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NOTE TO:  PROJ0734 
 
ORGANIZATION: Department of Energy 
 
SITE:  Savannah River Site, F Tank Farm Closure 
 
SUBJECT: SUMMARY OF TELEPHONE CONFERENCE CALL HELD ON  
 OCTOBER 29, 2014, BETWEEN THE U.S. NUCLEAR REGULATORY 

COMMISSION STAFF AND DEPARTMENT OF ENERGY 
REPRESENTATIVES CONCERNING NRC STAFF QUESTIONS 
REGARDING TANKS 5 AND 6 GROUTING OPERATIONS 

 
 

On October 29, 2014, the U.S. Nuclear Regulatory Commission (NRC) staff and 

representatives of the U.S. Department of Energy (DOE) held a telephone conference call to 

discuss NRC staff questions related to Tanks 5 and 6 grouting operations and documentation.  

NRC is in the process of preparing a technical review report of the topic. 

 

Enclosure 1 provides a listing of the telephone conference participants.  Enclosure 2 contains a 

summary of the discussion.  A copy of this summary was provided to the DOE for comment. 

 
 
       
      /RA/ 

James Shaffner, Project Manager 
Low-Level Waste Branch 
Division of Decommissioning, Uranium Recovery,  
  and Waste Programs 
Office of Nuclear Material Safety  
  and Safeguards 
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  Enclosure 1 

LIST OF PARTICIPANTS 
TELEPHONE CALLS WITH DEPARTMENT OF ENERGY 

 SAVANNAH RIVER SITE, F AREA TANK FARM CLOSURE 
  
 

October 29, 2014 
 

 
Participants    Affiliation 
Sherri Ross    Department of Energy (DOE), Savannah River Site 
Linda Suttora    DOE HQ 
Leigh Beatty    South Carolina Department of Health and Environmental 

Control 
Cynthia Barr    U.S. Nuclear Regulatory Commission (NRC) 
Christopher Grossman  NRC 
James Shaffner   NRC 
Leah Parks    NRC 
Cynthia Dinwiddie   Southwest Research Institute® 
Steve Thomas    Savannah River Remediation (SRR) 
Mark Layton    SRR 
Kent Rosenberger   SRR  
John Occhipinti    SRR 
Greg Arthur    SRR  
Jim Rush    SRR 
Steve Simner      SRR 
Frank England    SRR 
Larry Romanowski   SRR   
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

  Enclosure 2 

Summary of Discussion 
 

Prior to the teleconference, the U.S. Department of Energy (DOE) provided responses to a 
number of follow-up action items resulting from the March 26-27, 2014, onsite observation at  
F-Area Tank Farm facility (ML14106A573).  Some of these follow-up actions were related to the 
subject of the teleconference, Tanks 5 and 6 grouting, and others were not.  At the beginning of 
the teleconference, DOE representatives briefly summarized responses to a number of these 
follow-up action items.  For follow-up action items unrelated to the teleconference, including 
discussion of As Low as Reasonably Achievable (ALARA) worker dose evaluations and 
documentation, the U. S. Nuclear Regulatory Commission staff (NRC) was primarily in listening 
mode.  Because the follow-up action item documentation was provided the afternoon prior to the 
teleconference, NRC staff was unable to review all of the information provided by DOE prior to 
the teleconference.  Thus, separate teleconferences will be held in the future to discuss any 
follow-up NRC staff questions on the DOE documentation, or follow-up questions can be 
addressed in a future onsite observation.  A brief summary of the discussion related to the 
follow-up action items is included in this meeting summary. 
 
Responses to follow-up action items 2, 6, 11c, 14, 15, 18, 19 from the March 26-27, 2014, 
onsite observation listed below are included in documentation provided by DOE prior to the 
teleconference (SRR-CWDA-2014-00094, ML14302A536).  
 

• Follow-up Action Item #2:  DOE to provide NRC an electronic copy of Tanks 5 and 6 
Grouting Post Job ALARA Reviews when available. 

• Follow-up Action Item #6:  DOE to provide NRC a copy of the Tank 5/6 Final 
Configuration Report when available. 

• Follow-up Action Item #11c:  DOE to provide NRC documentation available regarding 
DOE response to recent earthquake event. 

• Follow-up Action Item #14:  DOE to provide NRC documentation relative to completion 
of full-scale batching (i.e., qualification testing) as recommended (page 24) in  
SRNL-STI-2011-00551. 

• Follow-up Action Item #15:  DOE to provide NRC information relative to differences in 
grout density values listed in Tables 3-4 and 3-5 of SRNL-STI-2011-00551. 

• Follow-up Action Item #18:  DOE to provide NRC total volume of tremie lubricant  
(i.e., Slick Willie) added to Tanks 5 and 6 during grouting activities. 

• Follow-up Action Item #19:  DOE to provide NRC water-to-cement ratios for all batch 
tickets from grouting activities on September19, 2013 and September 23, 2013. 

 
With regard to follow-up action item #2, DOE indicated that it had not yet sent the Job Specific 
Radiological Work Permit related to Tanks 5 and 6 bulk grout fill.  Following the meeting, the 
Work Permit was emailed from DOE to the NRC project manager.  With regard to follow-up 
action item #18, DOE clarified that the primary purpose of Slick Willie is not to lubricate the 
tremie prior to grouting each day, but to coat and lubricate the TK70 pump and slick line.  Use of 
the priming agent makes it easier to clean the pump and minimizes grout moisture loss during 
delivery of the grout to the tank along the slick line.  DOE also clarified that Slick Willie is in a 
powder form and is mixed with 9 ft3 of water prior to its introduction into the pump.  DOE 
indicated that a lesson learned from Tanks 5 and 6 grouting was that a smaller volume of 
lubricant may be acceptable, that an insignificant amount of water was taken up by the slick line 
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during transfer of the grout to the tank, and that in the future Slick Willie would be drained from 
the pump to minimize unnecessary addition of excess water to the tank.1 
 
Follow-up action items 11, 13, 16, and 21 from the March 26-27, 2014, onsite observation have 
yet to be addressed.  These follow-up action items include the following: 
 

• Follow-up Action Item #11:  DOE and NRC to arrange for telecon regarding on-going 
NRC waste tank structural analysis calculations. 

• Follow-up Action Item #13:  DOE to provide NRC available information regarding 
adiabatic temperature rise in tank fill grout. 

• Follow-up Action Item #16:  DOE to provide NRC information regarding DOE decision to 
not utilize shrinkage compensating admixtures in tank grout formulation. 

• Follow-up Action Item #21:  DOE and NRC to arrange for telecon regarding on-going 
residual waste testing. 

 
With regard to follow-up action items #13 and #16, DOE indicated that it had no additional 
documentation to provide related to temperature monitoring or development of shrinkage 
compensating admixtures.  DOE re-submitted a reference (SRNL-STI-2011-00749) previously 
provided to NRC that provided semi-adiabatic temperature rise measurements using a 1 yd3 test 
form.  As stated in a NRC staff technical review for Tanks 18 and 19 (ML13269A365), it is not 
clear to NRC staff that the temperature profile and evolution measured in the test form are 
representative of grouting of a much larger tank.  With regard to evaluation and development of 
shrinkage compensating formulations, DOE indicated that, due to lack of funding, this effort has 
not yet been pursued.  As stated in an NRC staff technical review for Tanks 18 and 19 
(ML13269A365), shrinkage and cracking that could lead to formation of preferential pathways 
through the system is considered by NRC staff to be risk-significant.  Evaluation of the extent 
and performance impact of tank grout shrinkage is listed as a high priority in NRC staff’s 
monitoring plan (ML12212a192) as it is important to assessing compliance of the F-Area Tank 
Farm with the performance objectives in 10 CFR Part 61, Subpart C. 
 
With regard to follow-up action item #11, a teleconference will be scheduled sometime in the 
future to discuss site stability calculations.  With regard to follow-up action item #21, DOE 
indicated that it had recently received a Fiscal Year 2014 summary of Savannah River National 
Laboratories activities related to residual tank waste testing.  DOE is in the process of reviewing 
the information and will send NRC the document.  NRC and DOE will schedule a follow-up 
teleconference to discuss recent activities in this area. 
 
The primary purpose of the teleconference was to discuss a number of questions provided to 
DOE in July 2014 in advance of the teleconference.  These questions and the discussion 
between NRC and DOE related to these questions are summarized below. 
 
Question 1: 
 
During a teleconference on May 1, 2013, NRC staff presented key points regarding its review of 
video footage during grouting of Tanks 18 and 19 (ML13127A291).  As a follow-on action, NRC 
provided DOE its main points from reviewing the video footage.  Also, as a follow-on action, 

                                                 
1 During Tanks 5 and 6 grouting the work order was modified to add steps for potentially removing excess 
liquid during riser fill activities.  Pumping was not needed as excess liquid appeared to be incorporated 
into the grout or lost through evaporation. 
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DOE agreed to respond to NRC at a later date, either in writing or via teleconference.  Please 
clarify if DOE intends to provide a response as follow-up to this teleconference. 
 
Discussion: 
 
DOE does intend to respond and anticipates providing a written response to Question 1 by the 
end of November 2014. 
 
Question 2: 
 
Please clarify if DOE intends to supply the following information that was requested in Action 
Items resulting from the March 2014 onsite observation: 
 

a) DOE to provide NRC available information regarding adiabatic temperature rise in tank 
fill grout (see Item #3 from NRC e-mail dated March 3, 2014) 

 
b) DOE to provide NRC documentation relative to completion of full-scale batching (i.e., 

qualification testing) as recommended (page 24) in SRNL-STI-2011-00551 
 

c)  DOE to provide NRC information relative to differences in grout density values listed in 
Tables 3-4 and 3-5 of SRNL-STI-2011-00551. (see Item #6 from NRC e-mail dated 
March 3, 2014) 
 

d) DOE to provide NRC information regarding DOE decision to not utilize shrinkage 
compensating admixtures in tank grout formulation. 
 

e) DOE to provide NRC total volume of tremie lubricant (i.e., Slick Willie) added to Tanks 5 
and 6 during grouting activities. 
 

f) DOE to provide NRC water-to-cement ratios for all batch tickets from grouting activities 
on September 19, 2013 and September 23, 2013.  (Note that September 19, 2013 Batch 
Tickets have been provided but not September 23, 2013). 

 
Discussion: 
 

a) As discussed above, DOE provided no new information on adiabatic temperature rise in 
tank fill grout2.  DOE indicated that they are considering instrumenting a tank with 
thermocouples in the future to obtain field data about the thermal conditions in the tank.  
Tank thermal conditions may influence grout porosity, hydration product formation, and 
thermal cracking.  NRC staff indicated that temperature monitoring is important to 
evaluate the potential for thermal cracking.  As stated in the F-Area Tank Farm 
Monitoring Plan, Monitoring Factor 3.3 “Shrinkage and Cracking”, NRC staff is interested 
in any mechanism that could lead to shrinkage and cracking, and the formation of 
preferential pathways through the system that by-pass the tank grout (ML12212A192). 

 
b) DOE clarified that SRNL-STI-2011-00749, previously provided to the NRC, provided the 

full-scale batch testing results as recommended in SRNL-STI-2011-00551. 

                                                 
2 DOE previously provided SRNL-STI-2011-00749 that provided results of semi-adiabatic temperature 
rise measurements for a 1 yd3 specimen. 
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c) DOE clarified the differences in grout density reported in SRNL-STI-2011-00551 (dry 

versus wet density). 
 

d) As discussed above, DOE currently has no plans to develop shrinkage compensating 
grout formulations due to funding and priority. 

 
e) As discussed above, DOE provided NRC an estimate of total volumes of Slick Willie 

introduced into Tanks 5 and 6.  DOE provided clarification on the purpose of Slick Willie.  
DOE also provided details on lessons learned related to use of Slick Willie in the 
grouting process. 

 
f) DOE provided NRC water to cement ratios for all batch tickets from grouting conducted 

on September 19, through 23, 2013, in a graphical format.  A non-conformance report 
was issued related to high grout water content for batches delivered to Tank 16 on 
September 19, 2013.  Data on September 23, 2013, was included for comparison 
against the non-conforming September 19, 2013, water to cement ratios.  DOE agreed 
to provide the data in spreadsheet format following the teleconference. 

 
Question 3: 
 
The following are specific questions/comments pertaining to the example batch tickets 
submitted as Attachment 3 to SRR-CWDA-2014-00026. 
 

a) Please clarify what is meant on each ticket where someone handwrote “Exp 958 330 
oz.”  The High Range Water Reducer ADVA was to be added in an amount of 320 oz 
per batch.  Was Exp 958 a replacement additive for ADVA, or does the note have 
another meaning? 
 

b) Please define “trim water.” 
 

c) Given the design plan for 1 cubic yard of grout, and the fact that a truck contains 8 cy of 
grout, one can conclude that the material described as Recover, which is called for at a 
level of 7 oz/cy by the design, would be required in an amount of 56 oz/truck.  Why did 
some batch tickets indicate that Recover was only required in the amount of 50.4 oz 
(see 041020, 040822, 041033, 41043)?  For all other constituents, the target amount 
was exactly 8 times the amount required per cubic yard, but Recover appeared to have 
a variable “target.” 
 

d) Batch ticket 39403 may be incomplete in that it was rejected without being labeled as 
such.  It seems to have no test slump data; the cement batch values were lined through, 
as if incorrect, yet NRC staff interprets the notes for Time Start and Time Stop to indicate 
grout was placed in the tank.  Other rejected loads did not have a Time Start/Stop.  
Could DOE please clarify if this batch was rejected and if it was placed into the tank? 

 
e) The minimum accepted water-to-cementitious material ratio appeared to be 0.562, and 

the maximum appeared to be 0.585.  Three accepted batches exceeded the specified 
water-to-cementitious material ratio of 0.58.  The vendor’s reported “actual” ratio did not 
seem to include the total volume of water added in every case; instead, the reported 
ratio on each batch ticket appeared to automatically assume the entire 388 lbs of water 



5 
 

 

was added.  Please clarify how the reported ratio is attained and how it relates to the 
actual ratio of grout placed into the tank, which may not contain all of the withheld water. 
 

f) NRC staff note the vendor added more aggregate (sand and stone) than was called for 
in the design plan.  Please clarify why. 
 

g) Several of the batch tickets DOE supplied were somewhat difficult to read.  The original 
batch tickets may have been reduced in size during reproduction, causing additional 
difficulty in clear recognition of numbers (9 vs. 8; 6 vs. 5, etc.).  In the future, it would be 
very helpful if DOE could make corrections for readability in advance. 

 
Discussion: 
 

a) With regard to use of the High Range Water Reducer (HRWR) ADVA, DOE clarified that 
EXP 958 is a viscosity modifying admixture (VMA).3  DOE confirmed NRC staff’s 
understanding that VMAs are used in every batch to achieve higher slumps in Tanks 5 
and 6 compared to Tanks 18 and 19 while using the same quantities of cement and 
water (same water to cement ratios).  Higher slumps and more flowable grout are 
necessary for Tanks 5 and 6 compared to Tanks 18 and 19 due to the presence of 
cooling coils.  DOE further clarified that ARGOS4 is the company that batches the grout 
for tank placement, and that ARGOS uses EXP 958 rather than Kelco-Crete Diutan Gum 
alone, although either product is acceptable for use per the grout specifications.  Only 
EXP 958 has been used in Tanks 5, 6, 18, and 19 grouting.  

 
b) DOE clarified that trim water (also called hold back water or hold out water) is the water 

withheld from the batch prior to delivery to the site to allow water additions at the site, if 
necessary, to achieve the desired slump.  DOE indicated that water additions to reach 
the desired slump typically occur at the beginning of the day, and that DOE relays 
information back to ARGOS so that it can adjust the quantity of VMA added to the grout 
batches to achieve the desired slump with no water additions after the truck reaches the 
site.  The grout batches are tested at the site until the targeted slump is achieved with no 
water additions.  Subsequent batches, that may not be tested5, are assumed to have the 
desired level of slump and no water is added. 

 
c) DOE clarified that the metering of Recover6 in the quantity of 50.4 oz explains the 

apparent inconsistency between the quantity of Recover indicated on the batch tickets 
and a design amount of 7 oz/yd3 or 56 oz.  DOE further clarified that Recover is only 
added as required.  NRC requested information on the types and quantities of 
admixtures used in tank grouting.  DOE agreed to provide NRC material safety data 
sheets or other documentation related to use of admixtures in tank grouts. 

 

                                                 
3 According to SRNL-STI-2011-00749, EXP 958 is a stabilized mixture of HRWR ADVA 575 and Kelco-
Crete Diutan gum. 
4 According to SRNL-STI-2011-00749, ARGOS Ready Mix acquired LaFarge, the cement company that 
grouted Tanks 18 and 19. 
5 Typically only batches at the beginning of the day and then after midday (after around 100 cubic yards) 
are formally tested. 
6 DOE indicated that Recover is a hydration stabilizer that prevents early stiffening so that the grout 
remains flowable for longer periods of time. 
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d) With regard to batch 39403, DOE confirmed that the load was rejected.  NRC further 
inquired if the start and stop time indicated that the batch was discharged into the tank.  
DOE indicated that between 1 and 4 cubic yards of the material was pumped into the 
tank before the material was rejected by an onsite construction discipline engineer.  
DOE confirmed NRC staff’s understanding that the construction discipline engineer 
monitors the grout added to the TK70 pump to provide a qualitative check on the grout 
quality and has the ability to reject a batch at any time.  DOE stated that this was the 
only time they recall that a batch was rejected based on visual observation for Tanks 5 
and 6. 

 
e) DOE clarified that calculated water to cement ratios reported on the batch tickets include 

withheld water (water to cement ratios are overestimated).  The graphical data provided 
in Attachment 1 to (ML14302A536) has the actual water to cement ratios (does not 
include the total amount of withheld water).  DOE used an example batch ticket to 
explain how water to cement ratios is calculated. 

 
f) DOE clarified that each grouting day, the moisture content of the sand and aggregate is 

measured at the vendor’s site by cooking the water off.  The apparent discrepancy in the 
amount of sand and aggregate used in certain batches compared to the design amount 
is related to variations in moisture content. 
 

g) DOE acknowledged the difficulty in reviewing the batch tickets and will try to improve the 
readability of future data provided. 
 

Follow-up Actions 
 

• DOE to provide participant’s list to NRC. 
• DOE to provide Job-Specific Radiological Work Permit for Tanks 5 and 6 bulk grout fill. 
• DOE to provide SRNL Residual Waste Testing Report 
• DOE to provide MSDS for admixtures. 
• DOE to clarify whether ± 1 percent of water or grout or ± 3 percent water to cement ratio 

are acceptable per ASTM C94 Section 9.3. 
• DOE to provide water to cement ratio data from Attachment 1 (ML14302A536) in 

spreadsheet format. 


