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72.48 Applicability Analysis for Changes, Tests, Experiments 
 

 
 
 
 
 
 
 
 
 

Description of Activity:  
 
GE-MO License SNM-2500, Section 4.0, Paragraph 4.8.1 specifies basin water chemistry 
values for pH (4.5 to 9.0), NaNo3 (<200 ppm), and Cl (<10 ppm).  This 72.48 provides 
evaluation of a proposed change in water conductivity value to 1.35 (equivalent 5.5 to 8.0 
pH) and eliminate NaNo3 and Cl measurements.   
 
(See discussion, justification and previous 72.48 attached) 

Does this activity: 
 

 Yes  No 

 Increase the probability of occurrence of an accident previously evaluated in 
the CSAR? 

 X 
 
 Increase the consequences of an accident previously evaluated in the CSAR? 
 
 Increase the probability of occurrence of a malfunction of equipment important 

to safety previously evaluated in the CSAR? X  

X  

 
 Increase the consequences of a malfunction of equipment important to safety 

previously evaluated in the CSAR?  X 
 
 Create the possibility of a different type of accident than any previously 

evaluated in the CSAR? 
 X 

 
 Create the possibility of a different type of malfunction of equipment important 

to safety than any previously evaluated in the CSAR? 
X  

 
 Reduce the margin of safety as defined in the basis for any technical 

specification? 
 X 

 
 Involve a significant increase in occupational exposure? 
 

 X 

 Involve a significant unreviewed environmental impact? 
 

 X 
 

Prepared by:    Title:  Regulatory Compliance Mgr.  Date:  July 28, 2004  
 
Safety Committee Approval (Required if any of the above questions are answered Yes.): 
Manager, Morris Operation:  ____________________   Date:  __________ 
Operations  & Maintenances Manager:  ____________________  Date:  __________ 
Regulatory Compliance Manager:  ______________________  Date:  ______________ 
Radiation & Operations Safety Officer:  ____________________  Date:  __________ 
Specialist EHS, Facilities & Procurement:  _____________________  Date:  __________ 
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72.48 Applicability Analysis for Changes, Tests, Experiments 
 
 
As shown in GE-MO 72.48 prepared February 16, 1996, conductivity is a more accurate way to 
measure ultra pure water quality than pH and a conductivity value of 2.5 µmho/cm was 
established, corresponding to a pH of 4.5 to 9.0 in keeping with the reference license specification.  
This 72.48 lowers that value to 1.35 µmho/cm for the basin water, equivalent to a pH value of 5.5 
to 8.0.  This change is in keeping with the requirements in NUREG 1801, Chapter III, Table A5.1-e 
establishing a lower limit of 5.5 pH for water as non-aggressive to concrete.  This value is also 
representative of the typical GE-MO basin water quality.  Since March 1976 the average basin 
water conductivity has been 1.07 µmho/cm.  There are no sources for NaNo3 and Cl in the basin 
environment and values for these materials repeatedly are below detectable limit.  During a recent 
test, basin water makeup, cooling and filtration were discontinued for a period of 50 days resulting 
in an actual conductivity increase to 1.22 µmho/cm.  A conductivity value of 1.35 µmho/cm also 
provides a much lower tolerance for ionic impurities allowing the elimination of NaNo3 and Cl 
measurements since values well below 5 ppm of either cause conductivity to significantly increase 
beyond 1.35 µmho/cm.  
 
Spent fuel in the GE-MO basins are clad with either stainless steel or zircalloy.  Per IAEA-
TECDOC-1012, “Durability of Spent Nuclear Fuels and Facility Components in Wet Storage”, the 
zirconium alloys represent a class of materials that is highly resistant to degradation in wet storage, 
including some experience in aggressive waters.  The database for the zirconium alloys supports a 
judgment of satisfactory wet storage in the time frame of 50 to 100 years or more (IAEA 5).  
Stainless steel components in wet storage have an excellent history of performance, including 
service in aggressive waters.  Specific examinations of LWR SS fuel claddings indicate no 
evidence of degradation after periods of wet storage.  Satisfactory service of SS clad fuels and 
facility components can be expected for several decades if materials with favorable microstructure 
and low stress levels are involved (IAEA 5).  This is based (IAEA 10.1) on the methods used to 
maintain water quality in storage pools including skimmers, periodic vacuuming and ion exchange 
filtration, (all of which are used in the GE-MO basins).  When these water control methods are 
effectively and systematically applied, environmental conditions in the pools are in the benign 
range, e.g., conductivities near 1 µS/cm (equivalent to 1 µmho/cm), chloride concentrations <1 
ppm, and pHs in the range of 4.5 to 8.0.  Since March 1976 average GE-MO basin water 
conductivity has been 1.07 µmho/cm, (pH value of 5.60 minimum).  Results of basin air and water 
sampling since the last fuel was received in January 1989 have been consistent, indicating the fuel 
cladding hasn’t deteriorated.  The quality of the GE-MO basin water and the more stringent values 
described here insure integrity of the fuel cladding and continue to demonstrate that no mechanism 
exists in the fuel storage environment to cause a release in quantities sufficient to result in 
exposures approaching the limits specified in 10 CFR 72.104. 
 
Attachments: 
 

Letter “Justification for Updating Basin Chemistry Technical Specification”, Prepared July 9, 
2004, by C. A. Roche 
 
72.48, “Justification for Assuming Equivalency Between Conductivity and pH”, Prepared 
February 16, 1996, by L. D. Denio 



g GE Nuclear Energy 
 

Christopher A. Roche Morris Operation 
Radiation & Operations Safety Officer General Electric Company 
 7555 East Collins Road 
 Morris, IL 60450 
 815/942-5590 Ext. 74 

 
TO: Morris Operation Safety Committee 
FROM: Christopher A. Roche 
DATE: July 28, 2004 
SUBJECT: Justification for Updating Basin Chemistry Technical Specifications 
 
Purpose 
 
This report will propose changes to the Technical Specifications in section 4.8.1 of 
SNM-2500 and provide justification for the proposed parameters. 
The proposed changes to section 4.8.1 Technical Specifications are: 

1. Add a Conductivity specification of 1.35 µmho/cm max. 
2. Remove the pH, Cl¯ and NaNO3 Technical Specifications. 

 
Background 
 
The current Technical Specifications for basin water chemistry were implemented in the 
early 1970s. At that time, basin water had a dissolved solid concentration of about 100 
ppm, mainly as sodium nitrate with an average conductivity of 215 µmho/cm. With an 
ionic content of this magnitude, the pH of water is an important parameter to ensure a 
chemically inert environment. The pH analysis provides detection capability for an 
addition of acidic or alkaline contaminates, since conductivity alone will not provide this 
information. 
The measurement of pH in high-ionic content water will yield accurate and consistent 
results because of the good electrical contact between the sensitive areas on the 
selective ion probe and the buffering capability of salts in solution. 
 
In 1976, a campaign to improve the quality of the basin water was undertaken. This 
resulted in the reduction of dissolved solids concentration to less than .1 ppm, and a 
reduction of the basin water conductivity to around one µmho/cm. Since March 1976 the 
average conductivity of the basin water has been 1.07 µmho/cm. At this conductivity, 
the maximum range of pH is 5.60 to 8.63. The best measure of quality for low-ionic 
content water is the conductivity of the water. The pH of low-ionic content water is 
difficult to determine and can be influenced greatly by many factors including, sample 
techniques, analysis equipment, atmospheric CO2, and sample storage. By maintaining 
low basin conductivity, we ensure the high quality of the basin water and an inert 
environment for fuel storage. 
 
Morris Operation Fuel Basin Chemistry Control 
 
Chemistry is maintained in the fuel basin by using ultra pure makeup water, mechanical 
and ionic filtering, and strict control of basin operations to prevent contamination of the 
basin water. 
The makeup water system is a closed loop ultra-pure water system that is continuously 
monitored for resistivity. Normal resistivity of system water is over 18 megohms/cm 
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(0.056 µmho/cm) and an alarm is actuated if water quality reaches 5 megohms/cm (.2 
µmho/cm), this will prevent addition of impure makeup water to the fuel basin. 
Fuel basin water is continuously purified using a mixed-bed ion exchange resin to 
maintain basin water quality. 
Conductivity of basin water is measured continuously to detect problems, trends or the 
addition of contaminates, so that actions may be taken immediately to correct the 
problem. 
 
The Morris fuel basin is open to air and is therefore susceptible to Carbon Dioxide (CO2) 
absorption. Carbon Dioxide forms Carbonic acid in water, which is a weak acid that 
lowers the pH and raises the conductivity of demineralized water. Demineralized water 
saturated with CO2 could have a pH as low as 5.6. Ultra pure water equilibrated with 
CO2 will have a conductivity of 0.8 to 1.2 µmho/cm because of the ions present in the 
water from CO2 absorption.  
 
Morris Fuel Basin Chemistry 

pH vs. Conductivity 1976 - Present
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The above graph shows basin conductivity and pH since March 1976. Trend lines are 
imposed over the data to show data trends data over time. The conductivity has been 
very stable around 1.0 µmho/cm. Conductivity spikes are attributable to basin 
operations that would be expected to raise conductivity, and actions were taken to 
quickly bring the parameters back to normal values. The pH values during the same 
period do not correlate with the conductivity values as would be expected for the very 
low conductivity of the basin water. Many of the pH values are outside of the possible 
pH range for the measured conductivity of the water. If the basin water conductivity is 
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maintained around 1 µmho/cm, a measured pH below 5.5 is outside of the theoretical 
pH range and is most likely erroneous. 
 
Justification for Technical Specifications 
 
A conductivity specification of 1.35 µmho/cm would provide a much lower tolerance for 
ionic impurities and allow the elimination of the Cl¯ and NaNO3 Technical Specifications. 
Conductivity measures the concentration of ions in solution; additions of ionic impurities 
would cause the conductivity to increase. 
The conductivity of solutions can be calculated by multiplying the Equivalent 
Conductance by the number of Equivalents as shown in the following equation. 
Conductivity = (ppm) / GFW x EC 
Where: 
 ppm = Contaminate concentration in mg contaminate / kg solute. 
 GFW = Gram Formula Weight of contaminate compound. 
 EC = Equivalent Conductance of contaminate compound. 

Note: the Infinite Dilution Equivalent Conductances are used for these calculations. 
 
Examples: 

 
A 5 ppm Chloride solution (assuming NaCl) would have the following conductivity: 

 
Conductivity = 5 ppm / 58 x 126.4 = 10.9 µmho/cm at 250C 
 
 

A 5 ppm Sodium Nitrate solution would have the following conductivity: 
 
Conductivity = 5 ppm / 85 x 121.5 = 7.1 µmho/cm at 250C 
 

 
As shown above, the concentrations required to exceed the 1.35 µmho/cm conductivity 
specification, are significantly below the current technical specifications for Chloride and 
Sodium Nitrate. Additional conservatism is built into the above calculations, as they do 
not take into account any other ions in solution such as hydrogen, hydroxyl, and 
carbonate ions from air exposure. 
 
The following graph shows the permissible pH range for a given conductivity. A 
conductivity limit of 1.35 µmho/cm would maintain the pH of the basin water between 
5.50 and 8.73. This is more restrictive than the current specification of 4.50 to 9.00. The 
average conductivity of the basin water since March 1976 is 1.07 µmho/cm. This 
conductivity has a pH range of 5.60 to 8.83. 
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pH-Conductivity Permissible Domain
for NaCl System at 25 degC
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Conclusion 
 
The current Technical Specifications are not consistent with the high quality water 
maintained in the Morris Fuel basins. The proposed Technical Specifications provide a 
stricter set of parameters for basin water chemistry control, and are best suited for 
maintaining an inert storage environment for the stored material and the basin 
components. 
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Submitted by: 

 
 
Christopher A. Roche 
Radiation and Operations Safety Officer 
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