followed by processing in ARP/MCU.  
 
In preparation for the dissolution and removal of saltcake from Tank 25, the tank 
underwent the deliquification process which involved removing the supernate from above 
the saltcake and extracting interstitial liquid from within the saltcake matrix. 
Deliquification was initiated in March 2005 with removal of the supernate from above 
the saltcake.  This material was transferred to Tank 34 and stored for future processing 
through the Salt Waste Processing Facility (SWPF).  After removal of the supernate, a 
new pumping system was installed in the tank and removal of interstitial liquid was 
initiated.  Removal of the interstitial liquid was started in October 2006 and continued 
into February 2007.  The material removed during interstitial draining was also 
transferred to Tank 34 and stored for future processing through SWPF4.  Four additional 
transfers were completed through October 2007. 
 
The Tank 25 interstitial liquid removal pump was replaced with the salt solution pump 
and turned over for operation in April 2008.  The water addition system was installed in 
May 2008.  Salt Removal from Tank 25 was initiated on July 17, 2008. 
 
 
Tank 25 Supporting Systems and Preparations 
 
Support Systems 
 
The support systems used for the deliquification process were also used for the 
dissolution process.  The C1 riser caisson, dip tubes, and riser cover were installed under 
M-DCP-F-04015.  The electrical and air support systems were installed under E-DCP-F-
05003 including bubbler dip tubes to monitor specific gravity, caisson flush pipe used to 
flush the caisson near to pump inlet, and variable frequency drive VFD and pump 
controls.  The Gas Release Mode (GRM) modifications were installed under J-DCP-F-
05001 including low purge ventilation flow and high hydrogen interlocks to stop the 
transfer pump and close the water addition valves.   The dip tubes would clog in a 
relatively short time, 24 hours, if a transfer was not in progress.  The dip tubes were 
flushed weekly to prevent the dip tubes from plugging permanently.  During a transfer 
the dip tubes would not clog as quick and required minimal flushing.   All support system 
performed well during the deliquification and the dissolution process.    
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Transfer System 
 
The Tank 25 interstitial liquid removal pump installed in the C1 riser under M-DCP-F-
05001 was replaced with the salt solution pump per M-DCP-F-05002.  The transfer 
system consists of a 4 inch well pump, a flow meter for measuring the transfer flow rate 
and transfer volume, a VFD for adjusting the pump speed and therefore the transfer flow 
rate, and interconnecting pipe and hoses.   The salt pump was installed in Tank 25 on 
February 29, 2008 and was Operational Accepted (OAC) for use on April 2, 2008.  The 
salt pump was designed to pump from Tank 25 through FDB-4, FDB-3, and FDB-2 
(bypassing FPT-1) to HPT-7 at a flow rate range of approximately 20 to 45 gpm to 
support the “Bleed and Feed” process.  The pump VFD was programmed to a maximum 
frequency of 54 hz to protect from over pressurizing the transfer line.  The transfer route 
was changed during the salt removal campaign to transfer from Tank 25 to FPT-1 and use 
the FPT-1 pump to transfer to HPT-7.  The Tank 25 pump was run at full speed, 54 hz, to 
FPT-1 and the flow rate was 53 gpm.  The Tank 25 pump and the FPT-1 pump performed 
well during the salt removal campaign.  At times during the campaign, the pump would 
become salt bound and plug or take some time (~ 20 minutes) to come up to full flow 
rate.   
 
The pumping system was not originally designed to perform a recirculation transfer.  The 
Tank 25 pump is directly connected to FDB-4.  Valve V-401 was designed as a vent 
valve.  To perform a recirculation transfer, V-401 would be left open and the valves at 
FDB-4 would be closed.  The line from Tank 25 to FDB-4 would be filled with salt 
solution and become stagnant during the time of the recirculation transfer.  The longer the 
recirculation transfer was performed, the longer the line was stagnant with salt solution.  
This increases the chance the line could plug.  A recirculation transfer greater than 12 
hours would cause this portion of the transfer line to plug.  Using heated flush water to 
flush the pump and transfer line worked exceptionally well to clear the line. 
 
The transfer pump was designed with an anticipated 6 month use.  The pump was 
installed in Tank 25 February 29, 2008.  On November 27, 2009 the pump developed a 
ground fault condition and the pump was replaced for the final transfer.  The pump was 
in service for 21 months. 
 
Water Addition System 
 
The corrosion control evaluation5 determined that un-inhibited well water or inhibited 
water was suitable for salt dissolution for Batches 1 and 2.  Water addition for subsequent 
Batches was were performed with inhibited water.  The well water and inhibited water 
for salt dissolution was supplied from the Dissolution and Inhibited Water Facility 
(DIWF). 
 
The Safety Class (SC) water addition valves were installed under M-DCP-F-05003 to tie 
to the GRM interlocks installed under J-DCP-F-05001.  Due to a water hammer concern 
with these valves, the valves were replaced under M-DCP-F-06008.  The water addition 
system was designed for a maximum flow rate of 53 gpm6 to prevent exceeding the 
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maximum allowable flow rate to protect against water hammer.  The maximum allowable 
water addition rate identified in the GRM calculation7 was 83 gpm, to prevent exceeding 
40% LFL.  The maximum allowable GRM water addition rate was greater than the 
physical capability of the water addition system. 
 
The SC valves are tied into the DIWF with a 3 inch hose to supply Well Water or 
Inhibited Water to Tank 25.  Hoses were routed from the SC valves to a valve manifold 
then to four risers, one in each quadrant of the tank.  The water addition risers were G, 
B3, H, and B5.  Each of the four water addition risers had a downcomer with a spray 
nozzle.  The flow rate of the water addition system was approximately 50 gpm.  The 
spray nozzles worked well with the saltcake dissolving evenly with no salt caverns, 
undercutting, or hanging salt.  The hoses and riser downcomers were installed under 
FTF-TMC-05-003.  The Temporary Modification was installed in May 2008.  The water 
addition system performed well during the salt removal campaign. 
 
Camera and Video Support 
 
Remotely operated video cameras were installed in risers G, B2, and B5 for monitoring 
salt solution transfers from the tank and salt dissolution water additions into the tank.  
The Surveillance and Monitoring organization has several recordings of the inside of 
Tank 25 during the various process evolutions described in this report.  Figures 2, 3 and 4 
are the inside of Tank 25 at the conclusion of the salt removal campaign.  A camera was 
installed in the C1 riser periodically to support pump operation. 
 
Flammability, Corrosion and Criticality Analysis 
 
A flammability evaluation was performed for the planned salt dissolution and salt 
solution transfers described herein.  This evaluation analyzed the predicted release of 
trapped flammable gas from the salt cake as it dissolved during water addition, as the salt 
cake was exposed during salt solution transfers, and of simultaneous water additions and 
transfer (“Bleed and Feed)”.  The results and conclusions of this evaluation prescribed the 
flammability safety controls required by the Documented Safety Analysis.  The 
evaluation concluded that Tank 25 must be in GRM and prescribed the maximum water 
addition and transfer flow rates.  The GRM calculation prescribed the maximum water 
addition rate of 83 gpm and the maximum pump out rate of 78 gpm.  The Tank 25 water 
addition system and the Tank 25 transfer pump system were not physically capable of the 
maximum allowed GRM flow rates. 
 
A corrosion evaluation was performed for the planned salt dissolution and salt solution 
transfers described herein.  This evaluation evaluated the Tank 25 chemistry as the salt 
dissolution process progressed.  The Tank 25 chemistry was projected to be within 
corrosion control limits for the first part of the dissolution process and then fall below the 
prescribed limits.  The evaluation specified the temperature limits and the amount of time 
the salt dissolution process can be stalled before a corrosion control sample of the tank 
was required and the tank chemistry restored if required. 
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The Nuclear Criticality Safety Evaluation (NCSE)8 determined that Tank 25 was 
inherently subcritical during interstitial liquid removal, salt dissolution and the 
subsequent transfer of the dissolved salt solution to Tank 41 for all identified credible 
normal and abnormal conditions. 
 
Operating Plans and Associated Procedures 
 
An operating plan9 was developed to document the overall operating strategy and 
compile the key processing requirements needed to execute the planned strategy. 
 
The operating plan was used as guidance to develop two primary procedures used to 
execute the overall strategy: SW11.1-WTS(25-41) “Tank 24 to Tank 41 Transfer” and 
241-F-4398 “Tank 25 Dissolution Water Addition”.  Technical Guidance memorandums 
were used to adjust the Operating plan and provide additional guidance.  Procedure 
SW10.1- WTS section 5.18 was used to perform recirculation transfers.  Data was 
collected on two roundsheets, SW10.6-RS(18)E-7-2 for salt dissolution and SW10.6-
RS(18F)E-7-3 for water addition, and entered into the PI system.  Water addition totals 
were recorded in the F Tank Farm morning Report.  Procedure 241-F-4450 was used to 
flush the transfer pump, 241-F-4397 was used to flush the dip tubes, and 241-F-4400 was 
used to flush the caisson.   
 
 
Process History 
 
Table 2 provides a general time line for the processing described below.  Table 3 
provides a summary of the key variables.  The reel tape located in the E2 riser was used 
to determine the salt level. 
 
Initial Tank Refill 
The amount of interstitial liquid removed during the Deliquification process was 
118,000.  The refill process was performed from July 17 through 21, 2008.  A total of 
235,000 gallons was added to re-cover the salt cake.  An additional 21,000 gallons was 
added to provide a 6 inch cover over the salt cake for a total of 256,000 gallons.  The 
liquid level in Tank 25 was 329 inches. 
 
Batch 1 
Batch 1 began on July 24, 2008 at 0345 when the transfer from Tank 25 to Tank 41 was 
initiated.  The transfer pump was started at a VFD setting of 100%.  It was then turned 
down to 70% (37 gpm) to support the Bleed and Feed process.  On July 25 at 1540 the 
flow rate had drop to 15 gpm and at 1545 to 6.6 gpm when the pump speed was increased 
to 100%.  At 1600 the pump shut down on low flow after transferring of 72,000 gallons.   
The final liquid level was approximately 308 inches and salt level was 293 inches.  The 
flowsheet predicted a saturated salt solution specific gravity of 1.38.  The specific gravity 
during the transfer was in the 1.38 – 1.42 range. 
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The second transfer of the Batch was initiated on August 9, 2008 at 1031.  The pump was 
started at full speed with a pump flow rate of 52 gpm.  Dissolution water was added as 
the salt cake became visible.  The flow rate of the transfer steadily decreased to less than 
10 gpm and the transfer was stopped on August 10, 2008 after transfering 54,000 gallons.  
Approximately 44,000 gallons of dissolution water was added to Tank 25 during the 
transfer.  The final liquid level was approximately 306 inches.  These two transfers of 
126,000 gallons was part of the feed for the Interim Salt Disposition Project (ISDP) 
Batch 2. 
 
The details of the transfers and resolution of the low flow condition is documented in 
Path Forward: Tank 25 to Tank 41 Transfer Line Flow10.  The result of the Path Forward 
was an equipment review11 and a process review12,13. 
 
The main conclusion of the equipment review was that valve, V-6954, in the transfer path 
just before entering HPT-7 was a 3 inch globe valve that was estimated to be only 25% 
open.  The valve was changed out to a 3 inch ball valve. 
 
The main conclusion of the process review was to change the “Bleed and Feed” process 
at a low flow rate to a “Batch” process at a higher flow rate.  The recommended flow rate 
was a minimum of 43 gpm with a processing target of 50 – 70 gpm.  The pump installed 
in Tank 25 could not provide this flow rate from Tank 25 to HPT-7.  The transfer path 
was changed to transfer from Tank 25 to FPT-114.  The FPT-1 pump would then be used 
to transfer to HPT-7.  The maximum flow rate from Tank 25 to FPT-1 with the existing 
pump is 53 gpm.  This flow rate was above the 43 gpm minimum and within the 50 – 70 
gpm processing rate.   
 
Batch 2 
Additional dissolution water (87,000 gallons) was added to Tank 25 on November 9, 
2008 to bring the tank level to 333 inches.  A Tank 25 to 41 transfer was initiated on 
March 17, 2009.  After 35,000 gallons was transferred, a power outage in FTF/HTF 
stopped the transfer.  The average specific gravity from Tank 25 during the transfer was 
1.38.  The Tank 25 liquid level was 323 inches and the salt level was 257 inches.  
Flushing of the Inter Area Line (IAL) was difficult.  Numerous attempts to flush the IAL 
were required and the IAL was successfully flushed on April 21, 200915. 
 
After the difficulty flushing the IAL, the process was reviewed16.  The exact cause of the 
difficulty flushing the IAL was not identified.   The main mitigator17 to improve the 
transfer process was to provide a water feed into FPT-1 to reduce the specific gravity of 
the solution in the transfer line. This also increased the flow rate through the IAL to 
approximately 70 gpm to prevent solids from settling in the IAL.  The original 
requirement to flush the transfer line18 was based on the saturation (specific gravity) and 
temperature of the salt solution, and the outside temperature.  Even though the saturation 
of the salt solution was reduced by the water added to FPT-1, it was decided to flush the 
transfer line after each transfer. 
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The transfer guidance for the remainder of Batch 2, Batch 3, and Batch 4 was to keep the 
transfer rate into the IAL as close to 70 gpm as possible and the specific gravity from 
FPT-1 greater than 1.30.  If the transfer rate went below 50 gpm or the specific gravity 
from FPT-1 went below 1.28 the transfer would be stopped.   
 
A Tank 25 to Tank 41 transfer was performed from July 7 through July 11, 2009 
transferring 331,000 gallons from Tank 25 and adding 71,000 gallons of water into FPT-
1 during the transfer for a total transfer of 402,000 gallons transferred into Tank 41.  The 
transfer rate from Tank 25 was 53 gpm.  The average specific gravity from Tank 25 
during the transfer was 1.37.  A significant amount of saltcake was exposed in Tank 25 at 
the conclusion of the transfer.  The reeltape was out of service so a salt level was not 
determined.  The transfer was stopped because the allowed transfer volume out of Tank 
25 was reached.  Tank 41 level was 343 inches. 
 
Additional dissolution water (185,000 gallons) was added to Tank 25 on July 13 through 
15, 2009 to cover the saltcake and bring the tank liquid level to 281 inches.   A Tank 25 
to Tank 41 transfer was performed on July 28 through 29, 2009 transferring 50,000 
gallons from Tank 25 and 65,000 gallons into Tank 41.  The transfer rate from Tank 25 
was 53 gpm.  The average specific gravity from Tank 25 during the transfer was 1.37. 
This transfer filled Tank 41 to the 361 inch level and completed Batch 2.  
 
A Tank 41 to Tank 23 transfer was performed on September 11 through 15, 2009 to bring 
Tank 41 liquid level to the 200 inch level.  This material is part of the feed for the Interim 
Salt Disposition Project (ISDP) Batch 3.  
 
Batch 3 
Additional dissolution water was added to Tank 25 on August 5 (25,000 gallons), August 
30 (27,000 gallons), and September 8, 2009 (25,000 gallons) to bring the tank liquid level 
to 288 inches.  The water was added in separate batches to reset the corrosion control 
evaluation stalled time.  A recirculation transfer of 12 hours was performed after the first 
water addition and a 24 hour recirculation transfer after the third water add.  The transfer 
line flushing after the 24 hour recirculation required heated flush water to flush the 
transfer line.  
 
A Tank 25 to Tank 41 transfer was initiated on September 19, 2009.  On September 20, 
2009 FPT-1 pump stopped due to a High Point Flush Pit alarm.  86,000 gallons was 
transferred from Tank 25 and 25,000 gallons was added into FPT-1 for a total of 110,000 
gallons transferred to Tank 41.  The transfer rate from Tank 25 was 53 gpm.  The average 
specific gravity from Tank 25 during the transfer was 1.36. The salt level at riser E2 (reel 
tape riser) was 212 inches.  The alarm relay was changed out. 
 
A Tank 25 to Tank 41 transfer was performed on September 23 through 27, 2009 
transferring 341,000 gallons from Tank 25, adding 136,000 gallons into FPT-1 for a total 
of 453,000 gallons into Tank 41.  The average specific gravity from Tank 25 during the 
transfer was 1.36. The transfer rate from Tank 25 was 53 gpm.  A significant amount of 
saltcake was exposed in Tank 25 at the conclusion of the transfer with a salt level at riser 
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E2 (reel tape riser) of 194 inches.  This transfer filled Tank 41 to the 361 inch level and 
completed Batch 3.  
 
Batch 4 
In preparation for Batch 4, dissolution water (244,000 gallons) was added to Tank 25 
from October 5 through 23, 2009 to cover the saltcake and bring the tank liquid level to 
231 inches. 
 
To make room in the receiving tank, a 404,000 gallon Tank 41 to Tank 23 transfer was 
performed from October 22 through 24, 2009 to bring the Tank 41 liquid level to 245 
inches. 
 
A reeltape salt sounding at the Tank 25 E2 riser was taken on October 29, 2009 
indicating a salt level of 164 inches.  A one hour recirculation transfer was performed on 
October 31, 2009.  The transfer pump needed to be flushed with heated flush water to 
clear the pump prior to the recirculation transfer. 
 
A Tank 25 to Tank 41 transfer was performed from November 2 through 4, 2009 
transferring 137,000 gallons from Tank 25 and 172,000 gallons into Tank 41. The 
transfer rate from Tank 25 was 53 gpm.  The supernate temperature during the transfer 
decreased from 27º C to 21º C and the transfer was stopped.  A supernate temperature of 
21º C was a transfer stop criteria.  The temperature subsequently decreased to 18º C.  
After a few days the supernate temperature returned to the mid 20 degree range and to 
27º C.   The salt dissolution process is endothermic and a decrease in the temperature was 
predicted from initial studies19.   The average specific gravity from Tank 25 during the 
transfer was 1.35.  The salt level by the E2 (reel tape riser) was 151 inches.    
 
On November 27, 2009 the Tank 25 transfer pump indicated a ground fault and needed to 
be replaced.  The pump was installed into Tank 25 on February 29, 2008.  The pump was 
installed for 21 months.  On December 3, 2009, 21,000 gallons of water was added to 
bring the liquid level to 196” and reset the corrosion control evaluation stalled time. 
 
The pump was replaced on December 16, 2009.  A reel tape salt sounding of 153” was 
obtained on December 25, 2009 and an 8 hour recirculation transfer was performed.  A 
Tank 25 to Tank 41 transfer was performed from December 28 through 30, 2009 
transferring 185,000 gallons from Tank 25 and 236,000 gallons into Tank 41. The 
transfer rate from Tank 25 was 53 gpm.  The average specific gravity from Tank 25 
during the transfer was 1.29.  At the end of the transfer, Tank 41 was full at 361” and 
there was exposed salt in most of Tank 25 including the area of the reel tape and the level 
in that area was 147.5”. 
 
The final flushing of the transfer lines was completed on December 31, 2009 and Gas 
Release Mode was exited on January 4, 2010.  
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On January 14, 2010 a final reel tape salt sounding of 144.1 inches was performed.  
Additional water (174,000 gallons) was added from January 15 through 17 to cover the 
saltcake in preparation of converting Tank 25 to the 2F Evaporator drop tank. 
 
 
Conclusion 
 
The Tank 25 salt removal campaign was planned to be performed as a low flow, 25 gpm, 
“Bleed and Feed” process transferring from Tank 25 to HPT-7.  The HPT-7 pump would 
then transfer the salt solution to Tank 41.  The “Bleed and Feed” process was never 
realized because of transfer difficulties through the IAL.  The process was changed to a 
higher flow “Batch” process transferring from Tank 25 to FPT-1.  Inhibited water would 
simultaneously be added to FPT-1 while FPT-1 pump would transfer the solution to 
HPT-7.  The transfer rate from Tank 25 was 53 gpm and approximately 15 gpm was 
added into FPT-1 resulting in a transfer rate of approximately 68 gpm through the IAL.  
The Batch would continue until Tank 41 was full resulting in significant salt cake 
exposed in Tank 25.  After the process was changed to a “Batch” process the transfer and 
salt dissolution was very successful.    
 
The starting salt level in Tank 25 was 316 inches.  The final salt level in Tank 25 was 144 
inches.  A total of 172 inches (604,000 gallons) of saltcake was removed from Tank 25.  
The resulting salt dissolution ratios were in line with ratios predicted in the flowsheet.  
The dissolution water added to salt dissolved ratio determined in the flowsheet was 1.3 
for 100% saturation and 2.55 for 70% saturation.  The actual ratio was 1.6.  The specific 
gravity of the salt solution declined for each batch but this was expected per the 
flowsheet with an approximate saturation range based on specific gravity of 90 – 100%.  
 
The final salt level in Tank 25 was 144 inches.  The flowsheet predicted it would require 
780,000 gallons of dissolution water to dissolve the saltcake to 144 inches at 100% 
saturation and 1,554,000 gallons at 70% saturation.  The actual volume of dissolution 
water used was 941,000 gallons.  This equates to an average saturation of 94%.  
 
The salt solution transferred out of Tank 25 to salt dissolved ratio prediction in the 
flowsheet was 2.4 versus an actual of 2.1.  The amount of salt solution produced was 
slightly lower than predicted. 
 
The goal of the Tank 25 salt removal campaign was to dissolve the salt cake down to the 
150 inch level at greater than 70% saturation.  The goal of the campaign was 
accomplished.  As shown in Figure 1, the final salt level is less than 150” and the salt 
dissolution was performed at greater than 70% saturation. 
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Lessons Learned 
 
The low flow “Bleed and Feed” salt dissolution method was not successful to transfer the 
resulting salt solution over the Inter-Area Line from F Tank Farm to H Tank Farm. 
 
The higher flow “Batch” method was successful in dissolving salt in Tank 25 and 
transferring the salt solution to H Tank Farm.  The transfer was performed at 53 gpm out 
of Tank 25 to FPT-1.  Approximately 10 – 15 gpm of Inhibited Water was added to FPT-
1 to increase the flow rate to approximately 63 - 68 gpm over the IAL from FPT-1 to 
HPT-7.  At the conclusion of each Batch, a significant amount of salt cake was exposed 
in preparation of water addition to support the next Batch. 
 
Salt dissolution was accomplished during the addition of water on exposed saltcake.  Salt 
dissolution was also experienced during the transfer as the salt level decreased and the 
supernate temperature decreased during the transfer.   
 
Tank 41 salt removal was performed in a Batch mode at approximately 32 gpm with the 
liquid level over the salt cake kept to a minimum (6 inches).  The Tank 25 salt removal 
was performed in a Batch mode at 53 gpm.  In addition, the liquid level over the salt cake 
was increased up to 70 inches.  The Tank 25 salt removal campaign showed that the 
Batch process can be performed at 53 gpm with large batch sizes.  The increased flow 
and batch size during the Tank 25 campaign still produced similar salt dissolution 
efficiencies as obtained during the Tank 41 campaign.  The Tank 41campaign20 
experienced an estimated 80 – 100% salt solution saturation while Tank 25 experience an 
estimated 90 – 100% saturation.     
 
The flowsheet should consider the salt dissolution process, the transfer process, and the 
Liquid Waste System Plan as part of developing the salt removal method.  Items such as 
transfer path, transfer flow rate, water addition to the transfer path during the transfer, 
dissolution method, and water addition method should be considered. 
 
The Tank 25 salt removal campaign lasted approximately 18 months.  The majority of the 
time during the first 12 months of the campaign was used to trouble shoot and revise the 
salt removal process.  In this time, 160,000 gallons of salt solution was transferred from 
Tank 25 resulting in the removal of 59” of salt cake.  During the last 6 months the 
process worked smoothly.  During this time, 1,130,000 gallons of salt solution was 
transferred from Tank 25 resulting in 113” of salt cake removed.  During the 6 months, a 
1 month delay was realized for pump replacement and 1 month for system plan delays.  
This includes items such as a transfer out of Tank 41 to Tank 23 for salt batch preparation 
and to make room for the next batch out of tank 25 and other system plan transfer 
conflicts.  Large water additions to support the next batch were made to Tank 25 shortly 
after the completion of the previous batch.  The corrosion control evaluation included a 4 
week time that the salt dissolution process could be stalled before action was required to 
restore the tank chemistry.  Small water additions (~ 6”) were made to extend the 
corrosion control requirements.  These additional water additions accommodated 
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extending the start of a batch transfer in the order of weeks and did not impact the salt 
dissolution rates.    
 
During the planning stages of the Tank 25 salt removal, the “Bleed and Feed” process 
was selected because of the concern of not being able to produce large batch transfers 
over the IAL while keeping the salt dissolution process efficient.  During the Tank 25 salt 
dissolution it was shown that large batch sizes are possible.  During Batch 2 Transfer 2 
and Batch 3 Transfer 2, 331,000 and 341,000 gallons of salt solution were transferred out 
of Tank 25.  Additional salt solution remained in Tank 25 at the end of these transfers 
that would have produced an even larger batch but the tank transfer limit was reached and 
the transfer was stopped.  
 
A batch out of the salt removal tank should be planned to fill the receiving tank and at the 
same time expose as much salt cake as possible to support the subsequent batch.  The 
volume available in the receiving tank can change from batch to batch.  A starting point 
for future salt dissolution can be to cover the salt with 60 inches of liquid and perform a 
recirculation transfer for several days.  Further experience can then be gained with 
varying the amount liquid over the salt cake and the recirculation time.  A possible 3 
week batch cycle may consist of 1 week for water addition on exposed salt cake, 1 week 
of recirculation, and a 1 week transfer exposing the salt cake in preparation for the next 
Batch. 
 
The Tank 25 pumping system was not originally designed with the intention of 
performing recirculation transfers.  It was identified during the salt removal campaign 
that a recirculation transfer would be beneficial in several areas.  The pump was designed 
with a minimum of a 6 month design life.  A recirculation transfer allowed for checking 
the pump operation and checking for pump pluggage prior to entering the IAL transfer 
procedure.  Flushing the pump, performing a transfer, or running the pump in 
recirculation on a monthly basis is a method to keep the pump from plugging.  The 
transfer pump was installed in Tank 25 a total of 21 month before it failed on a ground 
fault condition.    A spare pump system should be available in case of pump failure. 
 
A recirculation transfer also provides mixing of the high specific gravity solution with the 
lower specific gravity solution allowing the less saturated liquid to come in contact with 
the salt cake.  This method of mixing has also been used in the paste for mixing corrosion 
control chemicals.  Since the design of the pump system did not consider a recirculation 
transfer, the transfer path included a dead leg to FDB-4.  This limited the time a 
recirculation transfer could be performed or flushing of the transfer became difficult.  
Heated flush water was used successfully to flush the pump and transfer lines.  The Tank 
25 salt removal campaign was successfully completed with limited recirculation 
transfers.  Future salt removal campaigns should consider recirculation in the pump 
system design as a method to mix the salt solution.  The pump system flowmeter should 
be located prior to the recirculation outlet.  The pump should not be located directly on 
the tank bottom.  This avoids solids that may be on the tank bottom from entering the 
pump.  An example of a recirculation pumping system is contained in M-DCP-F-08007. 
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The reel tape was used to obtain the salt level.  Care should be taken not to drive the reel 
tape too far.  Camera coverage may be required from time to time during the salt 
sounding.   Facility equipment worked well.  Some equipment repairs were required 
during the salt removal campaign but no pre-campaign renovations were required.     

Page 16 of 23 
  



SRR-LWE-2010-00027 Rev. 0 
   

Table 2: Tank 25 Salt Removal Processing 
Timeline

Date Event

Tank 25 
Liquid 
Level

Tank 25 
Salt Level 

(in)

Tank 41 
Liquid Level 

(in)

7/17/2008 Initiated Water addition to refill the tank 316
7/21/2008 Complete tank refill water addition (256,000 gal.) 329 218
7/24/2008 Start Batch 1 Transfer 1 294
7/25/2008 Stop Batch 1 Transfer 1 (72,000 gal.) 308 293 236
8/9/2008 Start Batch 1 Transfer 2

8/10/2008
Stop Batch 1 Transfer 2, Complete Batch 1 (54,000 
transferred; 44,000 gallons added to Tank 25 306 253

10/14/2008 Start 48 hour recirculation transfer
10/16/2008 Complete 48 recirculation transfer
11/7/2008 Start Water Addition
11/9/2008 Complete Water Addition (87,000 gal.) 333 265

11/28/2008 Start Tank 41 to 49 transfer
11/29/2008 Complete Tank 41 to 49 transfer 219
12/16/2008 Perform 3 hour recirculation transfer 263
3/17/2009 Start Batch 2 Transfer 1 257
3/17/2009 Stop Batch 2 Transfer 1 (35,000 gal.) 323 226
4/21/2009 Complete IAL flush
7/7/2009 Start Batch 2 Transfer 2

7/11/2009 Stop Batch 2 Transfer 2 (331,000 gal.) 229 343
7/13/2009 Start Water Addition
7/15/2009 Complete Water Addition (185,000) 281
7/28/2009 Start Batch 2 Transfer 3
7/29/2009 Stop Batch 2 Transfer 3, Complete Batch 2 (50,000 gal) 267 361
8/5/2009 Start/Complete Water Addition (25,000 gal) 274
8/8/2009 Start 12 hour recirculation transfer
8/9/2009 Complete 12 hour recirculation transfer

8/30/2009 Start Water Addition
8/31/2009 Complete Water Addition (28,000 gal) 281
9/8/2009 Start/Complete Water Addition (25,000 gal) 288

9/11/2009 Start Tank 41 to 23 transfer, Start 24 hour recirc. Transfer
9/12/2009 Complete 24 hour recirculation transfer
9/15/2009 Complete Tank 41 to 23 transfer 200
9/19/2009 Start Batch 3 Transfer 1
9/20/2009 Stop Batch 3 Transfer 1 (86,000 gal.) 263 212 232
9/23/2009 Start Batch 3 Transfer 2
9/27/2009 Stop Batch 3 Transfer 2, Complete Batch 3 (341,000 gal.) 166 194 361
10/5/2009 Start Water Addition
10/8/2009 Complete Water Addition (175,000 gal.) 212

10/15/2009 Start/Complete Water Addition (44,000 gal) 225
10/22/2009 Start Tank 41 to 23 transfer
10/23/2009 Start/Complete Water Addition (24,000 gal.) 231
10/24/2009 Complete Tank 41 to 23 transfer 245
10/31/2009 Perform 1 hour recirculation transfer 164
11/2/2009 Start Batch 4 Transfer 1 157
11/4/2009 Stop Batch 4 Transfer 1 (137,000 gal) 192 151 294
12/3/2009 Start/Complete Water Addition (21,000 gal) 196

12/16/2009 Install new transfer pump
12/25/2009 Perform Salt sounding 153
12/26/2009 Perform 8 hour recirculation transfer
12/28/2009 Start Batch 4 Transfer 2
12/30/2009 Stop Batch 4 Transfer 2, Complete Batch 4 (185,000 gal.) 140 148 361
1/14/2010 Final salt sounding 144
1/14/2010 Start Water Add to cover salt
1/17/2010 Complete Water Add to cover salt (174,000 gallons) 191  
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Table 3: Tank 25 Salt Removal Key Variables 
    

Water 
Added 
Actual 

(total gal)
Salt level 
Actual (in)

Salt level 
date

Salt 
removed 
in.        
(E2 reel 

tape)

Salt 
Removed 

gal.
Feed/Salt 
Dissolved

% 
Complete 
(based on 

150")

Volume 
transferred 
from Tank 
25 (Cumm 

gal)

Pump out / 
Salt 

Dissolved
0 316

257775 294.02 7/24/2008 21.98 77,150 3.34 13%
262122 293.37 8/3/2008 22.63 79,431 3.30 14%
303412 265.88 9/24/2008 50.12 175,921 1.72 30%
392097 264.55 11/13/2008 51.45 180,590 2.17 31%
392784 263.44 12/15/2008 52.56 184,486 2.13 32%
394299 261.33 1/10/2009 54.67 191,892 2.05 33%
395931 260.66 2/6/2009 55.34 194,243 2.04 33%
397385 257.00 3/14/2009 59.00 207,090 1.92 36% 492,000 2.38
669581 211.55 9/20/2009 104.45 366,620 1.83 63%
669849 194.10 9/27/2009 121.90 427,869 1.57 73% 966,000 2.26
913977 164.80 10/29/2009 151.20 530,712 1.72 91%
915559 156.99 11/3/2009 159.01 558,125 1.64 96%
915844 150.86 11/5/2009 165.14 579,641 1.58 99%
940450 147.50 12/30/2009 168.50 591,435 1.59 102% 1,287,875 2.18
940746 144.10 1/14/2010 171.90 603,369 1.56 104% 1,287,875 2.13  
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Figure 1: Tank 25 Salt Removal Salt Level and Water Addition 
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Figure 1 shows the salt level versus dissolution water added.  The goal of the Tank 25 salt 
removal campaign was to dissolve the salt cake down to the 150 inch level at greater than 
70% saturation.  The 100% line shows the volume of water to dissolve a certain amount 
of salt cake at saturation.  The 70% line shows the volume of water to dissolve a certain 
amount of salt cake at 70% saturation.  As shown by the graph, the goal of the salt 
removal campaign was met. 
 
The final salt level in Tank 25 was 144 inches.  The flowsheet predicted it would require 
780,000 gallons of dissolution water to dissolve the saltcake to 144 inches at 100% 
saturation and 1,554,000 gallons at 70% saturation.  The actual volume of dissolution 
water used was 941,000 gallons.  This equates to 94% saturation.  
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Figure 2 – 4 shows the interior of Tank 25 at the conclusion of salt removal. 
 
 

Figure 2: G Riser Looking South 
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Figure 3: G Riser Looking East  
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 Figure 4: B2 Riser Looking North East 
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