
December 21, 2007 
 
 
Mr. Charles G. Pardee 
Chief Nuclear Officer 
AmerGen Energy Company, LLC 
4300 Winfield Road 
Warrenville, IL  60555   
 
SUBJECT: THREE MILE ISLAND NUCLEAR STATION, UNIT 1 - ISSUANCE OF 

AMENDMENT REGARDING REACTOR BUILDING SUMP PH BUFFER 
CHANGE (TAC NO. MD5963) 

 
Dear Mr. Pardee: 
 
The Commission has issued the enclosed Amendment No. 263 to Facility Operating License 
No. DPR-50 for the Three Mile Island Nuclear Station, Unit 1 (TMI-1), in response to your 
application dated June 29, 2007 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML072070257), as supplemented by letters dated October 19, 2007 
(ADAMS Accession No. ML072980699) and November 29, 2007 (ADAMS Accession No. 
ML073380394). 
 
The amendment revises the TMI-1 Technical Specifications, sections 3.3.1.3, 3.3.2.1 and 4.1, to 
reflect a change to the Reactor Building (RB) spray system buffering agent from sodium 
hydroxide to trisodium phosphate dodecahydrate.  The change is designed to minimize the 
potential for exacerbating sump screen blockage under post loss-of-coolant event conditions by 
limiting potential adverse chemical interactions between the buffering agent and certain 
materials that may be present in the TMI-1 RB.  TMI-1 will still need to demonstrate acceptable 
resolution of Generic Safety Issue-191 in accordance with commitments made regarding 
Generic Letter 2004-02. 
 
A copy of the related safety evaluation is also enclosed.  Notice of Issuance will be included in 
the Commission's biweekly Federal Register notice.   
 

Sincerely, 
 
      /ra/ 
 

Peter J. Bamford, Project Manager 
Plant Licensing Branch I-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

 
Docket No. 50-289 
 
Enclosures:  1.  Amendment No. 263 to DPR-50 
                     2.  Safety Evaluation 
 
cc w/encls:  See next page 
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 AMERGEN ENERGY COMPANY, LLC 
 
 DOCKET NO. 50-289 
 
 THREE MILE ISLAND NUCLEAR STATION, UNIT NO. 1 
 
 AMENDMENT TO FACILITY OPERATING LICENSE 
 
 
 

Amendment No.263 
 License No. DPR-50 
 
1. The Nuclear Regulatory Commission (the Commission or NRC) has found that: 
 

A. The application for amendment by AmerGen Energy Company, LLC (the 
licensee), dated June 29, 2007, as supplemented by letters dated 
October 19, 2007, and November 29, 2007, complies with the standards and 
requirements of the Atomic Energy Act of 1954, as amended (the Act), and the 
Commission's rules and regulations set forth in 10 CFR Chapter I; 

 
B. The facility will operate in conformity with the application, the provisions of the 

Act, and the rules and regulations of the Commission; 
 

C. There is reasonable assurance:  (i) that the activities authorized by this 
amendment can be conducted without endangering the health and safety of the 
public, and (ii) that such activities will be conducted in compliance with the 
Commission's regulations; 

 
D. The issuance of this amendment will not be inimical to the common defense and 

security or to the health and safety of the public; and 
 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the 
Commission's regulations and all applicable requirements have been satisfied.  
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2. Accordingly, the license is amended by changes to the Technical Specifications as 
indicated in the attachment to this license amendment, and paragraph 2.c.(2) of Facility 
Operating License No. DPR-50 is hereby amended to read as follows: 

 
(2) Technical Specifications 

 
The Technical Specifications contained in Appendix A, as revised through 
Amendment No. 263, are hereby incorporated in the license.  The AmerGen 
Energy Company, LLC, shall operate the facility in accordance with the Technical 
Specifications.   

 
3. This license amendment is effective as of its date of issuance and shall be implemented 

on a schedule consistent with the licensee’s commitments regarding NRC Generic Letter 
2004-02 or within 30 days of issuance, whichever is less. 

 
FOR THE NUCLEAR REGULATORY COMMISSION 

 
      /ra/ 
 
 

Harold K. Chernoff, Chief 
Plant Licensing Branch I-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

 
Attachment:  Changes to the Technical 

Specifications 
 
Date of Issuance: December 21, 2007 



 
 ATTACHMENT TO LICENSE AMENDMENT NO. 263 
 
 FACILITY OPERATING LICENSE NO. DPR-50 
 
 DOCKET NO. 50-289 
 
 
Replace page 3 of Facility Operating License No. DPR-50 with the attached revised page 3.  
The revised page is identified by amendment number and contains a marginal line indicating the 
area of change. 
 
Replace the following pages of the Appendix A Technical Specifications with the attached 
revised pages.  The revised pages are identified by amendment number and contain marginal 
lines indicating the areas of change. 
 

Remove     Insert 
 

3-22 3-22 
   3-23      3-23 
   4-7      4-7 
   4-10      4-10 
   4-10c      4-10c



 

 

 SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 
 
 RELATED TO AMENDMENT NO. 263 TO FACILITY OPERATING LICENSE NO. DPR-50 
 
 AMERGEN ENERGY COMPANY, LLC 
 
 THREE MILE ISLAND NUCLEAR STATION, UNIT 1 
 
 DOCKET NO. 50-289 
 
 
1.0 INTRODUCTION 
 
By application dated June 29, 2007 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML072070257), as supplemented by letters dated October 19, 2007 
(ADAMS Accession No. ML072980699) and November 29, 2007 (ADAMS Accession No. 
ML073380394),  AmerGen Energy Company, LLC (the licensee), requested changes to the 
Technical Specifications (TSs) for Three Mile Island Nuclear Station, Unit 1 (TMI-1).  The 
supplements provided additional information that clarified the application, did not expand the 
scope of the application as originally noticed, and did not change the staff=s original proposed no 
significant hazards consideration determination as published in the Federal Register on 
August 28, 2007 (72 FR 49569).     
 
The proposed changes would revise the TMI-1 TSs, to reflect a change to the Reactor Building 
(RB) spray system buffering agent from sodium hydroxide (NaOH) to trisodium phosphate 
dodecahydrate (TSP).  The change is designed to minimize the potential for exacerbating sump 
screen blockage under post loss-of-coolant event conditions by limiting potential adverse 
chemical interactions between the buffering agent and certain materials that may be present in 
the TMI-1 RB.  Specifically, the proposed changes would revise TS sections 3.3.1.3, 3.3.2.1 and 
4.1, by removing references to the NaOH system and adding appropriate TSP specifications, 
actions and surveillances. 
 
2.0 REGULATORY EVALUATION 
 
The construction permit for TMI-1 was issued by the Atomic Energy Commission (AEC) on 
May 18, 1968, and an operating license was issued on April 19, 1974.  The plant design 
approval for the construction phase was based on the proposed General Design Criteria (GDC) 
published by the AEC in the Federal Register (32 FR 10213) on July 11, 1967 (hereinafter 
referred to as "draft GDC").  The AEC published the final rule that added Appendix A to Title 10 
of the Code of Federal Regulations (10 CFR) Part 50, "General Design Criteria for Nuclear 
Power Plants," in the Federal Register (36 FR 3255) on February 20, 1971 (hereinafter referred 
to as "final GDC"). 
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Differences between the draft GDC and final GDC included a consolidation from 70 to 
64 criteria.  In accordance with an NRC staff requirements memorandum from S. J. Chilk to 
J. M. Taylor, "SECY-92-223 - Resolution of Deviations Identified During the Systematic 
Evaluation Program," dated September 18, 1992 (ADAMS Accession No. ML003763736), the 
Commission decided not to apply the final GDC to plants with construction permits issued prior 
to May 21, 1971, which includes TMI-1.  Plants licensed before the final GDC were promulgated 
in 1971 are presumed to comply with the intent of the final GDC because those licenses were 
granted using comparable evaluation criteria.  The TMI-1 Updated Final Safety Analysis Report 
(UFSAR), Section 1.4 provides an evaluation of the design bases of TMI-1 against the draft 
GDC. 
 
The Nuclear Regulatory Commission (NRC) staff review of this license amendment request 
(LAR) addresses the following areas:  (1) impact of the proposed change from NaOH to TSP on 
containment sump performance, especially potential chemical effects impact on sump screen 
blockage and head loss; (2) design basis accident radiological considerations; and (3) electrical 
equipment environmental qualification (EQ). 
 
2.1 Sump Performance 
 
The containment sump (also known as the emergency recirculation sump or the RB sump at 
TMI-1) is part of the emergency core cooling system (ECCS).  Every nuclear power plant is 
required by 10 CFR 50.46 to have an ECCS to mitigate certain design-basis accidents.  
Paragraph 50.46(a) of 10 CFR states in part, that each “pressurized light-water nuclear power 
reactor ... must be provided with an [ECCS] that must be designed so that its calculated cooling 
performance following postulated loss-of-coolant accidents (LOCA) conforms to the criteria set 
forth in paragraph (b) of this section.”  Paragraph 50.46(b)(5) of 10 CFR, “Long-term cooling,” 
states “After any calculated successful initial operation of the ECCS, the calculated core 
temperature shall be maintained at an acceptably low value and decay heat shall be removed for 
the extended period of time required by the long-lived radioactivity remaining in the core.” 
 
In addition, the NRC staff utilized the following regulatory guidance in performing this review: 
 
•  NUREG-0800, Section 6.5.2, “Containment Spray as a Fission Product Cleanup 

System,” which states, in part, that long-term iodine retention may be assumed only when 
the equilibrium sump solution pH, after mixing and dilution with the primary coolant and 
ECCS injection, is above 7. 

 
• Regulatory Guide 1.82, Revision 3, “Water Sources for Long-Term Recirculation Cooling   
 Following a Loss-of-Coolant Accident,” Section 1.1.2, which states, in part, that debris 
 that could accumulate on the sump screen should be minimized. 
 
2.2 Design Basis Accident (DBA) Radiological Considerations 
 
The NRC staff utilized the accident dose criteria contained in 10 CFR 50.67, as supplemented in 
Regulatory Position 4.4 of Regulatory Guide 1.183 (RG 1.183), AAlternative Radiological Source 
Terms for Evaluating Design Basis Accidents at Nuclear Power Reactors,@ and 10 CFR Part 50 
Appendix A, GDC-19, AControl Room,@ as supplemented by Section 6.4 of NUREG-0800, 
“Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants 
(SRP).”  The licensee, in its application, references the final GDC 19 for TMI-1 Control Room 
(CR) dose acceptance criteria.  Except where the licensee proposed a suitable alternative, the 
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staff utilized the regulatory guidance provided in the following documents in performing this 
review.   
 
$ Regulatory Guide 1.183, AAlternative Radiological Source Terms for Evaluating Design 

Basis Accidents at Nuclear Power Reactors,@ Rev. 0, July 2000.  
                                                                                                                         
$ SRP Section 15.0.1, ARadiological Consequence Analysis Using Alternative Source 

Terms,@ Rev. 0, July 2000.  
 
$ SRP Section 6.5.2, AContainment Spray as a Fission Product Cleanup System,@ Rev. 4,   

March 2007.   
 
The NRC staff also considered relevant information in the plant UFSAR, recently approved 
license amendments and Technical Specifications. 
 
2.3 Environmental Qualification 

Operating nuclear power plant licensees are required by 10 CFR 50.49, “Environmental 
qualification of electric equipment important to safety for nuclear power plants,” to establish a 
program for qualifying electrical equipment important to safety for the environmental conditions 
that may be present at the location where the equipment must perform its function.  This 
includes chemical effects as specified in 10 CFR 50.49(e)(3).  The NRC staff utilized the 
requirements of 10 CFR 50.49 in the review of this LAR. 

3.0 TECHNICAL EVALUATION 
 
3.1 RB Sump Performance 
 
Post-LOCA RB pool buffering is primarily required to control the radiological consequences of 
the accident by reducing the release of iodine fission products from the pool to the RB 
atmosphere as molecular iodine.  Maintaining a pH above 7 prevents significant amounts of 
iodine, released from failed fuel and dissolved in the recirculation water, from converting to a 
volatile molecular iodine form and evolving into the RB atmosphere.  The pH of the sump water 
at TMI-1 is currently controlled by the addition of NaOH buffer to the Boric acid solution of the 
ECCS injection water that becomes a portion of the RB water after a LOCA.  However, recent 
inspection of the sump chemistry has indicated that NaOH reacts with certain insulation 
materials forming insoluble aluminum-based precipitates.  These precipitates, when generated 
in significant quantities, may block the flow of fluid though the strainers in the sump.  To reduce 
the potential for strainer blockage by chemical precipitates, the licensee proposes to change the 
buffer in the sump water from NaOH to TSP.  The TSP will be stored in the RB in baskets and 
dissolved when the post-LOCA sump water reaches the basket elevation.   
 
Since the chemical nature of TSP is different from NaOH, its buffering action will be different and 
the amount of TSP needed to achieve the desired sump pool pH range must be calculated.  The 
licensee chose to develop its own method for determining the required amount of TSP.  In this 
method it is assumed that after a LOCA the following chemical species are accumulated in the 
RB sump: borated water from different sources in the plant, nitric acid formed in the RB, 
hydrochloric acid generated by decomposition of cable insulation, iodine and cesium released 
from the core inventory, and TSP dissolved into the RB sump water.  These chemicals by 
dissociation and speciation produce ionic species carrying positive and negative charges.  
Equilibrium chemistry for these species is computed as a function of TSP addition and as a 
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function of temperature to determine the resulting pH of the combined solution.  The required 
weight of TSP is then found by iteratively solving for the amount of TSP necessary to achieve 
the required pH.  Using this method, the licensee calculated the minimum and maximum 
amounts of TSP required to maintain the necessary values for sump water pH.  The licensee’s 
calculated results indicated that for the mass of TSP within the range of 18,815 to 28,840 
pounds, the post-LOCA RB sump water could be maintained in the pH range of 7.3 to 8.0, which 
would meet the pH requirements for iodine release control and provide an acceptable range for 
chemical effects in the RB sump.  The staff reviewed the licensee’s methodology and 
assumptions, and performed hand calculations to verify the resulting pH value after 30 days.  
The staff’s independent verification demonstrated the RB sump pH would remain above 7.3 for 
at least 30 days with the quantities of TSP described above. 
 
As discussed above, the removal of NaOH reduces the loading of aluminum-based precipitates 
generated under accident conditions at TMI-1.  However, the replacement buffer that was 
selected, TSP, also has potential chemical precipitates.  The NRC and the nuclear industry 
jointly sponsored Integrated Chemical Effects Tests (ICET) to investigate potential chemical 
effects in representative post-LOCA RB environments.  The ICET series was conducted by Los 
Alamos National Laboratory, at the University of New Mexico.  ICET #3 showed that the 
presence of calcium silicate (cal-sil) insulation and TSP in a simulated post-LOCA containment 
pool rapidly formed a calcium phosphate precipitate.  Information Notice (IN) 2005-26, “Results 
of Chemical Effects Head Loss Tests in a Simulated PWR [Pressurized Water Reactor] Sump 
Pool Environment,” along with IN 2005-26, Supplement 1, “Additional Results of Chemical 
Effects Tests in a Simulated PWR Sump Pool Environment,” discussed results from NRC 
sponsored head loss testing at Argonne National Laboratory (ANL).  These ANL test results 
showed that substantial head loss can occur if sufficient calcium phosphate is produced in a 
simulated post-LOCA containment pool and is transported to a pre-existing bed on the 
containment sump screen.  Although TMI-1 does not have cal-sil insulation, the staff was 
concerned that other sources of calcium may be present inside the RB.  In response to a staff 
request for additional information, TMI provided a list of potential calcium sources inside the RB, 
the predicted levels of dissolved calcium that would result from those sources, and the predicted 
amount of precipitates that would be generated.  Calcium contributions from concrete, 
fiberglass, and Thermo-Lag fiber result in a predicted dissolved calcium concentration of 10 
parts per million.   
 
With the TSP buffer in place there is sufficient calcium present to produce some calcium 
phosphate precipitates that would not have been formed under the NaOH conditions. The model 
in WCAP-16530-NP, “Evaluation of Post-Accident Chemical Effects in Containment Sump Fluids 
to Support [Generic Safety Issue] GSI-191,” predicts that approximately 43 kilograms (kg) of 
calcium phosphate will be generated under TSP conditions versus zero calcium phosphate 
formation under the existing sodium hydroxide conditions.  However, the model also predicts 
that the amount of aluminum-based precipitates will be reduced by approximately 184 kg.  The 
net reduction in mass of all chemical precipitates by changing buffers from NaOH to TSP, as 
predicted by WCAP-16530-NP, is approximately 141 kg.  
 
Although the buffer change will have a beneficial result on total mass of chemical precipitate 
generated, based on observations from ICET #3, the calcium phosphate precipitate may form 
more rapidly than aluminum-based precipitates.  The licensee will still need to demonstrate 
acceptable ECCS performance under the proposed TSP conditions in order to fully resolve GSI-
191 for TMI-1. 
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Based on verification calculations, the NRC staff finds that replacing the NaOH RB sump buffer 
with TSP in the quantities specified by the licensee will provide acceptable RB sump buffering 
such that the sump pH will be maintained in an acceptable range under LOCA conditions. 
 
Although potential chemical effects exist with the use of TSP in the TMI-1 RB, the staff 
determined that chemical effects at TMI-1 will be of lower quantity with TSP compared to NaOH. 
Based on the proper buffering to be provided by TSP in the quantities specified and the relative 
reduction in the mass of chemical precipitates in the case of a LOCA, the staff finds that the 
replacement of NaOH with TSP in the quantities specified is acceptable.   
 
The NRC staff will be reviewing the licensee’s approach to resolving potential chemical effects 
associated with TSP as part of the GSI-191 resolution process. 
 
3.2 DBA Dose Considerations 
 
The NRC staff reviewed the regulatory and technical analyses, as related to the radiological 
consequences of DBAs, performed by the licensee in support of its proposed license 
amendment.  The staff reviewed the assumptions, inputs, and methods used by the licensee to 
assess the impacts of the proposed license amendment.  The staff performed independent 
calculations, as needed, to confirm the conservatism of the licensee’s analyses.  However, the 
findings of this safety evaluation input are based on the descriptions of the licensee’s analyses 
and other supporting information docketed by the licensee.   
 
The LOCA analysis is the only affected DBA because it is the only DBA with credit for spray 
removal of iodine.  The licensee has proposed to eliminate the use of NaOH as an additive to 
RB spray in conjunction with the adoption of TSP to maintain a sump water pH between 7.3 and 
8.0 at the time of sump water recirculation.  The licensee has proposed to replace the current 
licensing basis methods with SRP 6.5.2 methodology for determining the elemental iodine spray 
removal coefficient.  These proposed changes have an impact on the post-LOCA  
time-dependent iodine activity in the RB atmosphere.  As such, there is an impact on the amount 
of airborne iodine activity that is released as RB leakage.  This impacts the post-LOCA control 
room (CR), technical support center (TSC), exclusion area boundary (EAB), and low population 
zone (LPZ) doses.   
 
The licensee prepared calculation C-1101-900-EOOO-087, Revision 2, "Post-LOCA EAB, LPZ, 
TSC, and CR Doses Using AST [Alternate Source Term] and RG 1.183 Requirements," to 
evaluate the proposed change. This calculation uses the NRC-sponsored computer code 
RADTRAD, version 3.03, and determines the containment spray elemental and particulate 
iodine removal coefficients and the elemental iodine decontamination factor in accordance with 
SRP 6.5.2.  The calculation demonstrates that the SRP 6.5.2 methodology results in larger 
elemental iodine removal coefficients than those calculated using the current licensing basis 
(CLB) ANS-56.5 methodology.    
 
The use of SRP 6.5.2 methodology in the revised calculation results in an enhanced removal of 
elemental iodine from the RB atmosphere and a subsequent reduction in the time to achieve 
spray cutoff.  Therefore, for a given elemental iodine decontamination factor, there will be less 
airborne elemental iodine available for leakage from the RB atmosphere, as compared to the 
CLB calculation.   
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As a result of the removal of NaOH spray additive and the use of TSP, the RB sump water pH 
will be controlled to a minimum of 7.3 instead of the current minimum pH of 8.0.  This reduction 
in the minimum RB sump pH will result in a smaller elemental iodine decontamination factor.  A 
smaller elemental iodine decontamination factor will result in a greater residual airborne 
elemental iodine activity in the RB building atmosphere at the point in the analysis when credit 
for RB spray is cut off, as compared to the CLB calculation. 

 
The revised calculation includes a reduction in the assumed RB sprayed volume that is 
unrelated to the proposed change discussed in the license amendment.  The licensee 
recalculated the RB spray particulate iodine removal following the methodology of SRP 6.5.2.  
For a given spray flow rate, the particulate iodine spray removal coefficient is inversely 
proportional to the RB sprayed volume and thus a reduction in the assumed RB sprayed volume 
results in an increase in the particulate iodine spray removal coefficient.   
 
The combined effect of these calculation changes results in slightly smaller post-LOCA doses to 
the CR, the EAB, and the LPZ, as compared to the CLB values.  The calculated total effective 
dose equivalent (TEDE) for the CR, EAB, and LPZ are summarized in Table 1.  The allowable 
dose limits from 10 CFR 50.67, "Accident Source Term," and the TMI-1 CLB dose analysis 
results are also provided in Table 1.  All calculated dose consequence results remain below the 
acceptance criteria of 10 CFR 50.67 and GDC 19. 
 

Table 1:  Large-Break Loss-of-Coolant Accident (Maximum Hypothetical Accident) 
TEDE Dose (rem) 

 
 CR EAB LPZ 
Current Licensing 
Basis TEDE Dose 

4.75 24.37 7.72 

Reanalyzed TEDE 
Dose Results 

4.74 22.58 7.45 

Allowable TEDE Dose 
Limit 

5 25 25 

 
The smaller post-LOCA doses are primarily due to an increase in the particulate iodine spray 
removal coefficient, which results in quicker removal of particulate iodine from RB atmosphere.  
RG 1.183 specifies that when the RB sump pH is controlled to values of 7 or greater, 95 percent 
of the iodine in the RB atmosphere post-LOCA is assumed to be particulate iodine and 4.85 
percent is assumed to be elemental.  The remaining 0.15 percent of iodine assumed to be in the 
organic form.  In addition, removal of particulate iodine from the RB atmosphere continues as 
long as the RB spray is operating with no cutoff of particulate iodine removal based on a 
particulate iodine decontamination factor as is the case for elemental iodine.  Therefore, the 
enhanced reduction in particulate iodine from the RB atmosphere more than compensates for 
the long term increase in airborne elemental iodine within the RB due to the smaller elemental 
iodine decontamination factor.  The licensee did not credit the removal of airborne radioactive 
iodine from the RB sprayed regions by natural deposition.   
 
Post-LOCA doses associated with RB purge are not impacted by elimination of the NaOH RB 
spray additive system or the use of SRP 6.5.2 methodology for calculating the removal rate of 
elemental iodine from the RB atmosphere.  Post-LOCA doses due to RB shine are dependent 
on the time-integrated iodine activity in the RB atmosphere.  The post-LOCA dose to the TSC 
due to the external cloud and the post-LOCA doses to the CR and the TSC due to iodine activity 
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accumulated on filters are dependent on the amount of post-LOCA airborne iodine activity 
released via RB leakage.  The amount of radioactive iodine airborne in the RB that is available 
for contributing to RB shine and available for leakage from the RB is reduced in the revised 
analysis due to larger spray removal rates for the particulate iodine.  
 
The licensee’s revised LOCA radiological consequences meet the dose guidelines given in 
10 CFR 50.67 of 25 rem TEDE for any 2 hours after the onset of the accident for the EAB, 25 
rem TEDE at the outer boundary of the LPZ for the duration of the accident, and 5 rem TEDE in 
the CR for the duration of the accident.  The licensee’s CR dose for the LOCA also meets the 
dose guideline of 5 rem TEDE in 10 CFR 50, Appendix A, GDC 19.  The dose acceptance 
criterion in the TSC is accepted to be 5 rem TEDE for the duration of the accident to show 
compliance with Paragraph IV.E.8 of Appendix E to 10 CFR Part 50 and the guidance of 
NUREG-0737. 
 
The licensee’s revised DBA radiological consequences analyses meet the guidance in RG 1.183 
and the results meet the dose acceptance criteria in RG 1.183 and SRP 15.0.1 as shown in 
Table 1 above, and the licensee’s recalculated RB spray iodine removal coefficients for 
elemental and particulate iodine use the methodology presented in the SRP 6.5.2, Revision 4, of 
NUREG-0800 and are therefore acceptable to the staff. 
 
As described above, the NRC staff reviewed the assumptions, inputs, and methods used by the 
licensee to assess the radiological impacts of the proposed RB emergency sump pH control 
system buffer change at TMI-1.  The staff finds that the licensee used analytical methods and 
assumptions consistent with the conservative regulatory requirements and guidance identified in 
Section 2.2 above.  The NRC staff compared the doses estimated by AmerGen to the applicable 
criteria identified in Section 2.2.  The NRC staff finds, with reasonable assurance, that the 
licensee=s estimates of the EAB, LPZ, and CR doses will continue to comply with these criteria.  
Therefore, the proposed building emergency sump pH control system buffer change at TMI-1 is 
acceptable with regard to the radiological consequences of postulated design basis accidents. 
 
3.3 Equipment Qualification 
 
For the proposed change, the pH of the spray solution during the post-LOCA initial injection 
phase will be acidic.  EQ equipment is currently qualified for RB spray with a pH range of 8-11.  
The staff requested that the licensee provide a detailed evaluation of the impact of the proposed 
pH change on EQ equipment.  
 
The licensee, in its supplemental response dated October 19, 2007, provided a detailed 
methodology for the proposed change of the RB spray pH range of 4.0 – 10 for the first 24 hours 
of a LOCA.  The pH of the spray solution at the onset of a LOCA could be as low as 4.0 since 
the buffering agent is not added until the RB water level reaches the TSP baskets and sump 
recirculation is initiated.  The licensee evaluated the EQ equipment in accordance with 
10 CFR 50.49(f)(4), which allows analysis in combination with partial type test data that supports 
the analytical assumptions and conclusions.  The evaluation extends the current EQ basis with 
supplemental analysis of the resistance of the materials to the effects of the revised RB spray.  
The low pH value of 4.0 is addressed primarily by analysis.  The high pH value of 10 is bounded 
by the current qualification assessment.  The licensee identified age-sensitive materials and 
metallic enclosures of the EQ equipment that will be exposed to chemical spray.  The licensee 
evaluated these materials using available industry and technical/research data including 
chemical resistance of materials, effects of aging on materials exposed to spray, and the overall 
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spray duration.  The licensee evaluated and determined that the revised RB chemical spray at 
TMI-1 did not have any significant adverse impacts on the aged components.  The licensee 
evaluated cables, splices and terminations installed at TMI-1 and found that these components 
are either sealed or not directly exposed to the chemical spray.  Hence, the revised RB chemical 
spray composition did not have any significant adverse impact on these components.  The 
licensee, based on its evaluation, concluded that the EQ equipment located inside the RB at 
TMI-1 remains qualified by the existing EQ files supplemented with the revised chemical 
condition evaluation addressing the low pH value of 4.0 at the start of the LOCA.  
 
The staff reviewed the LAR and the supplemental evaluation response.  The staff agrees with 
the licensee’s conclusion that the EQ equipment at TMI-1 remains qualified due to the proposed 
change and that the considerations of 10 CFR 50.49(f)(4) have been met. 
 
Based on the above review and the evaluation provided in Section 3.3, the staff agrees with the 
licensee that there will not be any significant impact on the EQ program of TMI-1 due to the 
proposed amendment, and the EQ analyses continue to meet the requirements of 
10 CFR 50.49.   
 
3.4 TS Bases Pages 
 
The licensee included revised TS Bases pages with its June 29, 2007 submittal.  In accordance 
with TMI-1 TS 6.18, “Technical Specifications (TS) Bases Control Program”, Bases sections of 
the TMI-1 TS are under the control of the licensee and therefore, the associated Bases pages 
are not being issued along with this amendment.  The only exception to this is TS page 3-23, 
which contains both Specification and Bases sections.  The NRC staff is making no finding 
relative to the Bases changes on TS page 3-23. 
 
4.0  STATE CONSULTATION 
 
In accordance with the Commission's regulations, the Pennsylvania State official was notified of 
the proposed issuance of the amendment.  The State official had no comments. 
 
5.0  ENVIRONMENTAL CONSIDERATION 
 
The amendment changes a requirement with respect to installation or use of a facility 
component located within the restricted area as defined in 10 CFR Part 20.  The NRC staff has 
determined that the amendment involves no significant increase in the amounts, and no 
significant change in the types, of any effluents that may be released offsite, and that there is no 
significant increase in individual or cumulative occupational radiation exposure.  The 
Commission has previously issued a proposed finding that the amendment involves no 
significant hazards consideration, and there has been no public comment on such finding 
(72 FR 49569).  Accordingly, the amendment meets the eligibility criteria for categorical 
exclusion set forth in 10 CFR 51.22(c)(9).  Pursuant to 10 CFR 51.22(b), no environmental 
impact statement or environmental assessment need be prepared in connection with the 
issuance of the amendment. 
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6.0  CONCLUSION 
 
The Commission has concluded, based on the considerations discussed above that (1) there is 
reasonable assurance that the health and safety of the public will not be endangered by 
operation in the proposed manner, (2) such activities will be conducted in compliance with the  
Commission's regulations, and (3) the issuance of the amendment will not be inimical to the 
common defense and security or to the health and safety of the public. 
 
Principal Contributors:  K. Parczewski 
    M. Yoder  
    S. Shaikh 
    N. Patel 
 
Date:  December 21, 2007 
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