
June 30, 2003

MEMORANDUM TO: Larry Camper, Deputy Director
Licensing and Inspection Directorate
Spent Fuel Project Office, NMSS

THRU: John D. Monninger, Chief /RA/
Licensing Section
Licensing and Inspection Directorate
Spent Fuel Project Office, NMSS

FROM: Christopher M. Regan, Project Manager /RA/
Licensing Section
Licensing and Inspection Directorate
Spent Fuel Project Office, NMSS

SUBJECT: SUMMARY OF JUNE 17, 2003 PUBLIC MEETING WITH GENERAL
ELECTRIC REGARDING THE 10 CFR PART 72 LICENSE RENEWAL
APPLICATION FOR GE-MORRIS (TAC NO. L23091)

On June 17, 2003, Nuclear Regulatory Commission (NRC) staff from the Spent Fuel Project
Office and their technical assistance contractors from Advanced Technologies and Laboratories
International, Inc., met with representatives of the General Electric Company (GE) at the GE
Morris Operation (GEMO) in Morris, Illinois.  The purpose of the meeting was to discuss the
staff’s ongoing review of GE’s application for renewal of the GEMO 10 CFR Part 72 license
for storage of spent nuclear fuel.  The meeting was publicly noticed on June 5, 2003.  
Attachment 1 is a list of attendees; Attachment 2 is the meeting agenda; and Attachment 3 is a
technical paper provided to GEMO by the NRC.

The NRC staff opened with a general statement on the purpose of the meeting and scope of its
review.  The staff described its approach for the review of the GEMO license renewal
application and noted that there is draft guidance currently available for development of a
license renewal application but that no explicit guidance exists for a wet, pool-type spent fuel
storage facility like GEMO.  The staff’s review of the GEMO renewal application has relied
substantially on existing NRC review guidance for operating reactor license renewals under 
10 CFR Part 54 (that guidance specifically related to spent fuel pools and associated
equipment), and on the aforementioned draft review guidance development for 10 CFR Part 72
license renewals for dry cask storage systems.  The 10 CFR Part 72 draft renewal guidance
was provided for comment in a letter to Virginia Electric Power Company (VEPCO) on
March 29, 2001; a copy of that letter was provided to the GEMO staff.  The NRC staff further
indicated that the focus of its review will be on aging management and the processes,
programs, policies, and procedures GEMO has in place to identify, mitigate, and reduce the
impact of age related degradation on the facility. 
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GEMO staff then presented an overview of the licensing history of the facility and also
discussed some of the major decontamination, restoration, and improvement projects the site
has undertaken in the recent past.  These projects included:  emptying and decontaminating
three underground vaults (the Low Activity Waste vault, the cladding vault, and the dry chemical
vault), replacement of the basin water cooling system with a Freon heat exchanger and new
external coolers, replacement of the basin water purification system with a new demineralizer
system, and replacement of the plant air compressors with smaller, more efficient units.  In
addition, to assess the corrosion rate of the basin pool stainless steel liner, GE removed a
sample coupon from the liner plate.  Examination of the amount of corrosion on the sample was
used to estimate the overall basin corrosion rate, discussed further in the licensee’s renewal
application.
  
The NRC provided a brief summary of the principles of license renewal that the staff were
applying in their review and which were reflected in the Request for Additional Information (RAI)
that was provided to GEMO on May 16, 2003. Specifically, these principles focus on the
scoping and screening of systems, structures, and components (SSCs) subject to license
renewal and the subsequent aging management review of these SSCs.  It was also noted that
this approach is consistent with license renewal activities established for operating nuclear
power reactors.  GEMO questioned the need for the amount of information requested in the
staff’s RAI, to which the staff responded that the staff is required to make a finding with respect
to licensing continued operation of the GEMO facility and that there must be sufficient
information from which the staff can draw these conclusions and make the finding.  In addition it
is necessary for the kind of information requested in the RAI also be made available in the
public domain and should therefore be submitted on the licensees docket. With this
understanding GEMO highlighted a few specific RAI questions requiring technical clarification.
The staff provided additional basis and background to clarify the specific RAIs in question.

Concluding the discussion of the RAI, the staff outlined the current schedule and GEMO stated
that they were optimistic that they could satisfy the August 8, 2003, RAI response date
requested by the staff.  It was also agreed that it would be in the best interest of both parties to
meet again shortly before the RAI response is to be submitted to the NRC to ensure GEMO has
responded to the RAI as comprehensively as possible to minimize the need for a second RAI.

A short site tour was conducted by GEMO staff at the close of the meeting.  All major facilities
and areas were visited.  No regulatory decisions were requested or made at this meeting.

Attachments:   1.  Attendance List
  2.  Agenda
  3.  Technical Paper
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Attachment 1

NRC Meeting with GE on the Application for License Renewal
for the GE Morris Operation Independent Spent Fuel Storage Installation 

June 17, 2003

ATTENDEES

NAME ORGANIZATION

Christopher Regan NRC/Spent Fuel Project Office

John Monninger NRC/Spent Fuel Project Office

Kim Hardin NRC/Spent Fuel Project Office

Mark Orr ATL

Mark Notich ATL

Chris Monetta GE Nuclear Energy

Jim Ellis GE Morris Operation

Ed Secko GE Morris Operation



Attachment 2

MEETING BETWEEN
GENERAL ELECTRIC COMPANY

AND THE NUCLEAR REGULATORY COMMISSION
GE-MORRIS INDEPENDENT SPENT FUEL STORAGE LICENSE RENEWAL

June 17, 2003

Agenda

1.  Introductions

2.  NRC review status and general overview of technical and environmental review of GE-Morris
renewal application (NRC)

3.  Brief GE-Morris Facility Overview/Licensing History (GE-Morris)

4.  Discussion of NRC Request for Additional Information (GE-Morris & NRC)

5.  Review schedule/Future meetings (NRC)

6.  Closing remarks



Attachment 3

Review of Justification for Assuming Equivalency Between Conductivity and pH

The February 16, 1996 memo from L. L. Denio to the Morris Operation Safety Committee was
reviewed with respect to the feasibility of using conductivity as a measure of pH in basin water.
The NRC staff has concluded that conductivity and pH are not easily correlated and conductivity
is not a suitable substitute for pH. 

1. Evaluation of conductivity

The following equation is presented: 
1 1

1000R C CH H Cl Cl
=

+θ θ θ[( )( ) ( )( )]
where 1/R = conductivity

 = Cell constant (1.0/cm)
CH = normal concentration of the hydrogen ion

H = Equivalent conductance of hydrogen ion (350 ohm-1 cm2 eq-1)
CCl = normal concentration of the chloride ion

Cl = Equivalent conductance of chloride ion (76 ohm-1 cm2 eq-1)

The relationship is correct, however there are several problems with how it is used:  

The cell constant is often “calibrated using a sample of known conductivity” (Atkins,
1990).  The subject report does not state the source of the cell constant.

The second paragraph on page 2 of the justification contains the statement “a pH of less
than about 5.6 or greater than 8.5 is impossible given a conductivity of 1 µmho/cm.” In
the justification, the assumption that the normal concentrations of H+ and Cl– are equal
has no basis. Specifically, if the Cl– concentration is 10 ppm (the maximum allowed by
the license) this is equivalent to a normal concentration of 2.82E-04 equivalents/L.  A pH
of 5.6 is equivalent to a normal H+ concentration of 2.3E-06 equivalents/L. This two-
order of magnitude difference in concentration suggests that the implied assumption of
an equivalent concentration of H+ and Cl– electrolyte is not correct.

The centimeter-gram-seconds (c.g.s.) units for equivalent conductance are ohm-1 cm2

eq-1.   It is important to include the appropriate conversion from mho/cm to µmho/cm in
the above equation to ensure correct evaluation. No conversion factors are given in the
justification report.  

2. Concentration of NaNO3

Measured NaNO3 concentrations suggest that this constituent could be the dominant
electrolyte in solution. Assuming a concentration of 200 ppm NaNO3 (maximum allowed
by the license), the molar concentration would be 0.00235 mole/L. This gives an
effective normal concentration of 0.00235 equivalents/L for each of the ions Na+ and
NO3-. Because NaNO3 is a strong electrolyte, it completely dissociates in water. This
implies that conductivity of the solution will be more a reflection of the NaNO3 in solution,
than of the pH.  

For the observed concentration of 0.1 ppm NaNO3, an equivalent normal concentration
would be 1.18E-6 equivalents/L, slightly less than that of H+ given above. The
concentration of  NaNO3 will need to remain consistently low in order for it not to
dominate the conductivity of the basin water.



Figure 1.
Concentration vs. Conductivity

3.  Dissolved CO2

The observed pH of 5.5 for basin water is indicative of equilibrium with CO2 in the
atmosphere. It should be noted however, that decreases in temperature will not result in
the significant changes in pH observed. For example, water in equilibrium with
atmospheric CO2 at a partial pressure (PCO2) of 10-3.3 will exhibit a pH of 5.56 at 25oC. At
5oC, the pH will be 5.5, given that PCO2 remains constant (based on data from Drever,
1988). Carbonic acid (H2CO3)  is a weak electrolyte and does not dissociate completely.
At the concentrations suggested by the observed pH, this constituent would not affect
the conductivity significantly, given the presence of NaNO3.   

At low concentrations, strong electrolytes such as HCl and NaNO3 exhibit an almost
linear relationship between square root of the concentration
and conductivity; however, weak electrolytes do not (Atkins,
1990). Even if carbonic acid were the only electrolyte
present in solution, for each small change in pH, there
would be a large change in observed conductivity. Such a
relationship can be difficult to calibrate.  

The graph in Figure 1 depicts the typical relationship
between molar conductivity and the square root of
concentration of various electrolytes in the low-
concentration range. The curves in Figure 1 demonstrate
that it may be possible to extrapolate a relationship between
concentration and conductivity for strong electrolytes,
however, the problems engendered by weak electrolytes
such as carbonic acid are severe (based on data from
Robinson, 1965).  

In summary, the use of conductivity as a measure of pH cannot be relied upon given the
presence of NaNO3 and equilibration of basin waters with the atmosphere.  
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