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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 Terminati-of Plan (LTT) is to satisty te 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 

nD D_.ember 4, 1996, HNP rr xately 28 years of operation. On 
December 5•. 1996, CYAPCO notified the Nuclear Regulatory Commission o e 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 FuelPoo (Reference 1-6). Following the cessation of 
operations, CYAPCO began to decommission theH. The Post Shutdown Decommissioning Activities 
Repon (PSDAR wa bmitted, in ac.82 (a)(4), on August 22, 1997 
(Reference-- ,,and was accepte by the NRC (Reference 1-8). On January-, 8, CYAPCO 
transmitted an Updated Final Safety Analysis Report to reflect the plant's permanent shutdown status 
(Reference 1-9), and on June 30 1998 the NRC amended the HNP Facilit O-peratin-gLicense to re-lect
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this plant condition (Reference 1-10). Or. Octobei 19.-¥9-.. C•,O• irrg l..=vse was amended to reflect 

the decommissioning status of the plant -and- kfng- erai storagt of ,he spent •,Afmn the spent fuel pool.  

(Reference 1-11) Additional licensing basis doaments-were -alsore••szd -arin ýubmitted to reflect long

term fuel storage in the spent fuel pool (Defueled Eergency Pian, Secarilly Pln, QA program, and 

Operator Training Program).  

In April of 1999, CYAPCO contracted Bechtel Power Co the deommissioning operations 

contractor (DOC), to perform the decomnissioning 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 repared to describe the processes tI be used for non

radiological cleanu. an e si e. This information will 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 IOCFR50.82(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.  

TheffS consisted of a review and compilation of the following information: .socalrecords, plnp..nd 

radiologi"al incident files, operational survey records, and annual environmental reports to the NRC.  

Per=nnn!l i rvie_,es were conducted with present and former plant employees.and cofitractor5 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 remediation 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'ni-al have 

been identified to be acted, a3% of the survey areas have e ntified as Class 1, 27% of 
the survey areas have been initialy entiie as lass 2, and 20% of the survey areas ave been initially 

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

classifications for the various survey areas of the HNP 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.  

1.3.3 Identification of Remaining Site Dismantlement Activities 

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

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

decontamination activities that remain at the HNP 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 th se landI IMma.•.  

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 aretrrently expecte otinue until. a 

witn "C ose activities related 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-ll• 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 mren/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 u5e 

for the HNP site. CYAPCO has selected the Residual Radiation (RESRADl)_computer code to model 

dose from soils and ground water, and its counterpart_ . RAD-BUILD, 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 n g-n-n_ w'ter and the building occupancy scenario for site 

buildings. Since concrete buildings may be demolished after acceptance of the final status surveys, two 

'If h tial 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 resi en " c ate impacts from the concrete including 

mmmconservative 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 
addi s os hayzed to ensure memkost 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 comiunents 

remaining in buildings (e.g., pumps, heat exchangers. etc.) will be evaluated against the criteria of

Rev. 01-57n/710



Haddam Neck Plant License Termination Plan 

RG to determine if th p c ompripcnt - -rCltea,&ed -f ounyestricited us-, Materials, surveyed and 

evaluated as a part of normal ,&.,r sioaiinactvi• air-i prior to th? -.imip4A entation of the final 

status survey, will be surveyed for reledse usi.,,,reni ,site procedureý-todeml'istrate compliance with 

the "no detectable" criteri. Ma-ttnii:k Whch dvrot .pa•; tt•s:-iiteria •;lJ ýcorjtrolled as radioactive 

materials.  

1.3.7 Update of Site-Specific Deco•ianissioning Costs 

In accordance with 1_ _50.92 ii)(F), Sec ti 7 pro v*ides zo ,updateo- 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 10CF'R50.82 (a)(9)(i)(G) Section 8 demonstrates that decommissioning activities 

will be accomplished withno significant advers_ e_-_rrn ntal 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, 

"* NhiPG-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 

"RadioTh1criteria for License Termination of NRC-Licensed Nuclear Facilities." 

(Reference 1-16).  

The HNP PSDAR was submitted to the NRC in accordance with 10CFR50.82 (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 HNPdecommissioning are bounded by the 

previously issued environmental impact statements.  

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 mrem/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 mrem/yr 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 at oe cnr:•, Oumat dxisVpiAl ,i 1m meratirn. of .ary iovA .k,,ýýft-rxioactive waste.  

Materials remaining onsitt '.will re•te- ,tbe appropltat Da G.Ls fui uh.,;trictet! .. iease, and thus is not low

level radioactive waste.  

CYAPCO may also choose tox'emove specift- area, F:om me IOCFR5O license after they have been 

surveyed and the results dociniqe-ted and p;.ovidced to the NRC fur its review ,hand concurrence. A more 

detailed discussion of the phased mlease apprcach is ýprvlidedin the folk:,ruwrng subsection. Upon 

completion of remediation, final status surveys, and confitmationý that areas and buildings on the HNP site 

meet the site release criteria, CYAPCO will have conipleted the ri nTrmlissioning process.  

1.4.2 Phased Release Approach 

CYAPCO ia, choose to reme sp fic _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 IOCFR20.1402 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 1 OCFR50 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; 
"* 10CFRIOO 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 1OCFR50 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 

10CFR50.71(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 1OCFR50.82(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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Shutdown Decommissioning Activities Rfeport.  

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, Conezticut Yankee Atomic Power 

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

1-11 USNRC Safety Evaluation, related to Amendment No. 195 to F&;ity Operating License No.  

DPR-61, Connecticut Yankee Atomic Power Co•mpany, Connectucut 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 1OCFR Part 20, Subpart E, 

Radiological Criteria for License Termination," February 14, 2000.
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4.3 Remediation Actions 

Remediation actions may be required to reduce the residual radioactivity levels below the applicable 

cleanup criteria as provided in Sections 5 and 6. The specific remedial actions depend on the type of area 

under consideration. These area types are categorized as one of the following: 

1. Structures (including building interiors and exteriors, major freestanding exterior structures, exterior 

surfaces of plant systems, and paved exterior ground surfaces); 

2. Soils; and 

3. Nonstructural plant systems (including interior surfaces of process piping and components).  

4.3.1 Structures 

Concrete from contaminated structures will be remediated to a level meeting the radiological criteria for 

unrestricted release of the site, as discussed in Section 6. After completion of final status surveys and 

absent any findings during NRC inspections, concrete building debris from decontaminated structures 

may be used as backfill and placed into the remaining subsurface building foundations. Nonstructural 

materials will be assessed using the process in Section 5.6.  

Methods for remediating structures may include a variety of techniques ranging from water washing to 

surface material removal. A number of factors determine the choice of the remediation method for a given 

area, including: the size of the contaminated area, the extent of contamination, surface material, depth of 

contamination, and accessibility.  

Remediation activities for an area may include wiping, vacuuming, and washing with low-or high

pressure applications. Surfaces may also be remediated using surface removal techniques such as 

scabbling or grinding. Use of surface removal techniques controls the removal depth, minimizing the 

waste volume produced.  

For concrete surfaces, remediation methods may include core drilling, concrete sawing, or scabbling.  

Scabbling removes the concrete surface by bush heads, rotopeen devices, flappers, or similar devices and 

is effective for removing contamination that resides close to the surface. Abrasive blasting may also be 

used as an effective technique for contamination removal from surfaces that are not necessarily smooth.  

Also, chipping, jackharnmering, and other similar aggressive methods may be needed for removal of 

concrete surfaces as deep as the first mat of reinforcing steel. . Strippable coatings can be used to remove 

contaminants from surfaces where more aggressive methods may not be appropriate or when other 

techniques are not successful.  

4.3.2 Soils 

Soil contamination above the remediation level will be removed and disposed of as radioactive waste.  

Offsite fill may used to replace the excavated materials. As discussed previously in Section 2, the site 

characterization process will establish the location, depth and extent of soil contamination. As needed, 

additional investigations will be performed to ensure that any soil contamination profiles that may change 

during the remediation actions are adequately identified and characterized.
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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-05 8 6 , "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 ft3. 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 HNP 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).

7/7/00
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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.  

8.4 References 

8-1 Letter CY-97-075 from CYAPCO to the USNRC, "Haddam Neck Plant Post-Shutdown 

Decommissioning Activities Report," dated August 22, 1997.  

8-2 NUREG-0586, "Final Generic Environmental Impact Statement on Decommissioning of Nuclear 

Facilities," August 1988.  

8-3 USNRC, Final Environmental Statement, Haddam Neck (Connecticut Yankee) Nuclear Power 

Plant, Docket No. 50-213, October 1973.
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8-4 Letter, USNRC to CYAPCO, "Environmental Assessment for Proposed License Extension," 

dated November 23, 1987.  

8-5 SECY-00-41, "Use of Rubblized Concrete Dismantlement to Address 10 CFR Part 20, Subpart E, 

Radiological Criteria for License Termination, "dated February 14, 2000.  

8-6 Connecticut General Statutes, 22a, "Environmental Protection", Section 209, "Definitions." 

8-7 CTDEP to CYAPCO letter, "Natural Diversity Data Base," April 24, 2000.  

8-8 Letter, CT Historical Commission to NUSCO, "Connecticut Yankee Nuclear Facility," dated 
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fUM 2.5 ' 

OCC1C OF SMA3LIT CAT300EM IU() 

Unstable 21.5 

Neutmal 7.7 

Stable 26.5 

Very Stable 4A.4 

The winds at 25 ft IUL md 129 ft NIL oham considerable vartstiim.(a) 
Rub ae met frequent dn the river valley (southeast) and a mmo
dazy peek occurs for vial flowing up the valley. The distributiom of 
direatiam of flow is mce umifom at the 25 ft level. the 129 ft level 
hbe a very low frequency from north and amthueat, tdaes the 25 ft 
level, l1. not ohs much a moveme uinimum. This Is the wind directiom 
for thich th tomez Is In the I"e of the high lan area, north and north
eat of the site. Also for alI directiomN the mpper level had 16Z calm 

caqlrd to cnly 1.72 at the lmwr level. bTsae mmrked differees 
betmen mWi conditions at the tm levels indicate that local topo

phic other featum are maedl• y Idluencing air revert near the 
V omad. A limited tracer *tusr of the site showed the qaplicant's diffu
aiam estimate to be -I'-ra~ omeservatIve for the conditions during 
Iblcl tost mr -dotted.  

2.5 NOLOCT CU SITU Ums 

2.5.1 TarzestrIal Ucolm 

2.5.1.1 low 

so dominant potentilw Climax wrtalom An the viciluty of the Heddsm 
Xmk site is Am'eace Oak I% •r-mP. * fm the colonial period until 
re'mtl.•, to area us -eriod:Imily loggld and/or cleared for agric ufItre.  
Mhe present forests are douinatd by trem mainly of sprout origi.  

o freets m the site ar comsidered to have resulted from 50 years of 
ntb and are d a by red and blMe oak, red umile, black bIrd4 

(a) noe 129 ft NIL instrument* were at 10 ft above the terrain. The 
25 ft ML instrumets mere 15 ft above the terrain.
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boo to be residents In the vicinity. s al species known to 
inhabit the site include easters cottontail, racooon, sole, skunk, 
squirrels, chipmnk, muskrat and white-tail deer. Twelve other species 
expected to be In the general vicinity are listed by the applicant.4s 

Reptiles and mphibimas observed at the site Include northern black 
racer, northern water snake, turtles, salannders, toads, leopard frog 
and spring peeper.4° 

The staff found only one terrestrial vertebrate species that Is considered 
"rare or endangered" which my occur in the vicinity of the site, the bog 
turttls, CI sunhlnbetsi. Carr"' Indicates that It occurs throughout" 
Conncticut, while Coant Indiate that it is only fomud In the western 

part of the state. Its populations occur in scattered, very localized 
situations such as those described as wetlaeds on the EMddm Neck site.  

2.5.2 ANuatic Zcoloav 

2.5.2.1 General 

Biota in the Connecticut River near the site are dominantly freshwater 
organism. Nevertheless, tidal movement which Introduces saltwater up to 
a point 2 miles downastrem from the plant, results in an assortment of 
stenobaline and euryhallse aquatic organism which stray Into the Haddan 
Neck region. Hence, in additios to the strictly freshwater form (cer
tain Odomata, Coleoptera, Pelacypoda and teleosts) there my occur some 
stanodaline forms such as certain Annelids, Isopoda, haphipoda, Diptera, 
Mollueca and a variety of telsoets, and a few euryhaline form o*f 
teleosts and crustaceans. Anadromous fishes such as the shad will also 
frequent the Hfaddan eck region while on their migration to spawning 
grounds in the Connecticut River and its tributaries.  

2.5.2.2 Planktonic and Perighytic Ala•e 

A large variety of diatoms, gron. blue-geen, and flagellated algae 
comprise the periphytic and planktonic camnities. Them are listed In 
reference 22. Many of the gnera listed as periphytic form are not 
sessile, and were likely the result of phytoplankton forms being 
collected (or possibly trapped) with the periphyton slides. Dominant 
al foars frou both commities in the ddain Neck region were the 
grean alga Swedem , the blue-gren e1Ws Nicrocystis, and 
O2 klsatoria, and the diatoms Ialosira, NUshje., !Now (sic), 

Itiand M#rllarin. lotk counitles vore domnated by diatoms.  
The paesence of a large variety of genera comprising both comunities 
dAring the period when the plant ms operating is Indicative of cozmnity 
stability. The gmneral profile of algal I is typical of a river 
ecosystem with a relatively slow velocity."' ytoplmkton populationst 
were qusetitatively eszined from 1965 to 1969. sefore the plant nt 
into operatic., the period of blSbist call coasentratiom in the surface 
vater was during the for (msr. coe . o• 0, MO000 c olls enl). Aton 
year preoperational mean for surf ace water phytoplankms concentrations
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Was 19,000 celuwl. (see PSure 5.9). Theme aximmo and man alues an 
caiulderably higher than those reported by Villim for the Delmmre 
liver (mzinm of 3,000 comuts/ul, msas of %60 couiW/u1) , the Nodson 
River (mazimum of 1,500 countso/l, me" of 63 com1ms/al), r the Illinois 
River (msxim- of 60.000 counts/al, sn of 17&000 coumtms/l) .4 Movev, 
ViU1 ms counted all colonial or clued as"" as a 8cowtot.a vhlue Back 
In the Univeruity of Connecticut uarIne learch Ldboratory stWl~y my 
have counted each cell (colonial. filmmtal or clumped cells cimted 
Individually) In the microscopk fietd, although he does not describe the 
metbod used In his report.4" 

A feo chlorophyll determinations were mde during 167 In the resion of 
the plant. These values ranSedfrod 6 to 56 tg/liter for total dhloro
pilyll pipmnts. Chloropbyll C wa by f the doilumat pinmt ich can
fine the dominance of planktonic dia in the Cominecticlt River. There 
were no quantitative m uemants rade for periphytm.  

2.5.2.3 Zoy to 

Predodmnant zooplasnkters occurring In the Nadidn Ne&k regLoo. ar the 
cladocermu ana a __bl Dapni Mq!L pa. q ~oir.kn 
and the copepod Muanr aff ute. Uioest eancentzatims occur from 
may through Septe rith June having tM greatest man lewls of over 
700 orsanimo/o."s 

2.5.2.4 DBathic Faua 

The occurrence and distribution of beaMdt twa In the Consmtict lRiver 
have been studied In the arma of Raddo sinNe * e 1965. Sam1Ing 
was musnlly carried out bmonthly, but ws me frequent at time whan 
the river was frozen. Sampling Statim ED. 2 was locmted nam % plant 
Intske, Station 3o. 10 at the discharge &anmsl nouth, md St a go. 16 
6.4 in doaistrem from the discharge cbsm mouth. Station IU. 16 served 
a a control, but it would have been better if the control were locatod 
upstrem. Nevertheless Stations 2 one. 1 wer studied for about 2 yeors 
before operation, so these data my also serva conr wvnes.  

Durlug the preoperational study perio tie dllat b•etHie lenrtebrates 
in the Naddon Neck region were the oligodiets L be uSiL.  
the polychaste !aoj~l*sn1~a !Iirlin. se do qpod SM , tui~.  
three larval diptera In the genera C, frS m .S Id Cmua 
chi•gP. the snail UFrJ&j op., and the Id-wi', mllnem bMQU crimaj. 911tto COOLmtae. !lfstdon qewetýma 1•.  

Ava81ile data indicate relative Abundnma but do not proWAde a c1eu.
sive quantitative picture for all species. Ine the -t 6t at aibewtc 
Invertebrates, data for nl"' op.  
tavo op. an ml mtc ý op. po&a samae of amidme..  
hoffmotrl ranges from 0 to more than 4UW mganis/wM# PuMIm op.
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from 0 to mo then 400 ormism/u, ct._tt• sp. from 0 to more then 700 om t ad to• oom• u•p. from 0 to more thua 600 organim/ whUn StatiI 10 andT i are considered collectively.  

A measure of diverslty in the species of benthic fauna reveals certain Inforuation concerning the ecol•gical well-being of a benthic commaity.  Generally, a cmmity having a hig specesl diversity wiii be more real.tent to mtim- stal chanse and also reflect the absence of an effect from past omirooental changes. Conversely, a commit y with a low species diveraty may reflect an unfavorable response to envir/omutal chaap, and also be less resistant to further change. Species diversity us meaured from the Haddm Neck region of the Connecticut liver using benthkl fauma data from umd-1965 through 1968. Diversity was calcuated wJing Nrgalef's formla for a species diversity Index: 

D = 8-1 
natural Log N 

wher e is the mbaer of specles present and N Is the total number of Individuals iresent.'* For Stetim 2 the diversity Index ranged from 0 to 1.37 in preoperational years with an average of 0.54. At the north of the dischbge cmael the species diversity ranged from 0 to 1.78, with an average of 0.78. Since there we numerous methods used to compute species diveiity, it is often difficult to compare valmes obtained for other ecosystem. (A diversity ladex is best applied when comparing preand postopovaional conditions asociated with some suspected perturba
tionary event, which is done In Section 5.) 

2.5.2.5 Pink 

The moat comm fishes appearin8 In the Haddam Neck region are the white catfish, brown bullead, white and yellow perch, sunfishes, spot-tailed shiner, darter, white sucker, kilIfLah, commo eel, carp and shad. The applicant presents a complete list of f shs comon to the Haddam Neck region in Appwndix I of the Ihnirrmental Raport, "Connecticut River investlgatiom, 6th Semiannual Repwrt," pp. 49-50.  

Although the *kad Is the most 1ipotaut comercial species, the Connecticut liver also provides a substotWal sport fisery,. Creel censumes in 195 reveal catches of greater than 1 fish per hour. The most Iuportant sport fih species are the white and yellow perch, brown bullhed, white catfish, sunfish and eel. So wmters of the Haddam Neck region provide a relatively diverse array of species caught by rod fshermam.  A total of 21 species are mestloned In the 2-yea creel consus. The 15 most frequentV takes fish are given In Table 2.6.
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IML 2.6 

? h TOTAL CATC( AND DTMTID rAL IMM AND OF ILUM FUi SpRlCiA C D IN TI SPORTS FISHERY TU HAMM ARIA OF THE LOWIR COUCUCUT MSALM RIVM

amnecles 

Uivte perch 

liite catfish 

Draw bullhea 

YeUow perch 

American eel 

Ppkinseed 

Largemouth baa 

Sucker 

Brom trout 

Northern pike 

Alewife and bleback herring 

Amrican shad 

Lamrey eel 

Carp

Percent 
Total 
Catch 

21.7 

24.5 

20.3 

6.3 

15.0 

7.4 

0.7 

0.2 

0.2 

0.1 

0.1 

2.0 

1.2 

0.2 

0.1

Natluated 
Numbers 

4519 

5103 

4227 

1312 

3123 

1542 

145 

42 

42 

21 

21 

417 

250 

42 

21

WEIGHt 
IN 
DURING 196547

Irti:Lted 
weight 

-(lIe) 
2289 

2641 

1630 

442 

791

340 

40 

31 

55 

28 

52 

230 

772 

51
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The American shad is the best known and comercially important fish 
species in the Connecticut River. The annual fluctuation of numbers of 
shad returning to the river to span is large. The range in yearly 
spaming rum is from 500,000 to 1,250,000 individuals, with a "normal" 
run size of about 750,000. Female shad travel a 5-year migrational 
pattern in the Atlantic coastal waters before they returin to spawn; the 
males, a 4-year migrational pattern." There is insufficient knowledge 
concerning the nature of the migrational pattern or the events occurring 
during migration to explain the large fluctuation in annual upstream 
spauming migration. The shad spawn in the nmerous tributaries of the 
Connecticut liver and the young begin their downstream migration to 
the Atlantic in early fail when they are from 3 to 5 in. long.  

The Comnecticut River also once sumported a cmmercial fishery for 
sturgeon, but the nunbers of sturgeon have become too mall in the 
last two decades to maintain this fishery. The Atlantic salmon was 
once an important fish In the Connecticut River, but dams constructed 
In the 18th and 19th centuries have eliminated the salmon in this 
river by preventifg them from reaching their spawning grounds. In 
recent years Federal and State agencies have been experimenting with 
reintroduced Atlantic salmon in the Connecticut River. szolts have 
been released below Holyoke, Nassachlsetts each spring since 1968.  
They appear to have successfully migrated domiriver, but returns have 
not yet been observed.  

Fish species in Connecticut waters identifiet as endangered are the 
shortnose sturgeon (Acipeser brevirostrun), the Atlantic sturgeon 
(Acipenser mythyschus), the round uhitefish (Prosoplun cylindraceum), 
the Atlantic saImo (Sn salar), and the burbot (Tta Iota)- "w 
Of these only the Atlantic sturgeon and the Atlantic salmon have been 
found in the Eaddm Neck region, and then only rarely.  
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