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8 SUPPLEMENT TO THE ENVIRONMENTAL REPORT 

8.1 Introduction 

The HNP Supplement to the Environmental Report was prepared and submitted in conjunction with the 

HNP Post-Shutdown Decommissioning Activities Report (Reference 8-1). The Supplement to the 

Environmental Report was previously provided to Federal and State agencies and is hereby incorporated 

by reference into this report. The report concluded that the environmental impacts of decommissioning 

activities are bounded by previously issued environmental impact statements-NUREG-0586, "Final 

Generic Environment Impact Statement (FGEIS) on Decommissioning of Nuclear Facilities," (Reference 

8-2); Final Environmental Statement, Haddam Neck Nuclear Power Plant, Docket No. 50-213, October, 

1973 (Reference 8-3); and "Environmental Assessment for Proposed License Extension," dated 

November 23, 1987 (Reference 8-4).  

This conclusion was based on the following considerations: 

1. The postulated impacts associated with the method chosen, DECON, have already been considered in 

the FGEIS.  

2. There are no unique aspects of the plant or decommissioning techniques to be utilized that would 

invalidate the conclusions reached in the FGEIS.  

3. The methods to be employed to dismantle and decontaminate the site are standard construction based 

techniques fully considered in the FGEIS.  

4. The site-specific person-rem estimate for all decommissioning activities has been calculated using 

methods similar to and consistent with the FGEIS.  

Specifically, this review concludes that the HNP decommissioning will result in generally positive 

environmental effects, in that: 

"* Radiological sources that create the potential for radiation exposure to site workers and the public will 

be minimized.  

"* The site will be returned to a condition that will be acceptable for unrestricted use.  

"* The thermal impact on the Connecticut River from facility operations will be eliminated.  

"* Noise levels in the vicinity of the facility will be reduced.  

"* Hazardous materials and chemicals will be removed.  

"* Local traffic will be reduced (fewer employees, contractors and materials shipments than are required 

to support an operating nuclear power plant).  

* Decommissioning will not adversely affect any endangered or threatened species on the site.  

"* Historic remains of the Venture Smith homesite have not been disturbed.
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Furthermore, the HNP decommissioning will be accomplished with no significant adverse environmental 

impacts in that: 

"* No site specific factors pertaining to the HNP would alter the conclusions of the FGEIS.  

"* Radiation dose to the public will be minimal.  

"* Decommissioning is not an imminent health or safety problem and will generally have a positive 

environmental impact.  

" The total occupational radiation exposure (excluding public and transportation dose) impact for the 

proposed decommissioning activities has been estimated in the PSDAR at approximately 

935 person-rem, which is less than the 1,115 person-rem exposure estimate of the FGEIS for a PWR.  

This estimate is based primarily on January 1997 plant dose rate surveys with no credit for (1) decay 

in place of radionuclides (such as Co-60 ), (2) sequenced removal of higher dose rate components 

first, (3) aggressive ALARA program initiatives, (4) increased worker efficiency with experience, or 

(5) smaller scale decontamination initiatives.  

"• The release of soil and facility structures will be performed in accordance with MARSSIM. The 

methods and procedures described in MARSSIM have been determined by the NRC to be acceptable 

and are not inimical to the health and safety of the public. Therefore, no significant environmental 

impacts are anticipated from the release of site soils and structures.  

" The release of facility non-structural components will be performed in accordance with Regulatory 

Guide 1.86. The methods and procedures described in this document have been determined by the 

NRC to be acceptable and are not inimical to the health and safety of the public. Therefore, no 

significant environmental impacts are anticipated from the release of non-structural components.  

"* PSDAR radiation exposure due to transportation of radioactive waste (includes both occupational and 

offsite radiation exposures) has been estimated. The occupational exposure due to transportation is 

approximately 61 person-rem. The cumulative radiation exposure to on-lookers and the general public 

due to transportation is approximately 11 person-rem. These values are bounded by the FGEIS values 

of 100 person-rem for transportation occupational exposure and 21 person-rem for the general public 

exposure.  

"* Radiation exposure to offsite individuals for expected conditions, or from postulated accidents, is 

bounded by the Environmental Protection Agency's Protective Action Guides and NRC regulations.  

Doses due to the release of radionuclides in effluents will be a small fraction of the allowable limits.  

" No significant impacts are expected from the disposal of low level radioactive waste. The total 

volume of HNP low level radioactive waste for disposal has been estimated at 283,117 cubic feet, 

which is well bounded by the FGEIS volume of 647,600 cubic feet. The actual HNP volume may be 

further reduced by additional utilization of volume reduction techniques.  

" The non-radiological environmental impacts from decommissioning are temporary and are not 

significant. The largest occupational risk associated with decommissioning HNP is related to the risk 

of industrial accidents. The primary environmental effects are short-term, small increases in noise 

levels and dust in the immediate vicinity of the site, and truck traffic to and from the site for hauling
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equipment and waste. No significant socioeconomic impacts, other than those associated with 

cessation of operation (loss of jobs and taxes), or impacts to local culture, terrestrial or aquatic 

resources have been identified.  

Given the low level of contamination and the expected volume of waste, disposal of low level 

radioactive waste offsite in a timely manner should be possible. If for any reason some portion of 

these waste needs to be stored temporarily onsite, adequate space exists. No significant environmental 

impacts are anticipated from temporary onsite storage, because CYAPCO will ensure compliance 

with all applicable federal, state, and local regulations.  

8.2 Environmental Impacts of Termination Activities Not Previously 

Addressed 

The total occupational radiation exposure (excluding public and transportation doses) as given in the 

PSDAR was given as approximately 935 person-rem, which was stated to be less than the 1,115 

person-rem exposure estimated in Section 4.3.1 of the FGEIS for a PWR. The estimate in the PSDAR 

was based upon January 1997 plant dose rate surveys with no credit for: decay in place of radionuclides, 

sequenced removal of higher dose rate components first, aggressive ALARA program initiatives, 

increases in worker efficiencies with experience, and smaller scale decontamination initiatives.  

The public exposure due to radiological effluents continue to remain well below the limits of 10CFR20 

and the ALARA dose objectives of 1OCFR50, Appendix I. This conclusion is supported by the data 

submitted to the NRC in the 1999 Annual Radioactive Effluent Report for HNP in which individual doses 

to members of the public are calculated for liquid and gaseous effluents.  

The PSDAR estimated the amount of low level radioactive waste to be approximately 283,117 ft3, well 

within the FGEIS estimated volume of 647,600 ft'. Table 3-3 estimates the total low level radioactive 

waste burial quantity as a result of HNP decommissioning and currently projects volumes less than the 

PSDAR estimate. Thus, these values and the waste volume that remains at the -NP are bounded by the 

amount assumed in the FGEIS.  

The PSDAR assumed that spent fuel would continue to be stored in the spent fuel pool (wet storage). As 

previously noted, at this time it is anticipated that spent fuel will be moved to an ISFSI constructed onsite.  

The environmental impacts of transporting spent fuel to and storing the spent fuel in the ISFSI will be 

addressed in activities associated with licensing the ISFSI.  

As previously discussed in Section 6, the DCGLs for site buildings are calculated using the building 

occupancy scenario as the primary modeling scenario. Because use of the demolished, decontaminated 

buildings as backfill is being considered, additional modeling scenarios have been used, as discussed in 

Section 6.5 (i.e., resident farmer and excavator for concrete debris). Buildings, decontaminated to or 

below the DCGLs (and considering ALARA) could be allowed to remain standing at the time of license 

termination. After decontamination, these buildings could be demolished and the debris dispositioned in 

a number of different manners. Consideration of the building occupancy scenario (as well as other 

scenarios) in determining the DCGL is compatible with the information in SECY 00-41 (Reference 8-5).  

SECY 00-41 concludes that, although the GEIS analyses do not specifically address the use of demolition 

debris as backfill, the building occupancy and resident farmer scenarios, as well as assumptions used in 

the GEIS to estimate public dose are sufficiently conservative to bound such a condition.  

Abandoning concrete foundations in place, and filling holes and basements with concrete debris fill will 

not cause any significant adverse impacts to ground water. The CT DEP recognizes concrete debris as 
"clean fill" and, as such, does not pose a pollution threat to ground or surface waters (Reference 8-6).  
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Ground water monitoring data acquired from onsite wells give no indication that the existing concrete 

foundations have adversely impacted ground water quality.  

Another important aspect of HNP site cleanup involves the assessment and remediation, as appropriate, of 

non-radiological hazards identified at the site. Planning and implementation of these activities will be 

performed in accordance with applicable Federal, state and local environmental regulations. An 

Environmental Closure Plan (ECP) is being developed to describe the processes and methodologies to be 

used for this cleanup. The ECP will identify non-radiological sampling and analysis plan elements, 

proposed cleanup criteria, detailed work package development and implementation steps, and the 

reporting requirements to be met in obtaining DEP release of the site for non-radiological purposes.  

CYAPCO will work with the Connecticut Department of Environmental Protection (CT DEP) and the US 

EPA during ECP development to ensure that the approach and strategy for the non-radiological site 

closure is acceptable. Certain elements of the non-radiological cleanup will be integrated with similar 

activities for the radiological cleanup of the site. Examples are site survey area designation, sample 

collection and control processes, and development of selected procedures that serve common purposes.  

CYAPCO has reviewed the Natural Diversity Data Base (Reference 8-7) compiled by the CT DEP to 

ensure that ongoing decommissioning activities do not impact any critical biological resources that are 

located on the site. Field walkdowns are performed in areas of the site undergoing decommissioning or 

remediation to verify that endangered or threatened species are not present.  

CYAPCO is also working with the Connecticut Historical Commission, the Thomas J. Dodd Research 

Center of the University of Connecticut, and the National Park Service to develop documentation on the 

historic and technological significance of the HNP. Documentation is being prepared to the standards of 

the Historic American Engineering Record and will be provided to the State Historical Commission for 

future use. Archeologists from the State Historical Commission are also working with CYAPCO to 

preserve the Venture Smith home site located on the property. This site is being considered for the 

National Register of Historical Places (Reference 8-8).  

8.3 Conclusions 

As evaluated above, there is no new information or significant environmental change associated with 

license termination activities with respect to the decommissioning activities previously evaluated. This 

License Termination Plan does not describe any different or additional plant activities beyond those that 

already may be conducted as described in the HNP PSDAR and the UFSAR. Therefore, the 

environmental impacts associated with the license termination activities described herein are bounded by 

the previously approved environmental assessment as referenced above.  
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1 GENERAL INFORMATION 

1.1 Purpose 

The objective for decommissioning the Haddam Neck Plant (HNP) site is to reduce residual radioactivity 
to levels that permit release of the site for unrestricted use and for termination of the IOCFR50 license 
The purpose of this HNP License Termination)an ) is to satis e 'requirements of 10CFR50.82, 
"Termination of License" (Reference 1-1) using the guidance provided in Regulatory Guide 1.179, 
"Standard Format and Content of License Termination Plans for Nuclear Power Reactors" 
(Reference 1-2) and Draft Regulatory Guide-4006, "Demonstrating Compliance with the Radiological 
Criteria for License Termination." (Reference 1-3) 

The LTP describes the decommissioning activities that will be performed, the process for performing the 
final status surveys, and the method for demonstrating that the site meets the criteria for release for 
unrestricted use. The LTP contains specific information on: 

"* Historical Site Assessment and Site Characterization; 
"* Remaining Decommissioning Activities; 
"* Site Remediation Plans; 
"* Final Status Survey Design and Implementation Plan; 
"* Dose Modeling Scenarios; 
"* Update to the Site-Specific Decommissioning Cost Estimate; and 
"* Supplement to the Environmental Report 

Each section of the LTP is summarized in Section 1.3.  

1.2 Historical Background 

The HNP is located on the east bank of the Connecticut River, approximately 21 miles south-southeast of 
Hartford, at 362 Injun Hollow Road, Haddam, Middlesex County, Connecticut. HNP is owned by 
Connecticut Yankee Atomic Power Company (CYAPCO). (Reference 1-4) 

HNP, Docket No. 50-213 (License No. DPR-61), began commercial operation in January 1968. The plant 
incorporated a 4-loop closed-cycle pressurized water type nuclear steam supply system (NSSS); a turbine 
generator and electrical systems; engineered safety features; radioactive waste systems; fuel handling 
systems; instrumentation and control systems; the necessary auxiliaries; and structures to house plant 
systems and other onsite facilities. HNP was desioned to roduce 1,825 MW of thermal power and 
590 MW of gross electrical power. (Reference 1-5• 

On ember 4, 1996, HNP roximately 28 years of operation. On 
December 5. 1996, CYAPCO notified the Nuclear Regulatory Co u--i6in RC ote permanent 
cessation of operations at the HNP and the permanent removal of all fuel assemblies from the Reactor 
Pressure Vessel and their placement in the SpentFuel Poo l(Reference 1-6). Following the cessation of 
operations, CYAPCO began to decommission the . The Post Shutdown Decommissioning Activities 
Re onr (PSDAR was submitted, in accord 0.82 (a)(4), on August 22, 1997 
Referen , and was accept y the NRC (Reference 1-8). On Janur CO 

transmitted an Updated Final Safety Analysis Report to reflect the plant'5 permanent shutdown status 
(Reference 1-9), and on June 30 1998 the NRC amended the HNP Facility Operating-License to re lect

Rev. 07/7/00 1-1



Haddam Neck Plant License Termination Plan 

this plant condition (Reference 1-10). On Ocs.bei 19, v99-a.. e Op•r•airtg. I se was amended to reflect 

the decommissioning status of the plant and ,-ing.1i-n snrage.of , ;pent•,al n the spent fuel pool.  

(Reference 1-11) Additional licensing basis dooc.,ents Vere :aýso•;ed ranJ 3ubmitted to reflect long

term fuel storage in the spent fuel pool (Defutled Emergency Plan, Secjarit. Plan, QA program, and 

Operator Training Program).  

In April of 1999, CYAPCO contracted Bechtel Power Co Ln pthe decomnmissioning operations 

contractor (DOC), to perform the decommissioning activities at HNP. CYAPCO continues to perform 

Spent Fuel Pool Island Operations and provides oversight of the activities performed by the DOC.  

1.3 Plan Summary 

Termination of the NRC license and environmental closure of the HNP site are closely related activities, 

completion of which will allow the site to be released for future use. The License Termination Plan 

describes the processes to be used in meeting the requirements for terminating the NRC license. A Site 

Environmental Closure Plan is also being prepared to describe the processes to b f useuor non

ra o og.icc.T i w be submitted to the appropriate 

regulatory agencies. An integrated approach to site release processes will be used to the extent 

practicable.  

1.3.1 General Information 

This LTP has been prepared for the HNP in accordance with the requirements of 10CFR50.82(a)(9). The 

LTP is being maintained as a supplement to the HNP Updated Final Safety Analysis Report to support the 

application for a license amendment to meet 10CFR50.82(a)(9) and 10CFR50.90. Each of the sections 

required by 1OCFR50.82(a)(9) are outlined in the subsections below. Note that figures are located at the 

end of the corresponding section.  

1.3.2 Site Characterization 

Section 2 discusses site characterization activities. The site characterization for HNP includes the results 

of surveys and evaluations conducted to determine the extent and nature of the contamination at the site.  

The initial characterization, performed in accordance with the guidelines of the "Multi-Agency 

Radiation Survey and Site Investigation Manual (MARSSIM)," (Reference 1-12) began in 1997 and was 

completed in 1999. This initial characterization included a Historical Site Assessment (HSA), a review of 

historical documents, and measurements, samples, and analyses to further define the current conditions of 

the site. The effort also evaluated hazardous and state-regulated non-radioactive materials at the site that 

may require remediation and disposal.  

TheA_) consisted of a review and compilation of the following information: historical records, l1.tpnd 

radiological incident files, operaonal surve records, and annual environmental reports to the NRC.  radiolgicca incide 
to obtain 

Pgcsa Iiifleruiews were conducted with present and former plant employeesand cofitractor. to obtain 

additional information regarding operational events that caused contamination in areas or systems not 

designed to contain radioactive or hazardous materials.  

Information from previous surveys was reviewed for historical information regarding radiological 

conditions throughout the site. The current HNP Radiation Protection Program requires that site 

radiological conditions are assessed and documented by performing operational surveys and evaluations 

throughout the decommissioning process. The radiological data collected during this process will 

supplement the initial characterization data and provide a basis for developing plans for remedciation and 

final status surveys.  
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The information developed during the initial HNP characterization program represents a radiological and 

hazardous material assessment based on the knowledge and information available at the end of 1999. The 

objectives of this initial characterization program were: 

1. To divide the HNP site into manageable sections or areas for survey and classification purposes; 

2. To identify the potential and known sources of radioactive contamination in systems, on structures, in 

surface or subsurface soils, and in ground water; 

3. To determine the initial classification of each survey area or unit as non-impacted or impacted Class 

1, 2, or 3 as defined in MARSSIM; 

4. To develop the initial radiological and hazardous material information to support decommissioning 

planning including building decontamination, demolition, and waste disposal; 

5. To develop the information to support Final Status Survey design including instrument performance 

standards and quality requirements; and 

6. To identify any unique radiological or hazardous material health and safety issues associated with 

decommissioning.  

I Operational radiation surveys and additional characterization measurements and samples obtained during 

cleanup activities will be used to confirm the area classification and effectiveness of the cleanup activities 

before completing the Final Status Survey.  

As a result of the HSA and site characterization, approximately 93 acres of the plant site have been 

initially identified as "non impacted" as defined in MARSSIM. For those portions of the site-Mat have 

been identified to be acted, 53% of the survey areas have ee ntified as Class 1, 27% of 

the survey areas have been imtiy i entie 1 as lass 2, and 20% of the survey areas ave been initially 

identified as Class 3. Section 2.3.3.2 defines these classiTication levels. Table 2-6 provides the area 

classifications for thevarious survey areas of the HiNP site. The results of the surveys are being used to 

identify areas of the site that require decontamination, as well as to identify the cleanup methods and plan 

for their associated costs.  

13.3 Identification of Remaining Site Dismantlement Activities 

CYAPCO has begun decontamination and dismantlement activities at the FNP site consistent with 

activities discussed in the HNP PSDAR. Section 3 of the LTP describes those dismantlement and 

decontamination activities that remain at the HINP as of May 2000. Also included in this section are 

estimates of radiation dose to workers from decommissioning activities and projected volumes of 

radioactive waste.  

CYAPCO' s primary goals are to decommission the HNP safely and to maintain the safe storage of spent 

fuel. To the extent practical, impacted facility materials and surfaces will be decontaminated to allow 

beneficial reuse. Materials that cannot be decontaminated will be sent to an offsite radioactive waste 

processor to recycle or to a low-level waste disposal site. Completion of decommissioning the HNP site 

depends on the availability of low-level waste disposal sites. Currently, HNP has access to low-level 

waste disposal facilities in Barnwell, South Carolina, and in South Clive, Utah.  
/
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SSpent Fuel Pool Island 

One of the significant activities that CYAPCO has performed is the creation of the Spent Fuel Pool 

Island. This involved separating the systems and components required to support storage of spent fuel in 
the Spent Fuel Pool from systems that no longer support current and planned decommissioning activities.  

This minimizes the effects that decommissioning activities have on safe spent fuel storage.  

Future Decommissioning Activities and Tasks 

The remaining decontamination activities can be placed into several classifications which may be 

performed concurrently. These include major component removal (e.g., steam generators and reactor 

pressure vessel), contaminated system removal, clean systems removal, decontamination of site buildings 

and cleanup of thI site land arz.  

Decontamination of plant structures can occur at the same time as equipment removal. Decontamination 

techniques may range from water washing to removal of a layer of building surface material.  

Contaminated equipment and structural material may be packaged and either shipped to a processing 

facility, or shipped directly to a low level radioactive waste disposal facility.  

Decontamination and dismantlement activities-arecufentyex -p-tinue until 

wif--c " os eactivities lated to the operation of the Spent Fuel Pool Island. The spent fuel 

may continue to be stored in the existing Spent Fuel Pool or may be transferred to an independent spent 

fuel storage installation (ISFSI). Transfer of spent fuel from the Spent Fuel Building to dry storage casks 

at the onsite ISFSI is planned to begin in 2003 and to be completed in 2004. Following the removal or 

decontamination of contaminated systems, components, and structures in an area, a comprehensive final 

radiation survey will be completed. This survey will confirm that the site meets the cleanup criteria. The 

final status survey results will be compiled in a series of reports by area(s) and will be made available for 

NRC inspection. Following completion of the final status survey and in the absence of any NRC 

inspection action finding the report deficient, buildings may be demolished and the concrete debris used 

on site as backfill.  

1.3.4 Site Remediation Plans 

Section 4 of the LTP describes various methods that can be used during HNP decommissioning to reduce 

the levels of radioactivity to that which meet the NRC radiological release criteria (i.e., does not exceed 

25 mrem/yr total effective dose equivalent (TEDE) and is as low as reasonably achievable (ALARA).  

This section describes the methodology that will be used to demonstrate that the residual radioactivity has 

been reduced to a level that is ALARA in compliance with the NRC requirements.  

An ALARA analysis determines when cleanup, beyond that required to meet the 25 mrem/yr TEDE dose 

limit, is appropriate. Figure 4-1 shows the ALARA evaluation process. Generic ALARA screening 

values may be determined at the planning stage, prior to the start of cleanup, or after some or all of the 

characterization work is complete. Survey unit-specific ALARA evaluations may be performed later in 

the remediation and survey processes.  

These ALARA evaluations establish remediation levels at which additional cleanup actions are to be 

taken to reduce residual radioactivity. These different types of cleanup actions may include, but are not 

limited to chemical decontamination, wiping, vacuuming, scabbling, or high pressure washing. The 

methodology and equations used for calculating remediation levels are given in NRC's Draft Regulatory 

Guide DG-4006, "Demonstrating Compliance with the Radiological Criteria for License Termination".
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1.3.5 Final Status Survey Plan 

The primary objectives of the final status survey are to: 

"* select/verify survey unit classification, 

"* demonstrate that the level of residual radioactivity for each survey unit is below the cleanup criterion, 

and 

"* demonstrate that the potential dose from small areas of elevated activity is below the release criterion 

for each survey unit.  

The purpose of the Final Status Survey Plan is to describe the methods to be used in planning, designing, 

conducting, and evaluating final status surveys at the HNP site to demonstrate that the site meets the 
NRC's radiological criteria for unrestricted use. Section 5 of the LTP describes the Final Status Survey 
plan which is consistent with the guidelines of MARSSIM. The HNP survey plan allows for the use of 

advanced technologies as long as the survey quality is equal to or better than traditional methods 
described in MARSSIM. Since MARSSIM is not readily applicable to complex nonstructural 
components within buildings, the criteria in Regulatory Guide 1.86 (RG 1.86), "Termination of Operating 
Licenses for Nuclear Reactors" (Reference 1-13), will be applied to nonstructural components and 
systems at the time of final status survey. Components meeting the criteria in RG 1.86 may be released 
for unrestricted use after completion of the final status survey for the corresponding area. The plan also 
describes methods and techniques used to implement isolation controls to prevent recontaminating 
remediated areas. The HNP Final Status Survey Plan incorporates measures to ensure that final survey 
activities are planned and communicated to regulatory agencies to allow the scheduling of inspection 
activities by these agencies if so desired.  

1.3.6 Compliance with the Radiological Criteria for License Termination 

Section 6 together with Section 5, Final Status Survey Plan, describes the process to demonstrate 
compliance with the radiological criteria of 1OCFR20.1402 (Reference 1-14) for unrestricted future use 
for the HNP site. CYAPCO has selected the Residual Radiation (RELSRAkDlcomputer code to model 
dose from soils and ground water, and its counterpart,ýRAýD-BUlIL.D, to model dose from structures.  

Two primary scenarios have been selected as input to the RESRAD codes for calculating the 
radionuclide-specific derived concentration guideline levels (DCGLs). DCGLs are the concentration and 
surface radioactivity limits that will be the basis for performing the final status survey. These models are 
the resident farmer scenario for site soil• •ýnc grn md xter, and the building occupancy scenario for site 
buildings. Since concrete buildings may be demolished after acceptance of the final status surveys, two 
I'ture potential uses of concrete debris have been evaluated to ensure that the reuse is adequately bounded 
by doses calculated in the LTP. The first evaluation considered the use of concrete debris as backfill on 
site. This evaluation uses the residen- "frmer SCZnuu ov c-uate impacts from the concrete including 
thfe'conservative assumption that future drinking water originates in a well located in the buried debris.  

The second considers future excavation and reuse of the concrete debris. The results of these two 
additdonsce~naros have ne analyzed to ensure e --most limiting radionuclide-specific DCGLs are 
used to calculate operational DCGLs for building surface surveys.  

It is recognized that the methods in MARSSIM and the building surface DCGLs are not directly 
applicable to use with complex nonstructural components. Therefore, nonstructural cogmnaote§s 
remaining in buildings (e.g., pumps, heat exchangers, etc.) will be evaluated against the criteria of
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R determine if ch• c opo nt• c.zn e' .dor uarestnrjced ust: iMaterials, surveyed and 

evaluated as a part of .normalwdr irsisotiunactivniat-irpriom to ttv .iMq*.r,,entation of the final 

status survey, will be surveyed for relst. usin• :urreni site procedurei-to-deirristrate compliance with 
the "'nio detectable" criteria M1atea• ,'.ch d.r,.uotpas,; tlics ,~iteriavI! k_; corntrolled as radioactive 

materials.  

1.3.7 Update of Site-Specific Deco•missioning Costs 

In accordance with 1.9Q R5ý.82 (a(9)2 (F), Section., 7 provides • ,pd-atet. site-specific estimate of the 

remaining decommissioning costs. It also includes a comparison• of these estimated costs with the present 

funds set aside for decommissioning and a description of the means to ensure that there will be sufficient 

funds for completing decommissioning.  

1.3.8 Supplement to the Environmental Report 

In accordance with 1OCFR50O.82 ýa9 iG Section 8 demonstrates that decommissioning activities 

will be accomplished with no signifuLs-t drtfa- e.4nuironmntal impacts.- Decommissioning and license 

termination activities remain bounded by the site-specific decommissioning activities described in: 

"* the PSDAR, 
" the previously issued environmental assessment, 
"* the environmental impact statement, 

"* NIUREG-0586. "Final Generic Environmental Impact Statement on Decommissioning of Nuclear 

Facilities (FGEIS)" (Reference 1-15), and 
"* NUREG-1496, "Generic Environmental Impact Statement in Support Rulemaking for 

"Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities." 

(Reference 1-16).  

The HNP PSDAR was submitted to the NRC in accordance with 1OCFR50.82 (a)(4)(i). In the PDSAR, 

CYAPCO performed an environmental review to evaluate actual or potential environmental impacts 

associated with proposed decommissioning activities. This evaluation used NUREG-0586 and two 

previous site-specific environmental assessments as its basis. One site-specific assessment was 

performed from the conversion of the provisional operation license to a full-term operating license, and 

another was performed more recently from the recapture of the construction period time duration. The 

environmental review concluded that the impacts due to HNEdecommissioning are bounded by the 

previously issued environmental impact-satements.  

As discussed in Section 6, the DCGLs for site buildings are calculated using the building occupancy 

scenario as the primary modeling scenario. Because use of the demolished, decontaminated buildings as 

backfill is being considered, additional modeling scenarios have been considered as discussed in 

Section 6.5 (i.e., resident farmer for concrete debris and excavator). Buildings which are decontaminated 

at or below the DCGLs could be allowed to remain standing after the final status survey. These buildings 

could then be demolished and the debris dispositioned in a number of different manners. Consideration 

of the building occupancy scenario (as well as other scenarios) in determining the DCGL is compatible 

with the information in SECY 00-41 (Reference 1-17). SECY 00-41 concluded that the building 

occupancy and resident farmer scenarios, as well as assumptions used in the FGEIS to estimate public 

dose, are sufficiently conservative to bound such a condition. Section 8 also provides a summary 

description of the process CYAPCO will use to ensure that the non-radiological aspects of 

decommissioning meet state and federal requirements for release of the site.
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1.4 Decommissioning Approach 

1.4.1 Overview 

This section provides an overview of CYAPCO' s approach to decommissioning the HNP site. References 

to the section in the LTP, where details concerning the particular step or stage of the decommissioning 

process are described, are given in parentheses.  

Upon the decision to permanently cease power operations at the HNP site, CYAPCO began site 

characterization activities (Section 2). This characterization effort, which was performed to the guidelines 

of MARSSIM, included a historical site assessment (HSA); a review of historical survey documentation; 

and measurements, samples, and analyses to further define the present radiological conditions of the site.  

The effort also addressed the status of the site relative to hazardous and state regulated non-radioactive 

materials.  

The initial site characterization, together with geologic and hydrogeologic investigations of the site, 

provides the basis for the conceptualization of the site and the selection of the appropriate scenarios, 

models, and critical groups to address the possible future uses of the site. Conceptualization (creating the 

overall model for the site), which considers future use, characterization, geologic and hydrogeologic data, 

is also important in selecting the dose modeling code to be used to calculate the derived concentration 

guidelines (DCGLs). These DCGLs correspond to a dose to the average member of.the selected critical 

group that is as low as reasonably achievable and does not exceed 25 mrern/yr TEDE (Section 6).  

Concurrent with site characterization and the conceptualization of the site, decommissioning activities are 

taking place. Activities performed during this period include the removal of contaminated components 

from the site for final disposition and demolition of some site buildings (Section 3).  

Remediation of some site structures and soils will be performed, based upon the input of the initial site 

characterization and the cleanup levels determined by dose modeling. Title 10 of the CFR, Section 

20.1402 has a dual criteria, namely 25 mremnyr TEDE and ALARA. Accordingly additional remediation 

activities are evaluated to determine the cost/benefit of remediation beyond that which is necessary to 

meet the DCGLs. If the additional remediation activities are determined to be appropriate, they will be 

performed. Once areas have been remediated to the required level, administrative controls will be put 

into place to prevent recontamination of the areas. (Section 4) 

The Final Status Survey Plan (Section 5) describes the methodology by which plant areas and buildings 

will be verified to be at or below the DCGLs, and thus meet the site release criteria for unrestricted use.  

Once final status surveys are performed for a specific area or building, the data collected will be 

documented in a report and made available to the NRC as evidence of completion of activities and 

acceptability of the area for unrestricted release. CYAPCO plans to communicate the schedules for these 

final status surveys, to the NRC so that independent confirmatory surveys can be scheduled and 

performed, as necessary.  

CYAPCO may pursue demolition activities once final status survey results for an area or group of areas 

are completed. The final status survey results will be compiled in a series of reports by area(s) and will be 

made available for NRC inspection. CYAPCO may choose to demolish the surveyed structure(s) and use 

the concrete for onsite fill. It is important to note that CYAPCO plans to demonstrate that buildings meet 

the criteria for release for unrestricted use prior to their demolition and use as backfill on the site. The 

dose modeling approach described in Section 6 evaluates potential exposures resulting from the concrete 

debris to ensure that the doses are bounded by the conservative DCGLs specified in the plan. CYAPCO
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does not intend to ofe en-ý:tr ounat dxsapil.inrmrraion. r.f tiy io. -k,., rajioactive waste.  

Materials remaining onsitw',jill rsit:e ,the app^op-ttttt .DCCb,, f• urarsnTaicted .i:ease, and thus is not low

level radioactive waste.  

CYAPCO may also choose -to riemove specifik area;, I•:om-the IOCHTCD i-,cerise after they have been 

surveyed and the results docuiannted and piovided to the.NRC fur its revxie•, and concurrence. A more 

detailed discussion of the phased s3ease .apprcach is pro.-ided in the fol.owrnig subsection. Upon 

completion of remediation, final status surveys, and confirmatiriz -that aras and buildings on the INP site 

meet the site release criteria, CYAPCO will have c.n-npleted the d4c-wa.issioning process.  

S -S1.4.2 Phased Release Approach 

CYAPCO-mmy choose to rem oespecific areas from the license in a phased manner. The approach for 

phased release and removal from the license, after approval of the License Termination Plan, is as 

follows: 

1. Following completion of decommissioning activities and final status survey of a survey unit, 

CYAPCO will compile a final status survey report to address the area or building, where 

decommissioning and remediation tasks are complete and the criteria of 10CFR20.1402 has been 

met. The results of these surveys are documented in a report and made available to the NRC for 

its inspection. The final status survey report will contain the following: 

"* a description and location of the building or the area to be released; 

"* certification that dismantlement/decommissioning activities, as described in the LTP, have 

been completed for the subject building or area; 

"* an evaluation of the potential for possible recontamination of the area and a description of 

controls in place to prevent such recontamination; 

"• final status survey results for the building or area, as demonstration of compliance with the 

LTP release criteria; and 

"* expected timing for removing the area from the 1OCFR50 license.  

2. Once a building or area has been verified ready for release, no additional surveys or 

decontamination of the subject building or area will be required unless administrative controls to 

prevent recontamination are known or suspected to have been compromised. Following 

completion of the final status survey and in the absence of any NRC inspection action finding the 

report deficient, the subject building may be demolished and the associated debris dispositioned 

as construction debris in accordance with state and federal requirements. The subject area may be 

removed from the license either before or after demolition activities.  

3. CYAPCO will review and assess the impacts on the following documents before releasing an area 

from the license: 

* Updated Final Safety Analysis Report and Technical Specifications; 

* Environmental Monitoring Program; 

* Offsite Dose Calculation Manual; 

* Defueled Emergency Plan; 
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"* Security Plan; 
"* Post Shutdown Decommissioning Activities Report; 
* 10CFR100 Siting Criteria; and 
"* Environmental Report.  

The reviews will include the impacts on the discharge of effluents and the limits of 10CFR 20, as 

they pertain to the public. After any impacts have been resolved, CYAPCO will inform the NRC 

of its intent to remove the subject area from the license.  

4. Upon completion of the HNP Decommissioning Project, a final report will be prepared, summarizing 

the release of areas of the HNP site from the 10CFR50 license.  

1.5 License Termination Plan Change Process 

CYAPCO is submitting this License Termination Plan as a supplement to the Updated Final Safety 

Analysis Report. Accordingly, the License Termination Plan will be updated in accordance with 

1OCFR50.71(e). Once the LTP has been approved, the following change criteria will be used, in addition 

to those criteria specified in 10CFR50.59, 1OCFR50.82(a)(6), and 10OCFR50.82(a)(7). Changes to the LTP 

require NRC approval prior to being implemented, if the change: 

(a) Increases the radionuclide-specific derived concentration guideline levels (as discussed in 

Section 6) or area factors (as discussed in Section 5.4.6); 

(b) Increases the probability of making a Type I decision error above the level stated in the 
LTP (discussed in Section 5.5.1.1); 

(c) Increases the investigation level thresholds for a given survey unit classification (as given 
Table 5-10); or 

(d) Changes the classification of a survey unit from a more restrictive classification to a less 

restrictive classification (as discussed in Section 5.4.2).  

This change process will be reflected in the application for the proposed license amendment 
accompanying the LTP.  

1.6 References 

1-1 Code of Federal Regulations, Title 10, Part 50.82, "Termination of License." 

1-2 Regulatory Guide 1.179, "Standard Format and Content of License Termination Plans for Nuclear 

Power Reactors," January 1999.  

1-3 Draft Regulatory Guide-4006, "Demonstrating Compliance with the Radiological Criteria for 

License Termination," August 1998.  

1-4 Haddam Neck Facility Operating License (DPR-61) issued December 27, 1974, as amended 

December 14, 1999.  

1-5 Haddam Neck Updated Final Safety Analysis Report, dated August 4, 1998.
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1-6 Letter B1606-6 fr'.'CYAPC',; i&, NC h, , adaar TNeýi .Pian e -Aifications of Permanent 

Cessation of Power t.,raivin and thalTiu&el. tas .Re PtL- nncxith VDmi- Mived from the Reactor," 

dated December 5. 1996.  

1-7 Letter CY-97-075 from C.YAPC.'0 to the USNlC.,,""HaddaminNm!-tPianiPost Shutdown 

Decommissioning Activities Repct," ,dated ,,VagtL.q 22. 1997.  

1-8 USNRC Memorandum froro Iairtile to W•iss dated January 28, 1998, regarding CYAPCO Post

Shutdown Decommissioning Activities Report 

1-9 Letter CY-98-005 from CYAPCO to the USNRC, "Decommissioning Updated Final Safety 

Analysis Report," dated January 26, 1998.  

1-10 USNRC Safety Evaluation, related to Amendment No. 193 to Facility Operating License No.  

DPR-61, Connecticut Yankee Atomic Power Company, Connetcdcit Yankee Atomic Power 

Station, Docket 50-213, dated June 30, 1998.  

1-11 USNRC Safety Evaluation, related to Amendment No. ) 95 to Eae-iity Operating License No.  

DPR-61, Connecticut Yankee Atomic Power Company, Connecticut Yankee Atomic Power 

Station, Docket 50-213, dated October 19, 1999.  

1-12 NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual)," dated 

December 1997.  

1-13 Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear Reactors," June 1974.  

1-14 Code of Federal Regulations, Title 10, Part 20.1402, "Radiological Criteria for Unrestricted Use." 

1-15 NUREG-0586, "Final Generic Environmental Impact Statement on Decommissioning of Nuclear 

Facilities," dated August 1988.  

1-16 NUREG-1496, "Generic Environmental Impact Statement in Support Rulemaking for 

Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities," dated 

1-17 SECY 00-41, "Use of Rubblized Concrete Dismantlement to Address 10CFR Part 20, Subpart E, 

Radiological Criteria for License Termination," February 14, 2000.
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Tim narest agrfculterl activity of any Imll ficance (dairyiag, orchards, 
Ssrm tobacco) Is In the aDham- idddletn-Portland area. Summr 

e ae located Is the Mood area (3 mile east of the alto and 
sepaated by a 30 to 400-ft-bldI ridge) and around Lake Necotopaug 
(7.5 iles north at elevatim of 465 ft, with Intervening hill to 
570-ft hIgh betuen the site amd the lake).  

The umjor Industry located In dt area is comentrated in the Middletown 
area. Industries within a 10-die radius, that employ 250 or more people, 
are Aoie In Table 2.3.  

TABI 2.3 

INDU3T/IO ZK3(PID 250 OR HOB E A 10-MWU 
DADUS TEN M ULA SIZUs 

b Zloysmmt Locatinm • ) 

Pratt a Whitney 3,200 VIddletmm 6 

North & Judd Company 1,200 Niddletome 10 t 
Russell Nanufacturing Compmmy 250 Middletowm 10 

Rayimnd &Winetring laboratories 556 Middletowm 10 

KT8 Auto Corporation 570 Niddletm 10 

U&iM, Inc. 400 Dep River 7 

2.3 DSTRIC SIGNIFICIACE 

7M region of the site has partioular historic sinificce because of the 
early settlement of colonists whe cm from Masseclugetts in 14 and 1635 
and settled in VethersftSld, a fo miles south of Bartford. Tie Coamcti
cut liver provided ready access to the oceen and the towm of ad Saybrook 
at the moth of the river us fowded In 1635. Vor two cnturies, boat 
traffic flourished and provided t most reedy access to Inland cities.  
lws along the river wora founded ad wore prosperous liong as the 
steaboat trade continmd. In the 19th and early 20th centuris, develop
mt of the railroad and automobila resulted In mr-dlalinehlug use of 
the steamboat, and as a result, tde towns along the river lost their role 
an trading and service centers. The Connecticut River Ls used today 
irimarily for barge shipments of petroleus to Ilald poiats.6

I
t



2-14

As a reult of the role of the Connecticut River Valley I& erly American 
history, there are historically significant points of inteast in the 
vicinity of ddam Neck. Oe of these is the Goodepeed Opra Nouse, 
which Is listed In the National Register of Histc-.ic Plam. mh Good
"speed Opera louse is located about 3 miles downstream from the plant site, 
but cannot be ean from this location because of a bend in the river.  
Several very old colonial vintage homes are Identified by the applicant 
In the Ismdiate vicinity, iiich have been nominated for listig in the 
Nat ions Register of Histor Ladorks. ne of these ae o property 
of the site owned by the applicant. None of the knom hisorical places 
are jeopa sed by the plant and, from an aesthetic viewpoita, the plant 
Is not visible from any historicpl structures.  

Cconicatonms from the Coanecticut Historical Commission ad the State 
Archaeologist call attention to the presence of historical places in the 
vicinity, but neither identify the site Itself as con tain-n relics of 
the past ilich may have beon destroyed by construction.*.  

A bill amder consideration by Congress and passed by the Snate, mould 
preserve the lower Connecticut River Valley as a nationaL snt. This 
proposal, termed the "Connecticut River Historic Riverway" mould create a 
"National Cultural Park" of the river valley from a point out 2 miles 
north of the plant to the river's mouth and extending from I to 2 miles 
on either side of the river." 

2.4 UYIRT am L 1WITRIS 

2.4.1 Geology, Soils. and Seismicity 

The area an dhich the plant stands is generally low flatland with sw•m 
marshes nd dense vegetation. Benath the land surface I. a parmable 
sous consisting of Interbedded sands and gravels with modersat amounts of 
sllts. Underlying this sone and ranging from 10 to 50 ft below the ground 
surface are metamorphic bedrock formations with bands of m=I schists and 
broad bands of granitic punlss.  

Soils In the region are well-drained and formed •n acid, come textured 
ad* granitic materials. Soils have low base supply and cn am lation 
of eorpbous materials such as organics plus compounds of Im and aluam
S.- Acidity from lsaching under-forest vegetation has faved accuoula
tions of organic matter on the surface and is also responsible for slow 
decosposition. The Imediate site is identified as "wall to very poorly 
drained solls along streams subject to overflow; level to nenrly level." 

In preparing the site, the applicant raised the general area by filling 
and grading to 21 ft MSL. Thus the yard-ares molls are compacted layers 
of surface-excavated soils about 8-10 ft deep, below which me the 
previously described fornations.


