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Division of Waste Management 
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SUBJECT: SUMMARY OF CLARIFICATION DISCUSSION BETWEEN U.S. NUCLEAR 

REGULATORY COMMISSION STAFF AND U.S DEPARTMENT OF ENERGY 
AND SAVANNAH RIVER REMEDIATION STAFF CONCERNING FLOW 
MODELING AND CALIBRATION RELATED TO H AREA TANK FARM AT THE 
SAVANNAH RIVER SITE 

 
 
On May 9, 2013, a discussion occurred between U.S. Nuclear Regulatory Commission (NRC) 
and U.S. Department of Energy (DOE) technical staff and contractors to address clarifying 
questions related to flow modeling and calibration as well as other topics related to performance 
assessment of the H Area Tank Farm at the Savannah River Site.  The questions were based 
on NRC staff review of DOE’s performance assessment and related reference material.  The 
discussions were conducted as part of NRC’s consultation responsibility per section 3116 of the 
Ronald W. Reagan National Defense Authorization Act of 2005.  The discussions were needed 
to clarify specific technical areas highlighted in this summary. No decisions or conclusions 
resulted from the meeting. 
 
Meeting participants are included in Enclosure 1; summary of discussion is included in 
Enclosure 2. 
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Enclosure 1 

List of Participants 
Teleconference with U.S. Department of Energy Staff Re:  Savannah River Site, H-Area 

Tank Farm regarding Flow Modeling and Calibration and related Issues 
 

May 9, 2013 
 
Participant     Affiliation 
Sherri Ross U.S. Department of Energy (DOE) Savannah River  
 (DOE-SR) 
Kim Hauer     Savannah River Remediation (SRR) 
Mark Layton     SRR 
Larry Romanowski    SRR 
Kent Rosenberger    SRR 
Steve Thomas     SRR 
Ben Dean     SRR 
Maggie Millings    Savannah River National Laboratory (SRNL) 
Gregory Flach     SRNL 
Christopher Grossman U.S. Nuclear Regulatory Commission 

  (NRC)/Division of Waste Management and 
  Environmental Protection (DWMEP) 

George Alexander    NRC/DWMEP 
Cynthia Barr     NRC/DWMEP 
James Shaffner    NRC/DWMEP 
Cynthia Dinwiddie    Center for Nuclear Waste Regulatory 
       Analysis 



 

 
Enclosure 2 

Meeting Summary 
 

Teleconference Between the U.S. Nuclear Regulatory Commission and  
U.S. Department of Energy Staff Regarding H-Area Tank Farm Section 3116 Consultation 
NRC Staff Request for Clarification Regarding Flow Modeling and Calibration and Related 

Issues 
 

May 9, 2013 
 
 
Based on its continuing review of the Performance Assessment (PA) related to the draft basis 
for H-Tank Farm (HTF) waste determination, the U.S. Nuclear Regulatory Commission (NRC) 
staff requested follow-up clarifications of DOE’s approaches on several topics that arose during 
technical discussions on April 17, 2013.  Topic areas included flow modeling and calibration, 
hydrogeological representations, soft geologic zones, model benchmarking, and the boundary 
selected for compliance demonstration 
 
NOTE:  Herein, the use of the term NRC staff refers collectively to NRC staff and its contractors; 
the use of the term U.S. Department of Energy (DOE) staff refers collectively to DOE staff and 
its contractors. 
 
Topic:  Flow Modeling and Calibration 
 
Discussion:  
 

• NRC staff requested clarification on the differences between pathlines modeled 
in the General Separations Area (GSA)/PORFLOW and the H-Tank Farm (HTF) 
PORFLOW models.  DOE acknowledged that original speculation about starting 
elevations was incorrect and pointed to correct representations in the PA 
documentation.  DOE performed sensitivity analyses to show that pathline 
trajectories were not very sensitive to starting elevation.  DOE noted that flux 
loading started at basemat elevation for submerged and partially submerged 
tanks and at water table elevation for unsubmerged tanks. 
 

• NRC staff had requested follow-up on calibration statistics.  DOE acknowledged 
this but suggested that it could be better covered in response to a Request for 
Additional Information (RAI) when they would have more time to research the 
topic. 

 
• NRC requested additional information about potential artificial recharge sources 

listed in predecessor GSA/FACT model documentation.  No specific information 
regarding these sources was discussed during the teleconference. 

 
• DOE stated that initial GSA/FACT modeled hydraulic heads in H-Area were too 

low.  During the calibration process, recharge was increased.  When the 
GSA/FACT model was migrated to GSA/PORFLOW, artificial recharge sources 
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at H-Area were omitted during the calibration process and only hydraulic 
conductivity was decreased.  

 
• DOE indicated that the GSA database is thought to have overestimated heads in 

parts of H-Area (specifically near Tanks 48, 49, 50, and 51).  Environmental 
Restoration Data Management System (ERDMS) well data suggests that water 
levels are lower in this part of H-Area and the vadose zone is thicker.  DOE 
suggested that this circumstance should have a positive impact on the 
compliance case.  However, DOE acknowledged that conservatism is 
radionuclide specific.  NRC staff indicated that its concern was with the amount 
of vertical and horizontal spreading of the plumes observed in HTF model results. 

 
• NRC asked for clarification of locations of hydraulic conductivity adjustments at 

H-Area during model calibration.  DOE indicated that a map view graphic to 
clarify the location of the zone could be developed in the future (better addressed 
as a RAI response) and provided several specific examples of hydraulic 
conductivity for discrete modeled hydrogeologic units. 

 
• At April 17, 2013, teleconference, DOE indicated that there may be perched 

water table zones in H-Area.  NRC inquired about the impact of such zones on 
model calibration and results.  DOE indicated that mentioning perched zones 
may have been premature as subsequent inquiries have not yielded 
corroborating information.  This issue will be further investigated in the context of 
other calibration issues discussed above. 

 
• DOE confirmed that uncalibrated hydraulic conductivity assignments in 

GSA/FACT grid cells were based on a correlation between conductivity values 
measured via laboratory and field tests and total mud fraction observed in core 
from the same intervals. 

 
• NRC requested clarification regarding the magnitude of vertical to horizontal flow 

in and just outside the tank for intact and degraded conditions.  DOE indicated 
difficulty in extracting information from modeling conducted by a subcontractor 
that was performed to support the HTF PA.  DOE will provide this information at 
a later date.  DOE clarified that consideration of cross-flow in estimating 
radionuclide flux out of the contaminated zone was not needed given its vertical 
extent.  However, in computing chemical transition times, flows out of the  
two-dimensional near-field model needed to be adjusted to account for cross-flow 
through thicker tank/vault components. 

 
• NRC requested information on the impact of capped conditions on the flow field 

at H-Area.  DOE posited that the cover could cause preferential flow of 
contaminants downward instead of laterally because of the way runoff water 
infiltrates at the edge of the cap and moves toward the center of the HTF 
footprint.  The cap will also locally flatten the groundwater divide, thus reducing 
the gradient.  This will effectively move the peak dose out in time.  NRC indicated 
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that the cap was shown to have an impact on particle directions in modeling 
simulations. 
 

• NRC asked for clarification regarding the material properties used to model grout 
fill in the PA.  DOE responded that that “High Quality Concrete” was actually 
used in near-field modeling in the PA for non-degraded grout fill.   

 
Status: Some follow-up on specific topics related to flow modeling and calibration are 

warranted as noted above.  There will be a follow-up telephone call regarding 
historic ground water monitoring data, gaps, and uncertainties.  It was agreed 
that several complex topics are better addressed in RAI responses. 

 
Topic:  Hydrogeological Representations 
 
Discussion: 
 

• NRC had requested clarification regarding hydrostratigraphy of H-Area and the 
associated model representation of that stratigraphy.  DOE referred NRC to 
related information in WSRC-TR-96-0399, Rev. 1.  
 

• NRC asked whether lower vadose zone material properties were relevant to 
near-field modeling at H Area given that the “lower vadose zone” as defined in 
E Area may be submerged in the UTRA-UZ at H Area.  DOE confirmed that the 
lower vadose zone lies beneath the water table in H Area.  

 
• NRC asked DOE to clarify the basis for average saturated zone hydraulic 

conductivities reported in the PA for Upper Three Runs upper zone (UTRA-UZ) 
and lower zone (UTRA-LZ) aquifers because the PA values were not traceable to 
supporting documentation.  DOE explained that adjustments were made between 
the final calibrated values in GSA/FACT and the 25 and 35 percent increases 
made during GSA/PORFLOW model calibration (i.e., lower leakages for the 
Gordon confining unit and higher hydraulic conductivities for the upper and lower 
zones of the Upper Three Runs aquifer).   

 
• NRC requested follow-up regarding observed water fluctuations in UTRA-UZ.  

Correlation with rainfall was fairly consistent except during the mid-1980s.   
DOE has not uncovered documentation related to intentional water table 
depression in the mid-1980s. 

 
Status: Follow-up is needed regarding relevance of lower vadose zone input data in 

near-field modeling and anomalies in water table fluctuations during certain time 
periods.  
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Topic  Soft Zones 
 
Discussion: 
 

• NRC requested results from research on soft geologic zones that may have 
hydrogeologic ramifications in H-Area.  A report by Bagwell suggests that soft 
zones are less a factor in H-Area than at the nearby nuclear power plant Vogtle.  
A report by Georgia Tech researchers has not been published yet.  The soft 
zones are 40K years old and were not significantly impacted by the major 
Charleston earthquake.  
 

Status: Some follow-up is warranted because NRC questions are focused on hydrologic 
transport, not geotechnical issues. 

 
Topic:  Benchmarking 
 
Discussion: 
 

• NRC requested clarification regarding flow fields used for modeling cases B-D. 
DOE stated that 72 flow fields were simulated in PORFLOW and abstracted for 
use in Goldsim.  NRC pointed DOE to specific files provided with the Goldsim 
models that indicated the flows for Cases B-D were the same as the flow for 
Case A.  These files may not have been used in the probabilistic modeling. 
 

• NRC requested clarification regarding cross-flow adjustments to chemical 
transition times.  DOE noted the need for cross flow in calculating chemical 
transition times but not for calculating flux out of the tanks.  Flux out of the tanks 
could be represented in the two-dimensional near-field models because cross-
flow (horizontal) flux was not expected to be significant for the very thin 
contaminated zone represented in the models.  DOE noted that above the water 
table GoldSim used flow information from PORFLOW to calculate chemical 
transition times.  Below the water table the Goldsim model was used to calculate 
pore volumes using the cross-flow factor. 

 
Status: NRC requested a follow-up discussion regarding GoldSim modeling. 
 
Topic:  Compliance Boundary 
 
Discussion: 
 

• NRC requested follow-up regarding the risk significance of DOE’s 100 meter (m) 
boundary selection.  DOE indicated that additional 1 m observation points were 
created near source areas in the HTF PORFLOW modeling.  Additionally, 1 m 
boundary data are available.  GoldSim modeling results also provide information 
to assess the risk-significance of a change in the compliance boundary.  DOE 
inquired whether this information would be sufficient.  NRC indicated that it would  
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look at the information already provided by DOE and could also add observation 
points using a hypothetical 100 m boundary around the HTF tanks (that does not 
include the ancillary equipment) to assess the impact of a change in the 
compliance boundary on the results.  NRC would get back to DOE to let DOE 
know if it needed additional modeling results related to this issue. 

 
Status: NRC will evaluate the need for additional model runs to evaluate the risk 

significance of different boundary configurations. 
 


