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Surry TRP 014 Buried Pipe RAIs - Allik



Regulatory Basis

10 CFR 54.21(a)(3) requires an applicant to demonstrate that the effects of aging for structures and components will be adequately managed so that the intended function(s) will be maintained consistent with the current licensing basis for the period of extended operation.  One of the findings that the staff must make to issue a renewed license (10 CFR 54.29(a)) is that actions have been identified and have been or will be taken with respect to managing the effects of aging during the period of extended operation on the functionality of structures and components that have been identified to require review under 10 CFR 54.21, such that there is reasonable assurance that the activities authorized by the renewed license will continue to be conducted in accordance with the current licensing basis.  In order to complete its review and enable making a finding under 10 CFR 54.29(a), the staff requires additional information in regard to the matters described below.

RAI B2.1.271

Background:

SLRA Section B2.1.27, “Buried and Underground Piping and Tanks,” states the following: 

· “[t]he buried carbon steel piping of the fuel oil system for emergency electrical power system is the only buried piping that is protected by an active cathodic protection system.”

· “[t]he balance of piping and tanks within the scope of subsequent license renewal are not provided with cathodic protection.  Based on soil sampling and testing, it has been determined that installation and operation of cathodic protection is not necessary.”

· “[t]he Buried and Underground Piping and Tanks program is an existing program that, following enhancement, will be consistent with NUREG-2191, Section XI.M41, Buried and Underground Piping and Tanks.”

GALL-SLR Report AMP XI.M41, “Buried and Underground Piping and Tanks,” Table XI.M411, “Preventive Actions for Buried and Underground Piping and Tanks,” recommends that cathodic protection is provided for buried steel and cementitious piping and tanks.  In addition, the “preventive actions” program element of GALL-SLR Report AMP XI.M41 states the following:

· “[c]athodic protection is supplied for reinforced concrete pipe and prestressed concrete cylinder pipe.  Applicants provide justification when cathodic protection is not provided.”

· “[f]ailure to provide cathodic protection in accordance with Table XI.M41-1 may be acceptable if justified in the SLRA. The justification addresses soil sample locations, soil sample results, the methodology and results of how the overall soil corrosivity was determined, pipe to soil potential measurements and other relevant parameters. 

If cathodic protection is not provided for any reason, the applicant reviews the most recent 10 years of plantspecific operating experience (OE) to determine if degraded conditions that would not have met the acceptance criteria of this AMP have occurred. This search includes components that are not inscope for license renewal if, when compared to inscope piping, they are similar materials and coating systems and are buried in a similar soil environment. The results of this expanded plantspecific OE search are included in the SLRA.”

During the audit, the staff noted the following:  (a) Preventive Action Category D has been selected for buried steel piping (i.e., external corrosion control is not required); (b) precast concrete water pipe will conform to American Water Works Association (AWWA) C302, “Standard for Reinforced Concrete Pressure Pipe, Noncylinder Type;” and (c) plantspecific OE indicating instances of leaks, coating degradation, and minor external degradation of buried steel piping.

Licensee Event Report (LER) 281-2004-01, “Surry Power Station Regarding Switchyard Device Failure Results in a Reactor Trip,” (ADAMS Accession No. ML043280416) states the following:

On May 22, 2004, following refill of the Emergency Condensate Storage Tank, an unisolable leak in a buried Unit 2 AFW [auxiliary feedwater] recirculation line was discovered. The AFW system was declared inoperable. Further evaluations determined that the AFW system was capable of performing its intended function. The cause of the AFW piping leak was external galvanic corrosion of the buried carbon steel piping due to the failed corrosion protection.

Issue:

An adequate basis was not provided for why cathodic protection is not necessary for the balance of piping and tanks within the scope of subsequent license renewal.  For example:

· Consistent with GALL Report AMP XI.M41, specific details associated with how soil sampling and testing has demonstrated that installation and operation of cathodic protection is not necessary was not provided.  For example, the technical basis for not providing cathodic protection does not address pipetosoil potential measurements and other relevant parameters (e.g., external corrosion rate measurements).

· Instances of leaks and external degradation of buried steel piping were identified by the staff during the audit and review of LER 281-2004-01.

The staff also noted that the specific type(s) of buried cementitious piping within the scope of subsequent license renewal may be relevant to the technical justification for not installing cathodic protection.  During the audit, the staff reviewed a specification which noted that precast concrete water pipe will conform to AWWA C302.  The staff seeks confirmation on whether this specification is applicable to all buried cementitious piping within the scope of subsequent license renewal.

Request:

1. State the specific specification for buried cementitious piping within the scope of subsequent license renewal (e.g., AWWA C302).

2. State the basis for why the balance of buried steel and cementitious piping and tanks within the scope of subsequent license renewal are not provided with cathodic protection.



RAI B2.1.272

Background:

SLRA Section B2.1.27 states “[d]epending on the material, preventive and mitigative techniques include external coatings.”

GALL-SLR Report Table XI.M411 recommends that the following are coated in accordance with the “preventive actions” program element of GALL-SLR Report AMP XI.M41:  (a) buried steel, stainless steel, and cementitious components; and (b) underground steel and copper alloy components.

During the audit, the staff noted the following:  (a) buried stainless steel piping in the containment spray, residual heat removal, chemical and volume control, and safety injection systems may be externally coated or wrapped; (b) buried stainless steel piping in the fuel oil system is not externally coated; (c) buried steel piping in the condensate, fuel oil, service water, chilled water, and ventilation systems may be coated with tar pitch with felt wrap, tapewrap, or coal tar epoxy; (d) buried concrete piping does not have external coating; (e) underground steel and copper alloy components may be wrapped or coated; (f) original plant specifications required that buried plant piping be coated with a coal tar pitch/felt wrap system; and (g) buried fuel oil storage tanks are coated externally with “poxitar or approved equal.”

Issue:

The staff seeks confirmation on whether the following are coated in accordance with the “preventive actions” program element of GALL-SLR Report AMP XI.M41:  (a) buried steel, stainless steel, and cementitious piping and piping components; and (b) underground steel and copper alloy piping and piping components.  In addition, an adequate basis for how the “poxitar or approved equal” external coating used on the buried fuel oil storage tanks is in accordance with the “preventive actions” program element of GALLSLR Report AMP XI.M41 was not provided.

Request:

1. Provide clarification regarding if the following are coated in accordance with the “preventive actions” program element of GALL-SLR Report Table XI.M411:  (a) buried steel, stainless steel, and cementitious piping and piping components; and (b) underground steel and copper alloy piping and piping components.  If all or portions of inscope piping and piping components are not externally coated in accordance with the “preventive actions” program element of GALL SLR Report AMP XI.M41, provide justification for why external coatings are not provided.

2. State the basis for why the “poxitar or approved equal” external coating used on the buried fuel oil storage tanks is in accordance with the “preventive actions” program element of GALLSLR Report AMP XI.M41.



RAI B2.1.273

Background:

SLRA Section A1.16, “Fire Water System,” states “[t]his program manages aging effects by conducting periodic visual inspections, flow testing, and flushes consistent with provisions of the 2011 Edition of National Fire Protection Association (NFPA) 25, “Inspection, Testing, and Maintenance of WaterBased Fire Protection Systems.””

GALL-SLR AMP XI.M41 states for fire mains installed in accordance with NFPA 24, “Standard for the Installation of Private Fire Service Mains and Their Appurtenances,” preventive actions beyond those in NFPA 24 need not be provided if the system undergoes a periodic flow test in accordance with NFPA 25.  The staff notes that NFPA 24 provides provisions for external coatings in Section 10.8.3.5, “Corrosion Resistance,” and backfill quality in Section 10.9, “Backfilling.” 

During the audit the staff noted the following:  (a) buried fire protection piping has an external bituminous coating; and (b) the fire protection system was designed in accordance with applicable NFPA standards.

Issue:

During the audit, the staff noted that the fire protection system was designed in accordance with applicable NFPA standards; however, this observation does not specifically address if the fire protection system was designed in accordance with NFPA 24.  The staff notes that an external bituminous coating meets the intent of NFPA 24, Section 10.8.3.5; however, based on the documents reviewed during the audit, the staff was not able to confirm that the backfill quality for buried fire protection piping meets the intent of NFPA 24, Section 10.9.

Request:

1. State if all buried fire protection piping is externally coated with a bituminous coating.  If buried fire protection piping is not externally coated with a bituminous coating, state the basis for how external coatings meet the intent of NFPA 24, Section 10.8.3.5.

2. State the basis for how backfill quality for buried fire protection piping meets the intent of NFPA 24, Section 10.9.



RAI B2.1.274

Background:

SLRA Section B2.1.27 states the following:

Soil sampling and testing is performed during each excavation and a station-wide soil survey is also performed once in each 10-year period to confirm that the soil environment of components within the scope of license renewal is not corrosive for the installed material types. Soil sampling and testing is consistent with EPRI Report 3002005294, “Soil Sampling and Testing Methods to Evaluate the Corrosivity of the Environment for Buried Piping and Tanks at Nuclear Power Plants.”

Buried metallic materials within the scope of the Buried and Underground Piping and Tanks program include steel, gray cast iron, and stainless steel.  GALLSLR Report AMP XI.M41 states that soil has been determined to not be corrosive for the material type (e.g., AWWA C105, “Polyethylene Encasement for Ductile-Iron Pipe Systems,” Table A.1, “Soil-Test Evaluation”) is a factor in determining if Preventive Action Category E or F is appropriate for steel, which is inclusive of gray cast iron.  GALLSLR Report AMP XI.M41 does not explicitly use soil corrosivity to guide inspection quantities for stainless steel.

During the audit the staff noted Preventive Action Category D has been selected for buried steel piping.

During its review of EPRI Report 3002005294, the staff noted that there are two tables that provide guidance related to determining soil corrosivity.  Observations from the two tables are noted below. 

· Table 93, “ANSI/AWWA C105/A21.5 Soil Corrosivity Index for Ductile Iron in Soil,” provides identical guidance to AWWA C105, Table A.1, regarding indexing pH, redox potential, sulfides, and moisture.  Table 93 provides different guidance to AWWA C105, Table A.1 regarding indexing soil resistivity.

· Table 94, “Soil Corrosivity Index from BPWORKS,” provides specific guidance for cast iron (column three), carbon steel (column four), and stainless steel (column seven).  Parameters used to determine soil corrosivity are soil resistivity, pH, redox potential, sulfides, chlorides, soil moisture, and soil bacteria.  Based on these parameters, soil can be classified as mildly corrosive, moderately corrosive, appreciably corrosive, or severely corrosive.

Issue:

The SLRA did not state staff how EPRI Report 3002005294 will be utilized with respect to the Buried and Underground Piping and Tanks program.  Specifically, the staff noted the following:

· GALLSLR Report AMP XI.M41 uses soil corrosivity as a factor in determining if Preventive Action Category E or F is applicable for buried steel piping; however, the staff noted during the audit that Preventive Action Category D has been selected for buried steel piping.

· EPRI Report 3002005294 provides two tables that provide guidance related to determining soil corrosivity.  The SLRA did not state which one of these tables is used to determine soil corrosivity.

· If EPRI Report 3002005294, Table 9-4 will be utilized (i.e., using column three for gray cast iron, column four for steel, and column seven for stainless steel), the SLRA did not state how “non-corrosive soil” determination was concluded because based on EPRI Report 3002005294, soil can only be classified as mildly corrosive, moderately corrosive, appreciably corrosive, or severely corrosive (i.e., there is no classification designated as “non-corrosive”).

· GALL SLR Report AMP XI.M41 does not explicitly use soil corrosivity to guide inspection quantities for stainless steel.  A basis was not provided for how EPRI Report 3002005294 will be used to guide inspection quantities for stainless steel.

· SLRA Section B2.1.27 states that soil sampling and testing is performed to confirm that the soil environment of components within the scope of license renewal is not corrosive for the installed material types.  The SLRA did not state what action(s) will be taken if soil is determined to be corrosive.

Request:

Provide additional clarification regarding how EPRI Report 3002005294 will be utilized with respect to the Buried and Underground Piping and Tanks program.  Specifically, address the following:  (a) how “not corrosive” soil will be determined for each buried metallic material (i.e., steel, gray cast iron, and stainless steel) within the scope of subsequent license renewal; and (b) how the determination of “corrosive” versus “not corrosive” soil for each buried metallic material within the scope of subsequent license renewal impacts the Buried and Underground Piping and Tanks program (e.g., extent of inspections).



RAI B2.1.275

Background:

GALLSLR AMP XI.M41 states the following:

For coated piping or tanks, there is either no evidence of coating degradation, or the type and extent of coating degradation is evaluated as insignificant by an individual:  (a) possessing a NACE Coating Inspector Program Level 2 or 3 inspector qualification; (b) who has completed the Electric Power Research Institute Comprehensive Coatings Course and completed the EPRI Buried Pipe Condition Assessment and Repair Training Computer Based Training Course; or (c) a coatings specialist qualified in accordance with an ASTM standard endorsed in Regulatory Guide 1.54, Revision 2, “Service Level I, II, and III Protective Coatings Applied to Nuclear Power Plants.”

During the audit, the staff noted that an individual with EPRI Comprehensive Coating Training or NACE Nuclear Power Plant Coating Training will evaluate whether the observed coating condition is acceptable.

Issue:

The SLRA lacked specificity on how the qualifications of the individual determining if the type and extent of coating degradation is insignificant will be consistent with the intent of GALLSLR AMP XI.M41.

Request:

State the basis for how the qualifications of the individual determining if the type and extent of coating degradation is insignificant will be consistent with the intent of GALLSLR AMP XI.M41.

RAI B2.1.276

Background:

As amended by letter dated April 2, 2019, SLRA Section B2.1.27, Enhancement No. 3, states the following in part:

· Procedures will be revised to specify that cathodic protection surveys use the -850mV polarized potential, instant off criterion specified in NACE SP0169-2007 for steel piping acceptance criteria unless a suitable alternative polarization criteria can be demonstrated.  Alternatives will include the -100 mV polarization criteria, -750mV criterion (soil resistivity is less than 100,000 ohm-cm), -650mV criterion (soil resistivity is greater than 100,000 ohm-cm), or verification of less than 1 mpy [mils per year] loss of material rate.  Alternatives will be demonstrated to be effective through verification of soil resistivity every five years, use of buried coupons, electrical resistance probes, or placement of reference cells in the immediate vicinity of the piping being measured.  As an alternative to verifying the effectiveness of the cathodic protection system every five years, soil resistivity testing is conducted annually during a period of time when the soil resistivity would be expected to be at its lowest value (e.g., maximum rainfall periods).

· When using electrical resistance corrosion rate probes, the impact of significant site features and local soil conditions will be factored into placement of the probes and use of the data.

GALLSLR Report AMP XI.M41 recommends that the effectiveness of the cathodic protection system (i.e., verifying less than 1 mpy external loss of material rate) is verified (a) every year when using the 1 mpy criterion; and (b) every 2 years when using the 100 mV minimum polarization criterion.  In addition, GALLSLR Report AMP XI.M41 states when electrical resistance corrosion rate probes will be used, the application identifies how the impact of significant site features and local soil conditions will be factored into placement of the probes and use of probe data.

Issue:

1. GALLSLR Report AMP XI.M41 recommends that the effectiveness of the cathodic protection system is verified every year when using the 1 mpy criterion and every 2 years when using the 100 mV minimum polarization criterion.  The statement in the enhancement that “[a]s an alternative to verifying the effectiveness of the cathodic protection system every five years…” implies that all alternatives to the -850 mV polarized potential, instant off criterion will have the effectiveness of the cathodic protection system verified every five years.

2. The SLRA lacked specificity on how the impact of significant site features and local soil conditions will be factored into placement of the probes and use of probe data.

Request:

1. State the basis for why the effectiveness of the cathodic protection will be verified every five years when utilizing the 1 mpy and 100 mV minimum polarization cathodic protection acceptance criteria.

2. Provide clarification regarding how the impact of significant site features and local soil conditions will be factored into placement of the probes and use of probe data.

References.

· AWWA C105, “Polyethylene Encasement for Ductile-Iron Pipe Systems.” Denver, Colorado: American Water Works Association. 2010.

· AWWA C302, “Reinforced Concrete Pressure Pipe, Noncylinder Type.” Denver, Colorado: American Water Works Association. 2011.

· EPRI Report 3002005294, “Soil Sampling and Testing Methods to Evaluate the Corrosivity of the Environment for Buried Piping and Tanks at Nuclear Power Plants.”  Palo Alto, California: Electric Power Research Institute. November 06, 2015.

· NFPA 24, “Standard for the Installation of Private Fire Service Mains and Their Appurtenances.” Quincy, Massachusetts: National Fire Protection Association. 2010.

· NFPA 25, “Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, 2011 Edition.” Quincy, Massachusetts: National Fire Protection Association. 2011.
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Regulatory Basis 
10 CFR 54.21(a)(3) requires an applicant to demonstrate that the effects of aging for 
structures and components will be adequately managed so that the intended function(s) 
will be maintained consistent with the current licensing basis for the period of extended 
operation.  One of the findings that the staff must make to issue a renewed license (10 
CFR 54.29(a)) is that actions have been identified and have been or will be taken with 
respect to managing the effects of aging during the period of extended operation on the 
functionality of structures and components that have been identified to require review 
under 10 CFR 54.21, such that there is reasonable assurance that the activities 
authorized by the renewed license will continue to be conducted in accordance with the 
current licensing basis.  In order to complete its review and enable making a finding 
under 10 CFR 54.29(a), the staff requires additional information in regard to the matters 
described below.

 
RAI B2.1.27-1 
Background: 
SLRA Section B2.1.27, “Buried and Underground Piping and Tanks,” states the following:  

• “[t]he buried carbon steel piping of the fuel oil system for emergency electrical power 
system is the only buried piping that is protected by an active cathodic protection 
system.” 

• “[t]he balance of piping and tanks within the scope of subsequent license renewal are 
not provided with cathodic protection.  Based on soil sampling and testing, it has been 
determined that installation and operation of cathodic protection is not necessary.” 

• “[t]he Buried and Underground Piping and Tanks program is an existing program that, 
following enhancement, will be consistent with NUREG-2191, Section XI.M41, Buried 
and Underground Piping and Tanks.” 

GALL-SLR Report AMP XI.M41, “Buried and Underground Piping and Tanks,” Table XI.M41-1, 
“Preventive Actions for Buried and Underground Piping and Tanks,” recommends that cathodic 
protection is provided for buried steel and cementitious piping and tanks.  In addition, the 
“preventive actions” program element of GALL-SLR Report AMP XI.M41 states the following: 

• “[c]athodic protection is supplied for reinforced concrete pipe and prestressed concrete 
cylinder pipe.  Applicants provide justification when cathodic protection is not provided.” 

• “[f]ailure to provide cathodic protection in accordance with Table XI.M41-1 may be 
acceptable if justified in the SLRA. The justification addresses soil sample locations, soil 
sample results, the methodology and results of how the overall soil corrosivity was 
determined, pipe to soil potential measurements and other relevant parameters.  
If cathodic protection is not provided for any reason, the applicant reviews the most 
recent 10 years of plant-specific operating experience (OE) to determine if degraded 
conditions that would not have met the acceptance criteria of this AMP have occurred. 
This search includes components that are not in-scope for license renewal if, when 
compared to in-scope piping, they are similar materials and coating systems and are 
buried in a similar soil environment. The results of this expanded plant-specific OE 
search are included in the SLRA.” 
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During the audit, the staff noted the following:  (a) Preventive Action Category D has been 
selected for buried steel piping (i.e., external corrosion control is not required); (b) precast 
concrete water pipe will conform to American Water Works Association (AWWA) C302, 
“Standard for Reinforced Concrete Pressure Pipe, Noncylinder Type;” and (c) plant-specific OE 
indicating instances of leaks, coating degradation, and minor external degradation of buried 
steel piping. 
Licensee Event Report (LER) 281-2004-01, “Surry Power Station Regarding Switchyard Device 
Failure Results in a Reactor Trip,” (ADAMS Accession No. ML043280416) states the following: 

On May 22, 2004, following refill of the Emergency Condensate Storage Tank, an 
unisolable leak in a buried Unit 2 AFW [auxiliary feedwater] recirculation line was 
discovered. The AFW system was declared inoperable. Further evaluations determined 
that the AFW system was capable of performing its intended function. The cause of the 
AFW piping leak was external galvanic corrosion of the buried carbon steel piping due to 
the failed corrosion protection. 

Issue: 
An adequate basis was not provided for why cathodic protection is not necessary for the 
balance of piping and tanks within the scope of subsequent license renewal.  For example: 

• Consistent with GALL Report AMP XI.M41, specific details associated with how soil 
sampling and testing has demonstrated that installation and operation of cathodic 
protection is not necessary was not provided.  For example, the technical basis for not 
providing cathodic protection does not address pipe-to-soil potential measurements and 
other relevant parameters (e.g., external corrosion rate measurements). 

• Instances of leaks and external degradation of buried steel piping were identified by the 
staff during the audit and review of LER 281-2004-01. 

The staff also noted that the specific type(s) of buried cementitious piping within the scope of 
subsequent license renewal may be relevant to the technical justification for not installing 
cathodic protection.  During the audit, the staff reviewed a specification which noted that precast 
concrete water pipe will conform to AWWA C302.  The staff seeks confirmation on whether this 
specification is applicable to all buried cementitious piping within the scope of subsequent 
license renewal. 

Request: 

1. State the specific specification for buried cementitious piping within the scope of 
subsequent license renewal (e.g., AWWA C302). 

2. State the basis for why the balance of buried steel and cementitious piping and tanks 
within the scope of subsequent license renewal are not provided with cathodic 
protection. 

 
RAI B2.1.27-2 
Background: 
SLRA Section B2.1.27 states “[d]epending on the material, preventive and mitigative techniques 
include external coatings.” 
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GALL-SLR Report Table XI.M41-1 recommends that the following are coated in accordance 
with the “preventive actions” program element of GALL-SLR Report AMP XI.M41:  (a) buried 
steel, stainless steel, and cementitious components; and (b) underground steel and copper alloy 
components. 
During the audit, the staff noted the following:  (a) buried stainless steel piping in the 
containment spray, residual heat removal, chemical and volume control, and safety injection 
systems may be externally coated or wrapped; (b) buried stainless steel piping in the fuel oil 
system is not externally coated; (c) buried steel piping in the condensate, fuel oil, service water, 
chilled water, and ventilation systems may be coated with tar pitch with felt wrap, tape-wrap, or 
coal tar epoxy; (d) buried concrete piping does not have external coating; (e) underground steel 
and copper alloy components may be wrapped or coated; (f) original plant specifications 
required that buried plant piping be coated with a coal tar pitch/felt wrap system; and (g) buried 
fuel oil storage tanks are coated externally with “poxitar or approved equal.” 
Issue: 
The staff seeks confirmation on whether the following are coated in accordance with the 
“preventive actions” program element of GALL-SLR Report AMP XI.M41:  (a) buried steel, 
stainless steel, and cementitious piping and piping components; and (b) underground steel and 
copper alloy piping and piping components.  In addition, an adequate basis for how the “poxitar 
or approved equal” external coating used on the buried fuel oil storage tanks is in accordance 
with the “preventive actions” program element of GALL-SLR Report AMP XI.M41 was not 
provided. 
Request: 

1. Provide clarification regarding if the following are coated in accordance with the 
“preventive actions” program element of GALL-SLR Report Table XI.M41-1:  (a) buried 
steel, stainless steel, and cementitious piping and piping components; and (b) 
underground steel and copper alloy piping and piping components.  If all or portions of 
in-scope piping and piping components are not externally coated in accordance with the 
“preventive actions” program element of GALL SLR Report AMP XI.M41, provide 
justification for why external coatings are not provided. 

2. State the basis for why the “poxitar or approved equal” external coating used on the 
buried fuel oil storage tanks is in accordance with the “preventive actions” program 
element of GALL-SLR Report AMP XI.M41. 

 
RAI B2.1.27-3 
Background: 
SLRA Section A1.16, “Fire Water System,” states “[t]his program manages aging effects by 
conducting periodic visual inspections, flow testing, and flushes consistent with provisions of the 
2011 Edition of National Fire Protection Association (NFPA) 25, “Inspection, Testing, and 
Maintenance of Water-Based Fire Protection Systems.”” 
GALL-SLR AMP XI.M41 states for fire mains installed in accordance with NFPA 24, “Standard 
for the Installation of Private Fire Service Mains and Their Appurtenances,” preventive actions 
beyond those in NFPA 24 need not be provided if the system undergoes a periodic flow test in 
accordance with NFPA 25.  The staff notes that NFPA 24 provides provisions for external 
coatings in Section 10.8.3.5, “Corrosion Resistance,” and backfill quality in Section 10.9, 
“Backfilling.”  
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During the audit the staff noted the following:  (a) buried fire protection piping has an external 
bituminous coating; and (b) the fire protection system was designed in accordance with 
applicable NFPA standards. 
Issue: 
During the audit, the staff noted that the fire protection system was designed in accordance with 
applicable NFPA standards; however, this observation does not specifically address if the fire 
protection system was designed in accordance with NFPA 24.  The staff notes that an external 
bituminous coating meets the intent of NFPA 24, Section 10.8.3.5; however, based on the 
documents reviewed during the audit, the staff was not able to confirm that the backfill quality 
for buried fire protection piping meets the intent of NFPA 24, Section 10.9. 
Request: 

1. State if all buried fire protection piping is externally coated with a bituminous coating.  If 
buried fire protection piping is not externally coated with a bituminous coating, state the 
basis for how external coatings meet the intent of NFPA 24, Section 10.8.3.5. 

2. State the basis for how backfill quality for buried fire protection piping meets the intent of 
NFPA 24, Section 10.9. 

 
RAI B2.1.27-4 
Background: 
SLRA Section B2.1.27 states the following: 

Soil sampling and testing is performed during each excavation and a station-wide soil 
survey is also performed once in each 10-year period to confirm that the soil 
environment of components within the scope of license renewal is not corrosive for the 
installed material types. Soil sampling and testing is consistent with EPRI Report 
3002005294, “Soil Sampling and Testing Methods to Evaluate the Corrosivity of the 
Environment for Buried Piping and Tanks at Nuclear Power Plants.” 

Buried metallic materials within the scope of the Buried and Underground Piping and Tanks 
program include steel, gray cast iron, and stainless steel.  GALL-SLR Report AMP XI.M41 
states that soil has been determined to not be corrosive for the material type (e.g., AWWA 
C105, “Polyethylene Encasement for Ductile-Iron Pipe Systems,” Table A.1, “Soil-Test 
Evaluation”) is a factor in determining if Preventive Action Category E or F is appropriate for 
steel, which is inclusive of gray cast iron.  GALL-SLR Report AMP XI.M41 does not explicitly 
use soil corrosivity to guide inspection quantities for stainless steel. 
During the audit the staff noted Preventive Action Category D has been selected for buried steel 
piping. 
During its review of EPRI Report 3002005294, the staff noted that there are two tables that 
provide guidance related to determining soil corrosivity.  Observations from the two tables are 
noted below.  

• Table 9-3, “ANSI/AWWA C105/A21.5 Soil Corrosivity Index for Ductile Iron in Soil,” 
provides identical guidance to AWWA C105, Table A.1, regarding indexing pH, redox 
potential, sulfides, and moisture.  Table 9-3 provides different guidance to AWWA C105, 
Table A.1 regarding indexing soil resistivity. 
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• Table 9-4, “Soil Corrosivity Index from BPWORKS,” provides specific guidance for cast 
iron (column three), carbon steel (column four), and stainless steel (column seven).  
Parameters used to determine soil corrosivity are soil resistivity, pH, redox potential, 
sulfides, chlorides, soil moisture, and soil bacteria.  Based on these parameters, soil can 
be classified as mildly corrosive, moderately corrosive, appreciably corrosive, or 
severely corrosive. 

Issue: 
The SLRA did not state staff how EPRI Report 3002005294 will be utilized with respect to the 
Buried and Underground Piping and Tanks program.  Specifically, the staff noted the following: 

• GALL-SLR Report AMP XI.M41 uses soil corrosivity as a factor in determining if 
Preventive Action Category E or F is applicable for buried steel piping; however, the staff 
noted during the audit that Preventive Action Category D has been selected for buried 
steel piping. 

• EPRI Report 3002005294 provides two tables that provide guidance related to 
determining soil corrosivity.  The SLRA did not state which one of these tables is used to 
determine soil corrosivity. 

o If EPRI Report 3002005294, Table 9-4 will be utilized (i.e., using column three for 
gray cast iron, column four for steel, and column seven for stainless steel), the 
SLRA did not state how “non-corrosive soil” determination was concluded 
because based on EPRI Report 3002005294, soil can only be classified as mildly 
corrosive, moderately corrosive, appreciably corrosive, or severely corrosive (i.e., 
there is no classification designated as “non-corrosive”). 

• GALL SLR Report AMP XI.M41 does not explicitly use soil corrosivity to guide inspection 
quantities for stainless steel.  A basis was not provided for how EPRI Report 
3002005294 will be used to guide inspection quantities for stainless steel. 

• SLRA Section B2.1.27 states that soil sampling and testing is performed to confirm that 
the soil environment of components within the scope of license renewal is not corrosive 
for the installed material types.  The SLRA did not state what action(s) will be taken if 
soil is determined to be corrosive. 

Request: 
Provide additional clarification regarding how EPRI Report 3002005294 will be utilized with 
respect to the Buried and Underground Piping and Tanks program.  Specifically, address the 
following:  (a) how “not corrosive” soil will be determined for each buried metallic material (i.e., 
steel, gray cast iron, and stainless steel) within the scope of subsequent license renewal; and 
(b) how the determination of “corrosive” versus “not corrosive” soil for each buried metallic 
material within the scope of subsequent license renewal impacts the Buried and Underground 
Piping and Tanks program (e.g., extent of inspections). 

 
RAI B2.1.27-5 
Background: 
GALL-SLR AMP XI.M41 states the following: 

For coated piping or tanks, there is either no evidence of coating degradation, or the 
type and extent of coating degradation is evaluated as insignificant by an individual:  (a) 
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possessing a NACE Coating Inspector Program Level 2 or 3 inspector qualification; (b) 
who has completed the Electric Power Research Institute Comprehensive Coatings 
Course and completed the EPRI Buried Pipe Condition Assessment and Repair Training 
Computer Based Training Course; or (c) a coatings specialist qualified in accordance 
with an ASTM standard endorsed in Regulatory Guide 1.54, Revision 2, “Service Level I, 
II, and III Protective Coatings Applied to Nuclear Power Plants.” 

During the audit, the staff noted that an individual with EPRI Comprehensive Coating Training or 
NACE Nuclear Power Plant Coating Training will evaluate whether the observed coating 
condition is acceptable. 
Issue: 
The SLRA lacked specificity on how the qualifications of the individual determining if the type 
and extent of coating degradation is insignificant will be consistent with the intent of GALL-SLR 
AMP XI.M41. 
Request: 
State the basis for how the qualifications of the individual determining if the type and extent of 
coating degradation is insignificant will be consistent with the intent of GALL-SLR AMP XI.M41.

 
RAI B2.1.27-6 
Background: 
As amended by letter dated April 2, 2019, SLRA Section B2.1.27, Enhancement No. 3, states 
the following in part: 

• Procedures will be revised to specify that cathodic protection surveys use the -850mV 
polarized potential, instant off criterion specified in NACE SP0169-2007 for steel piping 
acceptance criteria unless a suitable alternative polarization criteria can be 
demonstrated.  Alternatives will include the -100 mV polarization criteria, -750mV 
criterion (soil resistivity is less than 100,000 ohm-cm), -650mV criterion (soil resistivity is 
greater than 100,000 ohm-cm), or verification of less than 1 mpy [mils per year] loss of 
material rate.  Alternatives will be demonstrated to be effective through verification of soil 
resistivity every five years, use of buried coupons, electrical resistance probes, or 
placement of reference cells in the immediate vicinity of the piping being measured.  As 
an alternative to verifying the effectiveness of the cathodic protection system every five 
years, soil resistivity testing is conducted annually during a period of time when the soil 
resistivity would be expected to be at its lowest value (e.g., maximum rainfall periods). 

• When using electrical resistance corrosion rate probes, the impact of significant site 
features and local soil conditions will be factored into placement of the probes and use of 
the data. 

GALL-SLR Report AMP XI.M41 recommends that the effectiveness of the cathodic protection 
system (i.e., verifying less than 1 mpy external loss of material rate) is verified (a) every year 
when using the 1 mpy criterion; and (b) every 2 years when using the 100 mV minimum 
polarization criterion.  In addition, GALL-SLR Report AMP XI.M41 states when electrical 
resistance corrosion rate probes will be used, the application identifies how the impact of 
significant site features and local soil conditions will be factored into placement of the probes 
and use of probe data. 
Issue: 
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1. GALL-SLR Report AMP XI.M41 recommends that the effectiveness of the cathodic 
protection system is verified every year when using the 1 mpy criterion and every 2 
years when using the 100 mV minimum polarization criterion.  The statement in the 
enhancement that “[a]s an alternative to verifying the effectiveness of the cathodic 
protection system every five years…” implies that all alternatives to the -850 mV 
polarized potential, instant off criterion will have the effectiveness of the cathodic 
protection system verified every five years. 

2. The SLRA lacked specificity on how the impact of significant site features and local soil 
conditions will be factored into placement of the probes and use of probe data. 

Request: 

1. State the basis for why the effectiveness of the cathodic protection will be verified every 
five years when utilizing the 1 mpy and 100 mV minimum polarization cathodic 
protection acceptance criteria. 

2. Provide clarification regarding how the impact of significant site features and local soil 
conditions will be factored into placement of the probes and use of probe data. 
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