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Facility Facts

Points of site interests (cooling tower, cooling pond, intake
and discharge canals, sanitary sewage ponds)

Three archaeological sites of interest identified
No threatened or endangered species identified

Discharge canal provides suitable habitat for fish and
wildlife during winter months

Lake Dardanelle recreational activities (fishing, skiing,
swimming, boating and nature trails)

Weather patterns typical for this area

No minority populations exist based on environmental
justice criteria




Onsite Maintenance Activities

Onsite herbicide applications performed by ANO Plant
Services personnel during summer months (Roundup)

Onsite pesticide applications performed by offsite
contractor (Terminix)

Fish and clam control inside Protected Area

— Continuous feed of sodium hypochlorite

— Quarterly injections of microbiocide (Calgon H-130M)
Fish and clam control outside Protected Area

— Intake bay traveling screens transfer fish/debris to baskets
— Intake bays coated with special paint

— Intake bays manually cleaned (dependent on ATU study)
— Currently testing shad barrier net (November — March)




Major Modifications or
Component Replacement

. None identified during evaluation of structures and

components pursuant to 10 CFR 54.21




New and Significant Information
Process

Qualified investigative team from corporate headquarters,

ANO and contractor personnel assembled for preparation
of ANO-1 ER

Type of documents reviewed included site permits,
documents and reports, and documents and reports
prepared by regulatory agencies/academic institutions

Documented review of Category 1 Issues
Reviews identified no new and significant information




Identification and Resolution of
Environmental Issues

* Nuclear Management Manual Procedures and Site
Directives:

— Describe environmental policies, practices and standards
— Ensure plant managers are aware of changes in regulations
— Describes interface between various groups

« Environmental issues identified by corporate headquarters
and further evaluated by Environmental Peer Group




Identification and Resolution of
Environmental Issues

« Assessment of Environmental Issues at Peer Group Level

— Peer Group consists of representatives from corporate
group, nuclear stations and executive management team

— Evaluates new requirements respective to their site and
develops strategies to implement

— Action items are assigned when new requirements apply

— Action items documented in quarterly meeting minutes and
reviewed by Peer Group until closure




Identification and Resolution of
Environmental Issues

 ANO Site Chemistry

— ANO Site Chemistry has primary responsibility for ensuring
compliance

— Provides support and direction to site groups/individuals for
implementing and maintaining compliance/enhancements

— Makes supervision aware of appropriate environmental
training

— Provides regulatory interpretations to site groups

— Actively seeks ways to minimize environmental impacts

— Reviews changes to plant system processes, procedures, or
plant equipment




Identification and Resolution of
Environmental Issues

« EOI Environmental Peer Group Meetings

— Provides consistent work practices and improves
environmental performance

— Activities controlled by EOI's Nuclear Management Manual
— Meets quarterly, maintains meeting minutes/action item list

— Reviews cover environmental and associated services,
systems, processes, products and personnel

~ Ensures items affecting individual plants are brought to
attention of plant managers

— Responsible for ensuring regulatory compliance

- Assessing impact of new regulatory requirements and
developing strategies for implementation

— Periodically evaluates existing site programs




Identification and Resolution of
Environmental Issues

 Environmental Practices at ANO

— Peer Group and ANO Site Chemistry provides assurance
that:

* Issues are addressed in appropriate time frame/priority

« Resources assigned to issues that add greatest value to
sustaining environment and achieving compliance

« EOI Companywide and Site Environmental Procedures

- Companywide and site procedures provide guidance on

implementation of federal, state and local environmental
processes

— Peer Group and ANO Site Chemistry develop procedures,
with input from affected work groups




Identification and Resolution of
Environmental Issues

Problem Investigation Process

— Condition Reporting (CR) process identifies and documents
problems at ANO

— CR process tracks resolution of events and is used as a
predictive tool to help prevent future problems

EOI Nuclear Management Manual and Site Directives

— NMM and Site Directives provide direction and requirements
on various EOI policy matters

— Provide minimum requirements to promote consistency
— Address company’s position on environmental issues

— Provide instructions and requirements for implementation of
work activities




ENTERGY OPERATIONS INCORPORATED PROCESS

FOR EVALUATING NEW AND SIGNIFICANT INFORMATION

Description of Process

Entergy Operations, Incorporated (EOI) in-house process ensured that new and
significant information regarding environmental issues, as it relates to Arkansas
Nuclear One — Unit 1 (ANO-1), was properly reviewed prior to submittal of the
Environmental Report (ER). This process ensured that new and significant
environmental information related to renewal of the ANO-1 license was
identified, reviewed and addressed.

1.
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Review of Environmental Issues Prior to ER Submittal

EOI assembled a qualified investigative team from ANO and corporate
headquarters to provide support in preparing the ANO-1 license renewal
environmental report. These individuals formed a group knowledgeable
about plant systems, the site environment, and plant environmental issues.
In addition, ANO contracted with an environmental consulting firm with
expertise in the National Environmental Policy Act and the scientific
disciplines involved in preparing a license renewal environmental report.
The strong combination of ANO and non-ANO multidisciplinary
personnel ensured that the team was well qualified to identify new and
significant information.

A review was performed of environmental issues applicable to license
renewal at ANO-1. This review was performed on the Category 1 issues
appearing in 10CFR51, Subpart A, Appendix B, Table B-1 to verify that
the conclusions of the Generic Environmental Impact Statement (GEIS)
remained valid with respect to ANO-1. During this phase, the following
type documents were reviewed:

- Site environmental permits.

- Site environmental documents and reports (including routine
monitoring), prepared by EOL

- Environmental documents and reports prepared by regulatory
agencies and academic institutions.

The level of review conducted on the Category 1 Issues was as follows:

- Corporate headquarters identified the Category 1 Issues applicable
to ANO-1 and performed an initial documented review.



- Corporate headquarters and ANO station personnel performed a
secondary review of the Category 1 Issues.

- Environmental consulting firm performed an independent review
of the Category 1 Issues.

- Corporate headquarters and ANO personnel, and environmental
consulting firm evaluated reviews of Category 1 Issues for new
and significant information.

As a result of this review, EOI is not aware of any new and significant
environmental information associated with the renewal of the ANO-1 operating

license.

B. Identification and resolution of Environmental Issues

This section describes the process by which environmental issues are identified at
EOI’s nuclear plants. This section also describes the processes used to track the
resolution of environmental issues affecting ANO.

1.
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Identification of Environmental Issues at the Corporate Level

EOI's Nuclear Management Manual (NMM) Procedures and Site
Directives describe environmental policies, practices and standards. The
purpose of this manual and directives is to ensure compliance with
environmental regulations by promoting consistency of interpretation,
implementation, and communications. Specifically, the NMM describes
the interface between the Environmental Peer Group, EOI nuclear stations,
EOI’s Corporate Nuclear Support Group, and other organizations (see EOI
Nuclear Management Manual Policy PL-101, Entergy Operations
Organization). Both the NMM and Site Directives ensure that EOI station
managers are made aware of changes in regulations by requiring all
revisions to be reviewed by affected managers.

Environmental issues at the nuclear facilities are identified by the EOI
Corporate Nuclear Support Group and are evaluated further by the
Environmental Peer Group. This group consists of technical personnel
involved in environmental compliance, environmental monitoring,
environmental planning, natural resource management, and health and
safety issues. This group is also involved in the development and review
of regulations. In addition, the Nuclear Support Group serves as the
interface between the regulatory agencies and the EOI site environmental
organizations, when requested.
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Assessment of Environmental Issues at the Peer Group Level

EOl’s Environmental Peer Group consists of environmental
representatives from the Corporate Nuclear Support Group, Arkansas
Nuclear One, Grand Gulf Nuclear Station, River Bend Station and
Waterford 3, and a member from the EOI executive management team.
When new regulatory requirements are identified at the Corporate Nuclear
Support Group level, these requirements are summarized and presented to
the Environmental Peer Group for evaluation. The Peer Group evaluates
new requirements as it applies to their respective site and develops
strategies to implement, as appropriate. If a new requirement applies to a
site, then an action item is assigned to the site. Action items are
documented in the quarterly meeting minutes and are reviewed by the Peer
Group each meeting until the item is closed.

ANO Site Chemistry

ANO Site Chemistry has primary responsibility for ensuring compliance
with environmental regulations and for enhancement of the systems
related to environmental issues. In addition, this group is responsible for:

- Providing environmental support and direction to site
groups/individuals for implementing and maintaining compliance/
enhancements within their areas.

- Making first line supervision aware of the appropriate
environmental training needed for site personnel.

- Providing regulatory interpretations to site groups to enable them
to effectively carry out environmental processes.

- Actively seeking ways to minimize environmental impacts through
minimization of wastes generated at ANO.

Finally, they review changes to plant system processes, procedures, or
plant equipment prior to being implemented, to determine if there are
environmental related impacts from these proposed changes (see EOI
Nuclear Management Manual Policy LI-101, 10CFR50.59 Review

Program).
EOI Environmental Peer Group Meetings
The EOI Environmental Peer Group participates as a team to provide

consistent work practices, to improve environmental performance, and to
reduce costs. This group meets quarterly and maintains meeting minutes
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and an action item list. Peer group activities are controlled through EOI’s
Nuclear Management Manual (see EOI Nuclear Management Manual
Policy PL-109, Peer Group Concept). The scope of review by this group
covers all environmental and associated services, systems, processes,
products and personnel at nuclear sites and within support organizations.
This process also helps ensure that items affecting individual plants are
brought to the attention of the environmental managers at other EOI
plants.

In summary, the Environmental Peer Group is responsible for:

- Sharing environmental information on emerging issues or
problems.

- Ensuring that the EOI sites are complying with existing regulatory
requirements.

- Assessing impact of new regulatory requirements and developing
compliance strategies at the site level.

- Ensuring that each site has measures in place to assure compliance
with regulatory requirements.

- Periodic review and evaluation of existing site environmental
programs.

Environmental Practices at ANO

Several years ago, an Environmental Peer Group was established within
EOI to focus on environmental regulatory compliance issues, broad
environmental policy direction, and initiatives to minimize plant impact on
the environment. The Environmental Peer Group, along with ANO Site
Chemistry, provides assurance that:

- Environmental issues at ANO are addressed in the appropriate time
frame.

- Emerging environmental issues are identified in a timely manner
and given the appropriate priority.

- Resources are assigned to the environmental issues that add the
greatest value to sustaining the environment and achieving
compliance, and are the most cost-effective, consistent with ANO
operational goals.
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EOI Companywide and Site Environmental Procedures

EOI companywide and site environmental procedures provide guidance to
the site on how environmental processes are to be implemented. These
procedures provide the guidance and direction that enable the site to
comply with federal, state, and local regulations. The EOI Environmental
Peer Group and ANO Site Chemistry develop procedures, with input from
the work groups responsible for implementation of the work practice.

Problem Investigation Process

The operation, maintenance, and modification of a nuclear station may
result in problems where equipment, process and/or personnel do not
perform as expected, unexpected changes occur, or conditions are
identified that are inconsistent with requirements or regulations. ANO
Procedure 1000.104, Condition Reporting and Corrective Actions is a
process by which problems are identified, documented, and responded to
with a level of effort and timeliness commensurate with their significance.
In addition to tracking the resolution of events, the process is used as a
predictive tool to help prevent future problems that may lead to
environmental incidents.

EOI Nuclear Management Manual and Site Directives

The EOI Nuclear Management Manual and specific Site Directives
provide direction and requirements on various policy matters concerning
operation and maintenance of EOI’s nuclear plants. The NMM and Site
Directives:

- Provide minimum requirements to promote consistency among the
nuclear sites and the corporate office in fulfilling licensing and
administrative requirements.

- Address the company’s position on issues as they arise in the
nuclear industry or as EOI experience indicates the need for a more
definitive policy statement.

- Provide instructions and minimum requirements for the
implementation of various work activities.

ANO Management Manual Procedure A4.701, Environmental Permits
and Plans and Entergy’s Environmental Policy outlines ANO’s
commitment and philosophy to comply with environmental regulatory
requirements. In addition, they emphasize EOI’s responsibility to support
and comply with activities involving the environmental permits and plans
at ANO.



Category 1 Issues for Refurbishment Evaluation

10CFR51, Subpart A, Appendix B, Table B-1 Issue

Impacts of refurbishment on surface-water quality

GEIS Sections

34.1

Impacts of refurbishment on surface-water use

Refurbishment

34.1

Impacts of refurbishment on groundwater use and quality

342

Onsite land use

during refurbishment

ation exposures to the public

32

381

Occupational radiation exposures during refurbishment

3.82

Public services, public safety, social services, and tourism and recreation

374,3743,3744&3746

Aesthetic impacts (refurbishment)

378

Entergy Operations performed an evaluation of structures and compon
CFR 54.21 to identify activities that are necessary to continue operatio

ents pursuant to 10
n of ANO-1 during

the license renewal term. It was determined that replacement of these components and
additional inspection activities would be within the bounds of normal plant component
replacement and inspections. Therefore, they are not expected to affect the environment
outside the bounds of plant operations as evaluated in the Final Environmental Statement
(February 1973). In addition, an evaluation of structures and components as required by
10 CFR 54.21, did not identify any major plant refurbishment activities or modifications
necessary to support the continued operation of ANO-1 during the license renewal term.

Therefore, evaluation of refurbishment issues was not considered.

CATIREVIEW -1




Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

10CFR51, Subpart A, Appendix B, Table B-1 Issue

Altered current patterns at intake and discharge structures

GEIS Sections

42121,4322&442

Altered thermal stratification of lakes

42123&4422

Temperature effects on sediment transport capacity

42123&4422

Scouring caused by discharged cooling water

42123&4422

Eutrophication

42123&4422

Discharge of chlorine or other biocides

42124&4422

Discharge of sanitary wastes and minor chemical spills

42124&4422

Discharge of other metals in waste water

42124,4322&4422

Water-use conflicts th

Accumulation of contaminants in sediments or biota

2.13

42124,433,443&4422

Entrainment of phytoplankton and zooplankton

4221.1,433&443

Cold shock

42215,433&443

Thermal plume barrier to migrating fish 4221.6&443
Distribution of aquatic organisms 42216&443
Premature emergence of aquatic insects 42217&443
Gas supersaturation (gas bubble disease) 42218&443

Low dissolved oxygen in the discharge

42219,433&443

Losses from predation, parasitism, and disease among
Organisms exposed to sublethal stresses

422110& 443

S 1 f ms

Microbial organisms

422111&443

Noise

4.3.7

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief

discussion for each of these issues is provided below.

Altered current patterns at intake and discharge structures: Based on information in the
GEIS, the Commission found that "Altered current patterns have not been found to be a
problem at operating nuclear power plants and are not expected to be a problem during
the license renewal term." No new and significant information was identified during site
and independent reviews of the ANO-1 Environmental Report, or evaluation of other
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Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

available information. Based on Section 3.f(6) (Biological Impact) of the ANO-1 FER, the
reservoir through flow is considerably greater than the intake and circulating water flows,
and therefore impacts, if any, would be non-detectable.

In addition, the hydraulic influence of ANO on Lake Dardanelle is limited to the
immediate areas of the intake canal and discharge embayment. Therefore, due to large
volume of the lake and the high average daily through flow (measured at Dardanelle Lock
and Dam) no significant impact on the overall hydraulic flow of the lake is anticipated.
Therefore, Entergy Operations concludes that there are no impacts of altered current
patterns during the renewal term beyond those discussed in the GEIS.

Altered thermal stratification of lakes: Based on information in the GEIS, the Commission
found that "Generally, lake stratification has not been found to be a problem at operating
nuclear power plants and is not expected to be a problem during the license renewal term."
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. Section
5.4.1 (Conclusion) of the ANO-1 FES states, “Therefore, the ecological impact of this
heated discharge is expected to be restricted to the upper strata of the lake and, generally,
to be limited to the area of the lake near and downstream of the discharge embayment
(less than 10% of the lake’s surface area even under once-in-ten-years minimum flow
conditions). Thus, the ecological effect on the entire lake is expected to be negligible.” In
addition, Section 2.5 (Hydrology) of the ANO-1 FES states, “The storage capacity of the
lake is 486,000 acre-feet; at the average inflow of 35,620 cfs (0.82 acre-feet), the average
residence time of water in the lake will be about 7 days. This factor, together with the
relative shallowness of the lake (maximum depth, about 63 ft near the dam), gives Lake
Dardanelle the characteristics of a main stream, or “run-of-the-river”, impoundment as
compared with a storage reservoir, which is ordinarily much deeper and in which the
entering water may be retained for several months.”

In addition, based on the results of previous studies conducted by the University of
Arkansas at Little Rock (Rickett and Watson, 1992, 1993, 1994), Lake Dardanelle does
not experience strongly defined seasonal stratification typical of most deep-water lakes
and reservoirs in the region. The lack of stratification is the result of a shallow depth and
the high through-flow. The thermal influence of the cooling water discharge from ANO-1
is limited to the discharge embayment and the adjacent area in the main channel of the
lake. Previous studies have concluded that the discharge has no significant impact on the
thermal conditions in Lake Dardanelle outside of the discharge embayment area. FTN
agrees with the conclusion that the impact on thermal stratification of the lake outside this
area is insignificant. Therefore, Entergy Operations concludes that there are no impacts of
altered thermal stratification of Lake Dardanelle during the renewal term beyond those
discussed in the GEIS.
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Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

Temperature effects on sediment transport capacity: Based on information in the GEIS,
the Commission found that "These effects have not been found to be a problem at
operating nuclear power plants and are not expected to be a problem during the license
renewal term." No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Based on Section 3.f(6) (Biological Impact) of the ANO-1 FER, the
reservoir through flow is considerably greater than the circulating water flow, and affects,
if any, would be non-detectable. In addition, due to the limited thermal influence of ANO-
1 on Lake Dardanelle, FTN concurs with the conclusions in the GEIS that temperature
effects from ANO-1 would have an insignificant impact on sediment transport capacity.
Therefore, Entergy Operations concludes that there are no impacts of temperature effects
on sediment transport capacity during the renewal term beyond those discussed in the
GEIS.

Scouring_caused by discharged cooling water: Based on information in the GEIS, the
Commission found that "Scouring has not been found to be a problem at most operating
nuclear power plants and has caused only localized effects at a few plants. It is not
expected to be a problem during the license renewal term." No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Section 3.f(6)
(Biological Impact) of the ANO-1 FER states, “There has been considerable scouring in
the Dardanelle Reservoir due to the through flow. Since the reservoir through flow is
considerably greater than the circulating water flow, it is expected that any scouring effect
by the circulating water flow will be non-detectable.”

In addition, according to the results of a twenty-four year study of benthic taxa in Lake
Dardanelle in the vicinity of ANO (Rickett and Watson, unpublished report), high cooling
water flow in the immediate vicinity of the ANO intake canal and discharge canal has
removed unconsolidated bottom sediments. The scouring effect was noted to be
insignificant short distances in the intake canal and discharge embayment area. FTN
concludes that scouring effects from the ANO-1 cooling water system are insignificant
outside the immediate vicinity of the intake and discharge canals. Therefore, Entergy
Operations concludes that there are no impacts of scouring during the renewal term
beyond those discussed in the GEIS.

Eutrophication: Based on information in the GEIS, the Commission found that
"Eutrophication has not been found to be a problem at operating nuclear power plants and
is not expected to be a problem during the license renewal term.” No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Eutrophication is
most likely to be seen in smaller lakes (Lake Dardanelle is considered a large lake). In
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Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

addition, results of previous Lake Dardanelle water quality studies performed by the
University of Arkansas at Little Rock, identified no increase in biological productivity as
result of the ANO-1 thermal discharge.

In addition, Rickett and Watson (1983) concluded that no significant change in the
phytoplankton populations occurred as a result of the operation of ANO-1. Based on a
review of ANO compliance with NPDES permit AR0001392, the potential for ANO to
cause eutrophication in Lake Dardanelle is considered to be insignificant. Therefore,
Entergy Operations concludes that there are no impacts of eutrophication during the
renewal term beyond those discussed in the GEIS.

Discharege of chlorine or other biocides: Based on information in the GEIS, the
Commission found that "Effects are not a concern among regulatory and resource
agencies, and are not expected to be a problem during the license renewal term." No new
and significant information was identified during site and independent reviews of the
ANO-1 Environmental Report, or evaluation of other available information. ANO’s
NPDES Permit AR0001392 controls discharges of chlorine or other biocides. In addition,
during evaluation of estimating the average and maximum chemical concentrations that
could be released during plant operation, it was concluded in Section 3.d (Chemical
Discharges) of the ANO-1 FER that, “It is not expected that these low concentrations will
have any adverse effect on the biota in the Dardanelle Reservoir.”

In addition, based on a review of ANO compliance with conditions of NPDES Permit
AR0001392, FTN concludes that no significant impact from biocides on the biota of Lake
Dardanelle has occurred. Therefore, Entergy Operations concludes that there are no
impacts of discharge of chlorine or other biocides during the renewal term beyond those
discussed in the GEIS.

Discharge of sanitary wastes and minor chemical spills: Based on information in the GEIS,
the Commission found that "Effects are readily controlled through the NPDES permit and
periodic modifications, if needed, and are not expected to be a problem during the license
renewal term." No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Discharge of sanitary wastewater at ANO is controlled under the NPDES
Permit AR0001392 as Qutfall 005. In addition, Part III, Item 15 of the NPDES

Permit AR0001392 requires that ANO implement best management practices to minimize
and control onsite chemical spills.

In addition, based on a review of ANO compliance with conditions of NPDES Permit
AR0001392, FTN concludes that no significant impact from sanitary wastes and minor
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Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

chemical spills on the biota of Lake Dardanelle have occurred. Therefore, Entergy
Operations concludes that there are no impacts of discharges of sanitary wastes and minor
chemical spills during the renewal term beyond those discussed in the GEIS.

Discharee of other metals in waste water: Based on information in the GEIS, the
Commission found that "These discharges have not been found to be a problem at
operating nuclear power plants with cooling-tower-based heat dissipation systems and
have been satisfactorily mitigated at other plants. They are not expected to be a problem
during the license renewal term." No new and significant information was identified
during site and independent reviews of the ANO-1 Environmental Report, or evaluation of
other available information. Discharges of wastewaters containing metals at ANO are
controlled under the NPDES Permit AR0001392 as Outfall 007.

In addition, based on a review of ANO compliance with conditions of NPDES Permit
AR0001392, FTN concludes that no significant impact from the discharge of metals on the
biota of Lake Dardanelle has occurred. Therefore, Entergy Operations concludes that
there are no impacts of discharges of other metals in wastewater during the renewal term
beyond those discussed in the GEIS.

Water-use conflicts (plants with once-through cooling systems): Based on information in
the GEIS, the Commission found that "These conflicts have not been found to be a
problem at operating nuclear power plants with once-through heat dissipating systems."
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. Based on
the 1999 Steam-Electric Plant Operation and Design Report for ANO, the consumptive
loss of 11.3 cfs for Unit 1’s once-through cooling system was less than that of Unit 2’s
cooling tower consumptive loss of 21.5 cfs. In addition, Section 3.b(2) (Water Use
Compatibility) of the ANO-1 FER, states “There are no industrial sites or irrigation
divisions which use the Dardanelle Reservoir as a water source.”

In addition, FTN did not identify any water-use conflicts on the Arkansas River and Lake
Dardanelle related to the operations of ANO-1. It was concluded that the consumptive
loss of 11.3 cfs has an insignificant impact on the lake’s intended uses of navigation and
hydropower generation. Therefore, Entergy Operations concludes that there are no
water-use conflicts during the renewal term beyond those discussed in the GEIS.

Accumulation of contaminants in sediments or biota: Based on information in the GEIS,
the Commission found that "Accumulation of contaminants has been a concern at a few
nuclear power plants but has been satisfactorily mitigated by replacing copper alloy
condenser tubes with those of another metal. It is not expected to be a problem during the
license renewal term.” No new and significant information was identified during site and
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Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. The ANO Unit’s 1 and 2 copper condensers have been replaced with
titanium. Also, ANO does not utilize water treatment chemicals containing chromium, nor
does it utilize water treatment chemicals containing zinc for the Unit 1 circulating water
system.

In addition, based on the review of ANO compliance with the conditions of NPDES
permit AR0001392, it is unlikely ANO-1 discharges any contaminants that would
accumulate in sediments or biota. The Permit contains water-quality based limits that are
designed to prevent the accumulation of toxic constituents in sediments and biota. FTN
concludes that the potential for this problem to occur at ANO-1 is very low and any
impact would be small and insignificant. Therefore, Entergy Operations concludes that
there are no impacts of accumulation of contaminants in sediments or biota during the
renewal term beyond those discussed in the GEIS.

Entrainment of phytoplankton and zooplankton: Based on information in the GEIS, the
Commission found that "Entrainment of phytoplankton and zooplankton has not been
found to be a problem at operating nuclear power plants and is not expected to be a
problem during the license renewal term." No new and significant information was
identified during site and independent reviews of the ANO-1 Environmental Report, or
evaluation of other available information. Based on previous studies conducted in Lake
Dardanelle by the University of Arkansas at Little Rock, impacts were small since
phytoplankton and zooplankton densities were quickly re-established within the lake.

In addition, Rickett and Watson (1983a and 1983b) concluded that ANO-1 has no
significant impact on phytoplankton or zooplankton populations in Lake Dardanelle. FTN
concurs that any impact (resulting from entrainment or thermal influence) would be small.
Therefore, Entergy Operations concludes that there are no impacts of entrainment of
phytoplankton and zooplankton during the renewal term beyond those discussed in the
GEIS.

Cold shock: Based on information in the GEIS, the Commission found that "Cold shock
has been satisfactorily mitigated at operating nuclear plants with once-through cooling
systems, has not endangered fish populations or been found to be a problem at operating
nuclear power plants with cooling towers or cooling ponds, and is not expected to be a
problem during the license renewal term." No new and significant information was
identified during site and independent reviews of the ANO-1 Environmental Report, or
evaluation of other available information. During initial operations and as part of the
operating license requirements, ANO biologists would monitor the discharge embayment
area for signs of dead or stressed fish during periods when the plant tripped. This practice
was later discontinued (and approved by the NRC) since observations identified no
impacts to the fish population in the discharge embayment area.
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Category 1 Issues Applicable to ANO-1 Cooling System (Renewal Term)

FTN discussed the issue with ANO biologists who performed the evaluation of potential
cold shock mortality of fish in the discharge embayment. FTN concurs that the potential
impact on fish populations in the embayment would be small. Therefore, Entergy
Operations concludes that there are no impacts of cold shock during the renewal term
beyond those discussed in the GEIS.

Thermal plume barrier to migrating fish: Based on information in the GEIS, the
Commission found that "Thermal plumes have not been found to be a problem at
operating nuclear power plants and are not expected to be a problem during the license
renewal term." No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Section 3.f(4) (Biological Impacts) of the ANO-1 FER states, “These studies
show that no thermal blockage occurs on the Reservoir due to the discharged effluent and
that the warmer temperatures, although prevalent at the surface, quickly dissipate a few
feet below the surface.” In addition, Section 5.4.1 (Conclusion) of the ANO-1 FES states,
“Thermal barriers to fish movement are not expected to occur in the lake.”

In addition, based on review by Rickett and Watson (1992, 1993, and 1994), the ANO-1
cooling water discharge does not create a thermal barrier to migrating fish. FTN
concludes the potential impact of this issue is insignificant. Therefore, Entergy Operations
concludes that there are no impacts of thermal plumes during the renewal term beyond
those discussed in the GEIS.

Distribution of aquatic organisms: Based on information in the GEIS, the Commission
found that "Thermal discharge may have localized effects but is not expected to affect the
larger geographical distribution of aquatic organisms." No new and significant information
was identified during site and independent reviews of the ANO-1 Environmental Report,
or evaluation of other available information. Section 5.4.1 (Conclusion) of the ANO-1
FES states, “Therefore, the ecological impact of this heated discharge is expected to be
restricted to the upper strata of the lake and, generally, to be limited to the area of the lake
near and downstream of the discharge embayment (less than 10% of the lake’s surface
area even under once-in-ten-years minimum flow conditions). Thus, the ecological effect
on the entire lake is expected to be negligible.”

In addition, resource agencies (Limbird, 1999) have concluded that the ANO discharge
embayment has a small localized impact on aquatic organisms in the discharge embayment.
FTN concurs that the impact is localized and does not cause a significant impact on the
distribution of aquatic organisms outside the immediate discharge embayment area.
Therefore, Entergy Operations concludes that there are no impacts on the distribution of
aquatic organisms during the renewal term beyond those discussed in the GEIS.
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Premature emergence of aquatic insects: Based on information in the GEIS, the
Commission found that "Premature emergence has been found to be a localized effect at
some operating nuclear power plants but has not been a problem and is not expected to be
a problem during the license renewal term." No new and significant information was
identified during site and independent reviews of the ANO-1 Environmental Report, or
evaluation of other available information. Section 5.4.1 (Conclusion) of the ANO-1 FES
states, “The thermal plume that enters the lake from the discharge embayment is expected
to be confined to the upper 6 ft of the lake. Therefore, the ecological impact of this
heated discharge is expected to be restricted to the upper strata of the lake and, generally,
to be limited to the area of the lake near and downstream of the discharge embayment
(less than 10% of the lake’s surface area even under once-in-ten-years minimum flow
conditions). Thus, the ecological effect on the entire lake is expected to be negligible.” In
addition, studies conducted by the University of Arkansas at Little Rock have supported
this conclusion.

In addition, Rickett and Watson’s twenty-four year study (unpublished report) of benthic
invertebrates in Lake Dardanelle, identified no significant shift in population structure or
dynamics of insect populations. FTN concludes, that outside of immediate discharge
embayment area, no significant impact on insect emergence should occur as a result of the
cooling water discharge from ANO-1. Therefore since bottom areas will be uninfluenced
by the thermal discharge, Entergy Operations concludes that there are no impacts of
premature emergence of aquatic insects during the renewal term beyond those discussed in
the GEIS.

Gas_supersaturation (gas bubble disease): Based on information in the GEIS, the
Commission found that "Gas supersaturation was a concern at a small number of
operating nuclear power plants with once-through cooling systems but has been
satisfactorily mitigated. It has not been found to be a problem at operating nuclear power
plants with cooling towers or cooling ponds and is not expected to be a problem during
the license renewal term." No new and significant information was identified during site
and independent reviews of the ANO-1 Environmental Report, or evaluation of other
available information. Based on previous operational years, ANO personnel have not
observed any fish kills as a result of gas supersaturation.

In addition, FTN concludes that potential for gas supersaturation to occur in Lake
Dardanelle from the discharge of ANO-1 cooling water is low. Due to the lack of any
history of this problem occurring in the past, the potential for the problem to occur during
the period of license renewal is considered to be low and any impacts from gas bubble
disease in fish to be insignificant. Therefore, Entergy Operations concludes that there are
no impacts of gas supersaturation during the renewal term beyond those discussed in the
GEIS.
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Low dissolved oxygen (DO) in the discharge: Based on information in the GEIS, the
Commission found that "Low dissolved oxygen has been a concern at one nuclear power
plant with a once-through cooling system but has been effectively mitigated. It has not
been found to be a problem at operating nuclear power plants with cooling towers or
cooling ponds and is not expected to be a problem during the license renewal term."
Section 12.3.3 (Effect of Thermal Plume on Aquatic Biota) of the ANO-1 FES states,
“However, under once-in-ten years minimum-flow conditions, the thermal plume (with a
AT >5.0° F) is expected to cover about 7.5% of the lake surface in January (at 4300 cfs)
and less than 4% in July (at 3500 cfs). Therefore, if reduction in oxygen concentration
should occur, it would involve a very small percentage of the lake. ....the staff does not
expect lowered oxygen levels (<5.0 mg/liter) to occur in the lower waters of the lake.”
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information.

In addition, according to the Arkansas Department of Environmental Quality (1998 Water
Quality Inventory Report-305b), Lake Dardanelle meets current water quality standards
for dissolved oxygen (DO). Personal communication with the Arkansas Department of
Environmental Quality (ADEQ) has revealed a recent trend of lower than average DO
values in the Arkansas River system. This problem has been detected in Oklahoma and
Arkansas and is considered to be the result of the recent introduction of zebra mussels.
FTN concurs with the ADEQ that a high biological oxygen demand in the river does occur
after the mid-summer die-off of zebra mussels throughout the Arkansas River. This
phenomenon is unrelated to the operation of ANO-1. A review of the results of Rickett
and Watson (1992, 1993, and 1994) shows no significant impact of ANO-1 on DO
concentrations in Lake Dardanelle. FTN also concludes that any such impact would be
small and limited to the discharge embayment area. Therefore, Entergy Operations
concludes that there are no impacts of low dissolved oxygen during the renewal term
beyond those discussed in the GEIS.

Losses from predation, parasitism, and disease among organisms exposed to sublethal
stresses: Based on information in the GEIS, the Commission found that "These types of
losses have not been found to be a problem at operating nuclear power plants and are not
expected to be a problem during the license renewal term." No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Based on information
received from the Arkansas Game and Fish Commission (Letters from A. Carter dated
March 8, 1995 and Bob Limbird dated March 14, 2000), the operation of ANO has not
affected the maintenance of quality recreational fishery in Lake Dardanelle.
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Therefore since fish populations in Lake Dardanelle continue to thrive, Entergy
Operations concludes that there are no impacts of losses from predation, parasitism, and
disease among organisms exposed to sub-lethal stresses during the renewal term beyond
those discussed in the GEIS.

Stimulation of nuisance organisms: Based on information in the GEIS, the Commission
found that "Stimulation of nuisance organisms has been satisfactorily mitigated at the
single nuclear power plant with a once-through cooling system where previously it was a
problem. It has not been found to be a problem at operating nuclear power plants with
cooling towers or cooling ponds and is not expected to be a problem during the license
renewal term." No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Zebra mussels and Asiatic clams are present in Lake Dardanelle due to the
lake’s ecological dynamics, not due to the presence of the ANO plant. Although the
plant’s intake and discharge areas may enhance the presence of these organisms, the
effects would be localized and not global. Finally, since Lake Dardanelle is a freshwater
lake, shipworms are not applicable to ANO. Therefore, Entergy Operations concludes
that there are no impacts of stimulation of nuisance organisms during the renewal term
beyond those discussed in the GEIS.

Microbiological organisms (occupational health): Based on information in the GEIS, the
Commission found that "Occupational health impacts are expected to be controlled by
continued application of accepted industrial hygiene practices to minimize worker
exposures.” No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Based on an EPRI study (EPRI Report EA-4300) and consultation with the
Arkansas Department of Health (Charles McGrew on August 31, 1997), no increased
presence of microorganisms was identified. Therefore, Entergy Operations concludes that
there are no impacts of microbiological organisms during the renewal term beyond those
discussed in the GEIS.

Noise: Based on information in the GEIS, the Commission found that "Noise has not been
found to be a problem at operating plants and is not expected to be a problem at any plant
during the license renewal term." No new and significant information was identified
during site and independent reviews of the ANO-1 Environmental Report, or evaluation of
other available information. Based on Section 12.7 (Noise Levels Associated With
Arkansas Nuclear One) of the ANO-1 FES, noise from the site could not be heard at the
nearest residence or town during construction of ANO-1. ANO-1 plant operational noise
levels are considerably less than that of construction and have not presented a problem at
ANO-1 since operation began. Therefore, Entergy Operations concludes that there are no
impacts of noise during the renewal term beyond those discussed in the GEIS.
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Category 1 Issues Applicable to ANO-1 Transmission Lines (Renewal Term)

10CFR51, Subpart A, Appendix B, Table B-1 Issue

GEIS Sections

Power line right-of-way management (cutting and herbicide application) 456.1
Bird collision with power lines 4562
Impacts of electromagnetic fields on flora and fauna 4563
(plants, agricultural crops, honeybees, wildlife, livestock)
Floodplains and wetland on power line right-of-way 457

Air quality effects of transmission lines

452

Onsite land use

32

Power line right-of-way

453

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief

discussion for each of these issues is provided below.

Power line right-of-way management (cutting and herbicide application): Based on

information in the GEIS, the Commission found that "The impacts of right-of-way
maintenance on wildlife are expected to be of small significance at all sites." No new and
significant information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Based on Entergy’s
right-of-way management practices, mechanical clearing occurs approximately every four
years, with minimal herbicide usage. Any significant impacts to wildlife would have
occurred during initial construction of the lines. The frequency of mechanical clearing and
minimal herbicide usage occurring after construction is not expected to have a significant
impact on wildlife. Therefore, Entergy Operations concludes that there are no impacts of
power line right-of-way management during the renewal term beyond those discussed in

the GEIS.
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Category 1 Issues Applicable to ANO-1 Transmission Lines (Renewal Term)

Bird collisions with power lines: Based on information in the GEIS, the Commission found
that "Impacts [of bird collisions with power lines] are expected to be of small significance
at all sites." No new and significant information was identified during site and independent
reviews of the ANO-1 Environmental Report, or evaluation of other available information.
Based on Section 12.19 (Effects on Terrestrial Environs) of the ANO-1 FES, it was
indicated that the transmission lines have been routed away from wildlife refuges and
waterfowl flyways. In addition based on past experience, no adverse effects on birds have
been observed. Section 5.1.4.2 (Effect of Natural Draft Cooling Tower on Migratory
Birds) of the ANO-2 FES concludes that studies show that most bird losses coincide with
overcast weather conditions, wind shifts due to cold weather fronts, and precipitation
and/or /fog. Such losses are not a frequent occurrence, rather they are a sporadic
phenomena. Therefore, Entergy Operations concludes that there are no impacts of bird
collisions with power lines during the renewal term beyond those discussed in the GEIS.

Impacts of electromagnetic fields on flora and fauna (plants, agricultural crops, honeybees,
wildlife, livestock): Based on information in the GEIS, the Commission found that "No
significant impacts of electromagnetic fields on terrestrial flora and fauna have been
identified. Such effects are not expected to be a problem during the license renewal term."
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. Entergy
monitors current research on the effects of electromagnetic fields on flora and fauna.
Based on consultation with Entergy personnel involved with the study of electromagnetic
fields, research has shown no conclusive evidence that these type fields affect flora and
fauna.  Therefore, Entergy Operations concludes that there are no impacts of
electromagnetic fields on flora and fauna during the renewal term beyond those discussed
in the GEIS.

Floodplains and wetland on power line right-of-way: Based on information in the GEIS,
the Commission found that "Periodic vegetation control is necessary in forested wetlands
underneath power lines and can be achieved with minimal damage to the wetland. No
significant impact is expected at any nuclear power plant during the license renewal term."
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. Prior to
conducting maintenance activities occurring in floodplain or wetland areas, appropriate
permits must be obtained (contracts established by Entergy for right-of-way maintenance
specifies this). These permits control and minimize the effects of maintenance activities on
these type areas. Therefore, Entergy Operations concludes that there are no impacts on
floodplains and wetland on the power line right-of-way during the renewal term beyond
those discussed in the GEIS.
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Air_quality effects of transmission lines: Based on information in the GEIS, the
Commission found that "Production of ozone and oxides of nitrogen is insignificant and
does not contribute measurably to ambient levels of these gases." No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Section 5.9.1 (Ozone
Formation) of the ANO-1 FES states, “Recent studies have shown that no measurable
amounts of ozone (less than 2 ppb) are formed due to the presence and operation of
transmission lines that carry up to 765 kv. No adverse effect on vegetation

or animals occurs even during foul weather when the heaviest corona loss occurs. High-
voltage lines for the Station will carry a maximum of 500 kV; therefore, no significant
adverse effects are expected as a result of ozone formation.” Therefore, Entergy
Operations concludes that there are no air quality impacts of transmission lines during the
renewal term beyond those discussed in the GEIS.

Onsite land use: Based on information in the GEIS, the Commission found that "Projected
onsite land use changes required during ... the renewal period would be a small fraction of
any nuclear power plant site and would involve land that is controlled by the applicant."
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. Based on
previous years of operational experience, uses of land at ANO beyond that of normal day-
to-day operational use has been temporary in nature and has been confined to previously
disturbed areas. There are no current plans to use land for plant operational support
purposes, beyond that currently used (i.e., dry cask spent fuel storage). Entergy
Operations concludes that there are no onsite land-use impacts during the renewal term
beyond those discussed in the GEIS.

Power line right-of-way (land use): Based on information in the GEIS, the Commission
found that "Ongoing use of power line rights-of-way would continue with no change in
restrictions. The effects of these restrictions are of small significance." No new and
significant information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Transmission lines
built for supporting the operation of ANO-1 would remain in service due to area growth
loads should ANO-1 cease operation. Also, Entergy Arkansas holds the easement to the
land beneath the transmission lines, therefore controls the land-use. In addition, there are
no plans to alter the transmission line right-of-way corridor. Finally, Section 4.1.2
(Transmission Line Construction) of the ANO-1 FES states, “The presence of lines across
land used for agriculture will not alter present land use or productivity.” Therefore,
Entergy Operations concludes that there are no impacts of restriction on use of power line
rights-of-way during the renewal term beyond those discussed in the GEIS.
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Category 1 Issues Applicable to ANO-1 Radiological Impacts (Renewal Term)

0C , Subpart A, /ifpendix B, Table B-1 Issue GEIS Sections
Radiation exposures to public (license renewal term) 4.6.2
Occupational radiation exposures (license renewal term) 463

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief
discussion for each of these issues is provided below.

Radiation exposures to public (license renewal term): Based on information in the GEIS,
the Commission found that "Radiation doses to the public will continue at current levels
associated with normal operations." No new and significant information was identified
during site and independent reviews of the ANO-1 Environmental Report, or evaluation of
other available information. There are no major operational changes planned during the
license renewal period that would alter the conclusions already reached in the GEIS.
Doses reported in the ANO Annual Radioactive Effluent Release Report are below the
dose design objectives of Appendix 1 to 10 CFR Part 50, and is expected to continue to
remain below these levels during the license renewal period. Therefore, Entergy
Operations concludes that there are no impacts of radiation exposures to the public during
the renewal term beyond those discussed in the GEIS.

Occupational radiation exposures (license renewal term): Based on information in the
GEIS, the Commission found that "Projected maximum occupational doses during the
license renewal term are within the range of doses experienced during normal operations
and normal maintenance outages, and would be well below regulatory limits." No new
and significant information was identified during site and independent reviews of the
ANO-1 Environmental Report, or evaluation of other available information. There are no
major operational changes planned during the license renewal period that would alter the
conclusions already reached in the GEIS. Based on ANO Annual Radioactive Effluent
Release Reports, occupational doses have shown no elevated trends and are expected to
continue to be of small significance during the license renewal period. Therefore, Entergy
Operations concludes that there are no impacts of occupational radiation exposures during
the renewal term beyond those discussed in the GEIS.
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Category 1 Issues Applicable to Socioeconomics (ANO-1 Renewal Term)

FR5 s Su. par. ppendix B, Table B-1 Issue GEILS Sections

2

Public services: public safety, social services, and tourism and recreation | 4.7.3,4.7.3.3,4.73.4 & 4.7.3.6

Public services: education (license renewal term) 4731
Aesthetic impacts (license renewal term) 476
Aesthetic impacts of transmission lines (license renewal term) 45.8

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief
discussion for each of these issues is provided below.

Public services: public safety, social services, and tourism and recreation: Based on
information in the GEIS, the Commission found that "Impacts to public safety, social
services, and tourism and recreation are expected to be of small significance at all sites."
No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. No
additional staff has been identified as needed during the license renewal term. Therefore,
impacts during the renewal term will be essentially the same as those that have occurred
during plant operations and would be of small significance. In addition, GEIS, Volume 2,
Appendix C supports the conclusion that impacts would be small. Therefore, Entergy
Operations concludes that there are no impacts on public safety, social services, and
tourism and recreation during the renewal term beyond those discussed in the GEIS.

Public services: education (license renewal term): Based on information in the GEILS, the
Commission found that "Only impacts of small significance are expected." No new and
significant information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. No additional staff
has been identified as needed during the license renewal term. Therefore, impacts during
the renewal term will be essentially the same as those that have occurred during plant
operations and would be of small significance. In addition, GEIS, Volume 2, Appendix C
supports the conclusion that impacts would be small. Therefore, Entergy Operations
concludes that there are no impacts on education during the renewal term beyond those
discussed in the GEIS.
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Aesthetic impacts (license renewal term): Based on information in the GEIS, the
Commission found that "No significant impacts are expected during the license renewal
term." No new and significant information was identified during site and independent
reviews of the ANO-1 Environmental Report, or evaluation of other available information.
Table 4.16 of the GEIS concludes that aesthetic impacts due to ANO plant structures are
insignificant. Although some site-specific activities such as timber management may occur
on the ANO property, any aesthetic impacts would be short-term rather than long-term.
Therefore, Entergy Operations concludes that there are no aesthetic impacts during the
renewal term beyond those discussed in the GEIS.

Aesthetic impacts of transmission lines (license renewal term): Based on information in the
GEIS, the Commission found that "No significant impacts are expected during the license
renewal term.” No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Based on past experience, there have been no complaints from the affected
public regarding the presence of these lines, and no measurable impact on socioeconomic
institutions and processes. In addition based on Section 4.1.2 (Transmission-Line
Construction) of the ANO-1 FES, “Environmental Criteria for Electric Transmission
Lines,” published by the Department of Interior and Agriculture in 1970, was used for
guidance in selecting design and routes of the transmission lines. Maximum use of natural
screens to hide transmission facilities was utilized to minimize aesthetic impacts.
Therefore, Entergy Operations concludes that there are no aesthetic impacts of
transmission lines during the renewal term beyond those discussed in the GEIS.
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Category 1 Issues Applicable to Postulated Accidents (ANO-1 Renewal Term)

10CFR51, Subpart A, Appendix B, Table B-1 Issue GEIS Sections

Design-Basis Accidents (DBAs) 532&55.1

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief
discussion for each of these issues is provided below.

Design-Basis Accidents (DBAs): Based on information in the GEIS, the Commission
found "The NRC staff has concluded that the environmental impacts of design basis
accidents are of small significance for all plants." No new and significant information was
identified during site and independent reviews of the ANO-1 Environmental Report, or
evaluation of other available information. Design-based accidents were evaluated during
the initial ANO-1 license process. The results of these evaluations are found in the ANO-
1 FES and ANO-1 Safety Analysis Reports. For design-basis accidents, ANO is required
to maintain these acceptable design and performance criteria throughout the life of the
plant, including the license renewal period. For severe accidents, the probability-weighted
consequence from atmospheric releases associated with severe accidents is considered to
be of small significance at ANO-1. Therefore, Entergy Operations concludes that there
are no impacts of Design Basis Accidents beyond those discussed in the GEIS.
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Category 1 Issues Applicable to Uranium Fuel Cycle and Solid Waste Management
(ANO-1 Renewal Term)

GEIS Sections

10CFR51, Subpart

Offsite radiological impacts (individual effects from other 6.1,621,6221,6223,623,624&606
than the disposal of spent fuel and high level waste)

Offsite radiological impacts (collective effects) 61,6221,623&624
Offsite radiological impacts 6.1,6221,623&624
(spent fuel and high level waste disposal)
Nonradiological impacts of the uranium fuel cycle 6.1,6226,6227 6228,
6229,623,624&6.6
Low-level waste storage and disposal 6.1,6222,642,643,643.1,6432,

6433,644,644.1,6442,6443,
6444,6445,64451,64452,
64453,64454&6446

Mixed waste storage and disposal 6.4.51,6452,6453,64.54,
6.455,6456,6456.1,6456.2,
64563&64564

On-site spent fuel 6.1,646,6461,6462, 6463,
6.464,6465,6466,6467&6.6

Nonradiological waste 6.1,65,65.1,652,653&6.6
Transportation 6.1,63.1,6323,633,634&6.6

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief
discussion for each of these issues is provided below.
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Category 1 Issues Applicable to Uranium Fuel Cycle and Solid Waste Management
(ANO-1 Renewal Term)

Offsite radiological impacts (individual effects from other than the disposal of spent fuel

and high level waste): Based on information in the GEIS, the Commission found that

Offsite impacts of the uranium fuel cycle have been considered by the Commission
in Table S-3 of this part [10 CFR 51.51(b)]. Based on information in the GEIS,
impacts on individuals from radioactive gaseous and liquid releases, including
radon-222 and technetium-99 are small.

No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. There are
no operational changes planned during the license renewal period that would alter the
conclusions already reached in the GEIS. Offsite radiological impacts would continue to
remain at the levels they were during pre-license renewal years. Any impacts are
theoretical due to the extremely low doses and do not pose a measurable impact.
Therefore, Entergy Operations concludes that there are no offsite radiological impacts of
the uranium fuel cycle during the renewal term beyond those discussed in the GEIS.

Offsite radiological impacts (collective effects): Based on information in the GEIS, the
Commission found that

The 100-year environmental dose commitment to the U.S. population from the
fuel cycle, HLW, and spent fuel disposal is calculated to be about 14,800 person
rem [148 person Sv], or 12 cancer fatalities, for each additional 20-year power
reactor operating term. Much of this, especially the contribution of radon releases
from mines and tailing piles, consists of tiny doses summed over large
populations. This same dose calculation can theoretically be extended to include
many tiny doses over additional thousands of years as well as doses outside the
United States. The result of such a calculation would be thousands of cancer
fatalities from the fuel cycle, but this result assumes that even tiny doses have some
statistical adverse health effect which will not ever be mitigated (for example no
cancer cure in the next thousand years), and that these doses projected
over thousands of years are meaningful. However, these assumptions are
questionable. In particular, science cannot rule out the possibility that there will be
no cancer fatalities from these tiny doses. For perspective, the doses are very
small fractions of regulatory limits and even smaller fractions of natural
background exposure to the same populations.

Nevertheless, despite all the uncertainty, some judgement as to the regulatory

NEPA implications of these matters should be made, and it makes no sense to
repeat the same judgement in every case. Even taking the uncertainties into
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account, the Commission concludes that these impacts are acceptable in that these
impacts would not be sufficiently large to require the NEPA conclusion, for any
plant, that the option of extended operation under 10 CFR Part 54 should be
eliminated. Accordingly, while the Commission has not assigned a single level of
significance for the collective effects of the fuel cycle, this issue is considered
Category 1.

No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. NRC
proposes 25mrem/year individual dose from all pathways. The EPA, however, has
proposed a dose of 15rem/year be applied to all pathways with a separate dose of
4rem/year from the groundwater pathway. The NCR's standard should have little impact
on license extension. Therefore, Entergy Operations concludes that there are no collective
impacts of the uranium fuel cycle during the renewal term beyond those discussed in the
GEIS.

Offsite radiological impacts (spent fuel and HLW disposal): Based on information in the
GEIS, the Commission found that

For the high-level waste and spent fuel disposal component of the fuel cycle, there
are no current regulatory limits for offsite releases of radioactive nuclides for the
current candidate repository site. However, if we assume that limits are developed
along the lines of the 1995 National Academy of Sciences (NAS) report,
"Technical Bases for Yucca Mountain Standards," and that in accordance with the
Commission's Waste Confidence Decision, 10 CFR 51.23, a repository can and
likely will be developed at some site that will comply with such limits, peak doses
to virtually all individuals will be 100 millirem (1 mSv) per year or less. However,
while the Commission has reasonable confidence that these assumptions will prove
correct, there is considerable uncertainty since the limits are yet to be developed,
no repository application has been completed or reviewed, and uncertainty is
inherent in the models used to evaluate possible pathways to the human
environment. The NAS report indicated that 100 millirem (1 mSv) per year should
be considered as a starting point for limits for individual doses, but notes that some
measure of consensus exists among national and international bodies that the limits
should be a fraction of the 100 millirem (1 mSv) per year. The lifetime individual
risk from 100 millirem (1 mSv) annual dose limit is about is about 3x10-3.

Estimating cumulative doses to populations over thousands of years is more

problematic. The likelihood and consequences of events that could seriously
compromise the integrity of a deep geologic repository were evaluated by DOE in
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the "Final Environmental Impact Statement: Management of Commercially
Generated Radioactive Waste," October 1980 [DOE 1980]. The evaluation
estimated the 70-year whole-body dose commitment to the maximum individual
and to the regional population resulting from several modes of breaching a
reference repository in the year of closure, after 1,000 years, after 100,000 years,
and after 100,000,000 years. Subsequently, the NRC and other federal agencies
have expended considerable effort to develop models for the design and for the
licensing of a HLW repository, especially for the candidate repository at Yucca
Mountain. More meaningful estimates of doses to population may be possible in
the future as more is understood about the performance of the proposed Yucca
Mountain repository. Such estimates would involve very great uncertainty,
especially with respect to cumulative population doses over thousands of years.
The standard proposed by the NAS is a limit on maximum individual dose. The
relationship of the potential new regulatory requirements, based on the NAS
report, and cumulative population impacts has not been determined, although the
report articulates the view that protection of individuals will adequately protect
the population for a repository at Yucca Mountain.  However, EPA's
generic repository standards in 40 CFR Part 191 generally provide an indication of
the order of magnitude of cumulative risk to population that could result from the
licensing of a Yucca Mountain repository, assuming the ultimate standards will be
within the range of standards now under consideration. The standards in

40 CFR Part 191 protect the population by imposing "containment requirements"
that limit the cumulative amount of radioactive material released over 10,000
years. Reporting performance standards that will be required by EPA are
expected to result in releases and associated health consequences in the range
between 10 and 100 premature cancer deaths with an upper limit of 1,000
premature cancer deaths worldwide for a 100,000 metric tonne (MTHM)
repository.

Nevertheless, despite all the uncertainty, some judgement as to the regulatory
NEPA implications of these matters should be made, and it makes no sense to
repeat the same judgement in every case. Even taking the uncertainties into
account, the Commission concludes that these impacts are acceptable in that these
impacts would not be sufficiently large to require the NEPA conclusion, for any
plant, that the option of extended operation under 10 CFR Part 54 should be
eliminated. Accordingly, while the Commission has not assigned a single level of
significance for the impacts of spent fuel and high-level waste disposal, this issue is
considered Category 1.
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Category 1 Issues Applicable to Uranium Fuel Cycle and Solid Waste Management
(ANO-1 Renewal Term)

No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. NRC
proposes 25mrem/year individual dose from all pathways. The EPA, however, has
proposed a dose of 15rem/year be applied to all pathways with a separate dose of
4rem/year from the groundwater pathway. The NCR's standard should have little impact
on license extension. Therefore, Entergy Operations concludes that there are no offsite
radiological impacts from disposal of spent fuel and high-level waste.

Nonradiological impacts of the uranium fuel cycle: Based on information in the GEIS, the
Commission found that " The nonradiological impacts of the uranium fuel cycle resulting
from the renewal of an operating license for any plant are found to be small."

No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information.
Therefore, Entergy Operations concludes that there are no nonradiological impacts of the
uranium fuel cycle during the renewal term beyond those discussed in the GEIS.

Low-level waste storage and disposal: Based on information in the GEIS, the Commission
found that

The comprehensive regulatory controls that are in place and the low public doses
being achieved at reactors ensure that the radiological impacts to the environment
will remain small during the term of a renewed license. The maximum additional
onsite land that may be required for low-level waste storage during the term of a
renewed license and associated impacts will be small. Nonradiological impacts on
air and water will be negligible. The radiological and nonradiological
environmental impacts of long-term disposal of low-level waste from any
individual plant at licensed sites are small. In addition, the Commission concludes
that there is reasonable assurance that sufficient low-level waste disposal capacity
will be made available when needed for facilities to be decommissioned consistent
with NRC decommissioning requirements.

No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. Disposal
capacity for Class "A" waste will continue with the availability of the Envirocare Facility in
Utah. Although disposal capacity for Class "B & C" waste is questionable with the
potential close of the Barnwell Facility, the Envirocare Facility is proposing to expand its
capabilities by submitting a Class "B & C" license application to the state of Utah.
Therefore, Entergy Operations concludes that there are no impacts of low-level waste
storage and disposal associated with the renewal term beyond those discussed in the
GEIS.
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Category 1 Issues Applicable to Uranium Fuel Cycle and Solid Waste Management
(ANO-1 Renewal Term)

Mixed waste storage and disposal: Based on information in the GEIS, the Commission
found that

The comprehensive regulatory controls and the facilities and procedures that are
in place ensure proper handling and storage, as well as negligible doses and
exposure to toxic materials for the public and the environment at all plants.
License renewal will not increase the small, continuing risk to human health and
the environment posed by mixed waste at all plants. The radiological and
nonradiological environmental impacts of long-term disposal of mixed waste from
any individual plant at licensed sites are small. In addition, the Commission
concludes that there is reasonable assurance that sufficient mixed waste disposal
capacity will be made available when needed for facilities to be decommissioned
consistent with NRC decommissioning requirements.

No new and significant information was identified during site and independent reviews of
the ANO-1 Environmental Report, or evaluation of other available information. There are
no plans to change operational practices during the license renewal period that would alter
the conclusions reached in the GEIS. Due to tight controls placed on chemical usage at
the ANO, quantities of generated mixed waste have been almost non-existent, and if
generated, would be shipped off-site within the allowed 90-days to avoid permitted
storage requirements. ANO minimizes and properly manages mixed wastes in accordance
with company and site procedures that will continue to exist during the license renewal
term. Therefore, Entergy Operations concludes that there are no impacts of mixed waste
storage and disposal associated with the renewal term beyond those discussed in the
GEIS.

On-site spent fuel: Based on information in the GEIS, the Commission found that " The
expected increase in volume of spent fuel from an additional 20 years of operation can be
safely accommodated on site with small environmental effects through dry or pool storage
at all plants if a permanent repository or monitored retrievable storage is not available."
The onsite spent fuel impacts were determined to be SMALL. No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. ANO is already
utilizing dry cask fuel storage. Environmental affects from this activity are confined onsite
and have shown have no identifiable impacts. Although it is anticipated that an offsite
disposal facility would become available in the future, ANO has sufficient on-site capacity
to accommodate dry cask fuel storage during the license renewal period. Therefore,
Entergy Operations concludes that there are no impacts of onsite spent fuel associated
with license renewal beyond those discussed in the GEIS.
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Category 1 Issues Applicable to Uranium Fuel Cycle and Solid Waste Management
(ANO-1 Renewal Term)

Nonradiological waste: Based on information in the GEIS, the Commission found that "
No changes to generating systems are anticipated for license renewal. Facilities and
procedures are in place to ensure continued proper handling and disposal at all plants."
The nonradiological waste impacts were determined to be SMALL. No new and
significant information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. There are no plans to
change operational practices during the license renewal period that would alter the
conclusions reached in the GEIS. ANO minimizes and properly manages nonradiological
wastes in accordance with company and site procedures that will continue to exist during
the license renewal term. Therefore, Entergy Operations concludes that there are no
nonradiological waste impacts during the renewal term beyond those discussed in the
GEIS.

Transportation: Based on information contained in the GEIS, the Commission found that

The impacts of transporting spent fuel enriched up to 5 percent uranium-
235 with average burnup for the peak rod to current levels approved by
NRC up to 62,000 MWd/MTU and the cumulative impacts of transporting
high-level waste to a single repository, such as Yucca Mountain, Nevada
are found to be consistent with the impact values contained in 10 CFR
51.52(c), Summary Table S-4--Environmental Impact of Transportation of
Fuel and Waste to and from One Light-Water-Cooled Nuclear Power
Reactor. If fuel enrichment or burnup conditions are not met, the applicant
must submit an assessment of the implications for the environmental impact
values reported in §51.52.

The transportation impacts were determined to be SMALL if fuel enrichment and burnup
conditions set forth in the Addendum 1 to the GEIS are met. ANO-1 meets the fuel
enrichment and burnup conditions. No new and significant information was identified
during site and independent reviews of the ANO-1 Environmental Report, or evaluation of
other available information. Therefore, Entergy Operations concludes that there are no
impacts of transportation associated with license renewal beyond those discussed in the
GEIS.
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Category 1 Issues Applicable to Decommissioning of ANO-1
(Following Renewal Term)

10CFR51, Subpart A, GE 'S Sections
Radiation Doses 731&74
Waste Management 732&74
Air Quality 733&74
Water Quality 734&74
Ecological Resources 735&74
Socioeconomic Impacts 73&74

Entergy Operations identified no new and significant information associated with the
renewal of the ANO-1 operating license during the review process of these issues. For all
of the issues, the GEIS concluded that the impacts are SMALL, and plant-specific
mitigation measures are not likely to be sufficiently beneficial to be warranted. A brief
discussion for each of these issues is provided below.

Radiation doses: Based on information in the GEIS, the Commission found that "Doses to
the public will be well below applicable regulatory standards regardless of which
decommissioning method is used. Occupational doses would increase no more than 1
man-rem (0.01 person-SV) caused by buildup of long-lived radionuclides during the
license renewal term." No new and significant information was identified during site and
independent reviews of the ANO-1 Environmental Report, or evaluation of other available
information. Radiation doses would continue to be regulated by the NRC during the
decommissioning period. In regard to public health protection, permissible exposure
levels established by the NRC provide an ample margin of safety. ANO would be required
to continue to meet these same levels established by the NRC during the decommissioning
period. Therefore, Entergy Operations concludes that there are no radiation doses
associated with decommissioning following license renewal beyond those discussed in the
GEIS.
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Category 1 Issues Applicable to Decommissioning of ANO-1

(Following Renewal Term)

Waste management: Based on information in the GEIS, the Commission found that
"Decommissioning at the end of a 20-year license renewal period would generate no more
solid wastes than at the end of the current license term. No increase in the quantities of
Class C or greater than Class C wastes would be expected." No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Extending ANO-1
operations by an additional twenty years would not increase decommissioning waste
volumes, so the ratio of decommissioning waste volume to operating waste volume would
be even lower. Although it is anticipated that the volume of Class “C” waste would not
increase to any appreciable extent, the Envirocare facility in Utah is proposing to expand
its capabilities by submitting a Class "B & C" license application to the state of Utah.
Therefore, Entergy Operations concludes that there are no impacts of solid waste
associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.

Air quality: Based on information in the GEIS, the Commission found that "Air quality
impacts of decommissioning are expected to be negligible either at the end of the current
operating term or at the end of the license renewal term." No new and significant
information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Emission equipment
currently in place for supporting ANO-1 operation (Air Permit 0090-AR-2) would be
discontinued, thereby, decreasing overall site emissions. Air quality impacts from
operation of motor vehicles during this period is expected to be small due to adequate
pavement of roads on and near the ANO-1 site. Finally, decommissioning activities and
associated potential of radioactive airborne release will continue to be regulated under
NRC requirements. Therefore, Entergy Operations concludes that there are no impacts of
license renewal on air quality during decommissioning beyond those discussed in the
GEIS.

Water quality: Based on information in the GEIS, the Commission found that "The
potential for significant water quality impacts from erosion or spills is no greater whether
decommissioning occurs after a 20-year license renewal period or after the original 40-
year operation period, and measures are readily available to avoid such impacts." No new
and significant information was identified during site and independent reviews of the
ANO-1 Environmental Report, or evaluation of other available information. Since the
ANO workforce during the decommissioning period is expected to be considerably less
than that of the operational period, there will be no increased demand on the ANO
sanitary sewer operations. In addition, ANO will continue to be subject to State imposed
erosion and spill prevention management practices during this period. Therefore, Entergy
Operations concludes that there are no impacts of the license renewal term on water
quality during decommissioning beyond those discussed in the GEIS.

CATIREVIEW - 27



Category 1 Issues Applicable to Decommissioning of ANO-1
(Following Renewal Term)

Ecological resources: Based on information in the GEIS, the Commission found that
"Decommissioning after either the initial operating period or after a 20-year license
renewal period is not expected to have any direct ecological impacts." No new and
significant information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. With the exception of
the sanitary sewer operations, wastewater discharges associated with ANO-1 would cease.
In addition, it is anticipated that the establishment of any temporary storage areas would
occur on property already disturbed. Therefore, Entergy Operations concludes that there
are no impacts of the license renewal term on ecological resources during
decommissioning beyond those discussed in the GEIS.
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Category 1 Issues Applicable to Decommissioning of ANO-1
(Following Renewal Term)

Socioeconomic Impacts: Based on information in the GEIS, the Commission found that
"Decommissioning would have some short-term socioeconomic impacts. The impacts
would not be increased by delaying decommissioning until the end of a 20-year relicense
period, but they might be decreased by population and economic growth.” No new and
significant information was identified during site and independent reviews of the ANO-1
Environmental Report, or evaluation of other available information. Since the ANO
workforce during the decommissioning period is expected to be considerably less than that
of the operational period, no increased socioeconomic demands should occur. Although a
lesser workforce could potentially impact the local economy, these impacts would be
essentially similar whether that action was taken in year 60 or in year 40. Therefore,
Entergy Operations concludes that there are no impacts from license renewal on the
socioeconomic impacts of decommissioning beyond those discussed in the GEIS.
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Category 1 Issues Not Applicable to ANO-1

10CFR51, Subpart A,
Appendix B, Table B-1 Issue

Altered salinity gradients

Entrainment of fish and shellfish in early life stages

GEIS Sections

42122&
4422

433

Comment

ANO-1 cooling system does
not discharge to an estuary.
Lake Dardanelle is fresh-

water.

This issue is related to heat-
dissipation systems that are
not installed at ANO-1.

Impingement of fish and shellfish

433

This issue is related to heat-
dissipation systems that are
not installed at ANO-1.

Heat shock

Groundwater use conflicts
(potable and service water; plants that use <100 gpm)

433

48.1.1

This issue is related to heat-
dissipation systems that are
not installed at ANO-1.

ANO has no operable onsite
groundwater wells. Potable
water supplied by City of
Russellville and service
water withdrawn from Lake
Dardanelle.

Groundwater quality degradation (Ranney wells)

4822

ANO does not have or use
Ranney wells.

Groundwater quality degradation (saltwater intrusion)

4821

ANO is located on Lake
Dardanelle, a freshwater
lake.

Groundwater quality degradation
(cooling ponds in salt marshes)

483

This issue is related to a
heat-dissipation system that
is not installed at ANO-1.
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Category 1 Issues Not Applicable to ANO-1

10CFRS51, Subpart A, GEIS Sections Comment
Appendix B, Table B-1 Issue

Cooling tower impacts on crops & ormamental vegetation 434 This issue is related to a
heat-dissipation system that
is not installed at ANO-1.

Cooling tower impacts on native plants 4351 This issue is related to a
heat-dissipation system that
is not installed at ANO-1.

Bird collisions with cooling towers 4352 This issue is related to a
heat-dissipation system that
is not installed at ANO-1.

Cooling pond impacts on terrestrial resources 444 This issue is related to a
heat-dissipation system that
is not installed at ANO-1.
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Terrestrial and Aquatic Ecology

Reference Table 2.1-1 and Figure 2.1-2. Discuss apparent discrepancy
between the table and figure. The figure shows “water” as both black (in the
legend) and gray (the reservoir in the map itself), and does not show
wetlands. According to the footnote in the table, buildings, graveled areas,
and parking lots would all be classed as “early successional” habitat in the
figure. They cannot be so classified.

Response: The discrepancy was the result of using different methods for
characterizing major land cover types. The ANO site map (Figure 2.1-2) was
revised to illustrate these land cover types at a level of detail similar to
information shown in the revised Table 2.1-1. Revisions to this table and
figure are attached.



Table 2.1-1. ANO Land Cover Classification Areas

Land Cover Classes

Land Cover Class Acres

Land Cover Class Percentage

Pine/Mixed Hardwoods 461 39.6%
Early Successional Communities 485 41.6%
Developed (paved, buildings, 180 15.4%
etc.)

Open Water 30 3.0%
Wetlands 5 0.4%
TOTAL LAND AREA 1,164 100.%
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Terrestrial and Aquatic Ecology

Reference Sections 2.1 and 2.3. Provide a map delineating the transmission
line corridors associated with license renewal. Habitats and topography
within the rights-of-way should be identified on the map. Discuss
management practices for vegetation and erosion control.

Response: A color index map that shows the general location of the two 500
kV and two 161 kV transmission lines associated with ANO-1 is attached.
Also attached are 7.5-minute topographic quadrangle maps for each of the
three transmission line routes.

Vegetation control on Entergy transmission line right-of-ways is maintained
by mechanical and chemical methods. Grass covered areas are not re-
cleared. Woody vegetation, however, is removed from the right-of-ways on
a four-year cycle using mechanical means. Some hand-clearing and
herbicide applications are used for spot treatments on areas where
mechanically clearing is not feasible. Entergy’s use of herbicides is
restricted according to the purposes and methods outlined in the
manufacturer’s product label.



Terrestrial and Aquatic Ecology

Reference Section 2.2, Page 2-6. Provide reference for the comment that
Lake Dardanelle is “....suitable for propagation of fish/wildlife”.

Response: According to the Arkansas Department of Environmental Quality
(ADEQ) 1998 Water Quality Inventory Report (page A-143), the designated
uses for Lake Dardanelle include primary and secondary contact recreation,
domestic, industrial, and agricultural water supply; and propogation of
fish/wildlife. According to this report and the ADEQ 1988 Water Quality
Limited Waterbodies - 303(d) List, Lake Dardanelle is currently supporting
all designated uses.



Terrestrial and Aquatic Ecology

Reference Section 2.3, Page 2-8. Provide a reference that compares the
screen mesh and approach velocities at the screens to current U.S. Fish and
Wildlife and State of Arkansas criteria for fish protection facilities.

Response: The screen mesh size of the traveling screens installed at ANO-
1 is 3/8-inch mesh. The maximum water velocity measured at the traveling
screens is 2.2 fps. The U.S. Fish and Wildlife Service (USFWS) regional
office in Atlanta, Georgia and the USFWS district offices in Conway,
Arkansas and Little Rock, Arkansas were contacted for information regarding
specific fish protection criteria. State of Arkansas environmental resource
agencies were also contacted. No specific standards or criteria regarding
screen mesh size or approach velocities were identified. A summary of
efforts to locate this information is provided in the attached Client Contact
Reports.



Project/Client: ANO Entergy Date/Time:  03/15/00, 1100
Topic: ANO Environmental Impact/Water  Phone: 501-223-6371
Contact: April Layher, Fisheries Biologist By: Phoned by LCL
Firm: Arkansas Game and Fish Commission Date: 03/30/00, 1047
Address: Referral:

City State Zip: Little Rock

Remarks:

Contacted and responded by phone. Indicated that there were no known AGFC criteria or
regulations pertaining to intake structure screen mesh size or approach velocity.

Routing Reviewed Comments/Action
1 _Baaw
2
3
4
5
Disposition: 1 Discard O File 6045-061/6045-070 ANO Entergy
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Project/Client: ANO Entergy Date/Time: 03/15/00, 900
Topic: ANO Environmental Impact/Water  Phone: 501-682-0656
Contact: Chuck Bennett, Chief Water Division By: Phoned by LCL
Firm: Arkansas Dept. of Env. Quality Date: 03/30/00, 1043
Address: Referral:

City State Zip: Little Rock

Remarks:

Contacted and responded by phone. Indicated that there were no known DEQ criteria pertaining
to impingement by ANO. He only knew of NPDES permits, reports, and requirements on
discharge of water and storm water. He was unaware of any regulations or standards for intake
structure screen mesh size of approach velocities. The NPDES permit only regulates and
monitors the discharge quantity and water quality.

Routing Reviewed Comments/Action
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2
3
4
5
Disposition: 0 Discard O File 6045-061/6045-070 ANO Entergy
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Project/Client: ANO Entergy

Date/Time:

03/15/00, 930

Topic: ANO Environmental Impact/Water  Phone: 501-682-3966
Contact: Mike Guess, Water Use Specialist By: Phoned by LCL
Firm: AR State Soil and Water Consv. Date: 03/30/00, 1046
Address: Referral:

City State Zip: Little Rock

Remarks:

Contacted and responded by phone. Indicated that there were no known ASSWCC criteria or
regulations pertaining to water intake structures, screen mesh, or approach velocities.

Routing Reviewed
1
2
3
4
5
Disposition: O Discard 0 File

For Filing Only: [ Contact/Correspondence [ Contract O Proposal [ Other

Comments/Action
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Project/Client: ANO Entergy Date/Time:  03/15/00, 100
Topic: ANO Environmental Impact/Water  Phone: 501-513-4470
Contact: Marge Harney, Biologist By: Phoned by LCL
Firm: US Fish and Wildlife Service Date: 03/30/00, 1048
Address: Referral:

City State Zip: Conway

Remarks:

Contacted and responded by phone. Indicated that there were no known USFWS reports,
criteria, or regulations pertaining to impacts on fisheries and wildlife by ANO. Mr. Lyons
indicated that there were no known regulations or standards on intake screen mesh or approach
velocities. Mrs. Harney added that she would research the matter further and contact me if she

descovered any information on this matter.

Routing Reviewed
1 Pmw
2
3
4
5
Disposition: (] Discard O File
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Project/Client: ANO Entergy Date/Time:  03/23/00, 200
Topic: ANO Environmental Impact/Water  Phone: 501-513-4470
Contact: Alan Robinson, Regional Env. By: Phoned by LCL
Firm: US Fish and Wildlife Service Date: 03/30/00, 1040
Address: Referral:

City State Zip: Atlanta

Remarks:

Contacted and responded by phone. Indicated that there were no known standards for water
intakes, impingement, screen mesh size, approach velocities, or screen velocities set by USFWS.
He further indicated that there were no known USFWS reports, criteria, or regulations pertaining
to impacts on fisheries, wildlife, commercial fisheries, or recreational fisheries and wildlife by
ANO, unless there had been some from when the project was being considered and constructed.
He indicated that the Conway office should know if there are any current criteria or actions at
this time. I informed him of my having contacted the Conway office and he believed that their
answer was correct in saying that there were no and are no USFWS standards, criteria,
regulations, permits, or reports concerning fish impingement, flow velocities, or screen mesh size

at ANO.
Routing Reviewed Comments/Action
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CLIENT CONTACT REPORT

Project/Client:  Entergy Operations/ANO-1 Date/Time:  04/03/00, 1147
Relicensing

Topic: Intake screen mesh size and approach Phone:

Contact: Mr. Ben Rizzo By: bmw

Firm: US Fish & Wildlife Serivice Date: 04/03/00, 1147

Address: Referral: W’ '

City State Zip:

Remarks:

Called Ms. Cindy Bohn (USFWS Regional Office in Atlanta, 404-679-7122) regarding any
criteria related to intake structure screen mesh size and approach velocities. Ms. Bohn
indicated that her office was not aware of any specific criteria. It was her understanding that if
any such criteria were used by USFWS, they would apply to new facilities. If no significant
impingment problem was occuring at an existing facility, specific criteria would not likely be
applicable.Ms. Bohn called back and suggested that we call Mr. Ben Rizzo, a Fishway
Engineer, with the USFWS Enginnering Field Office in Newton, MA (617-244-1368).

Mr. Rizzo indicated that he had worked extensively with power plant and hydro intake issues
in the Northeast. Best Available Technology (at the time of construction) is generally evaluated
by his office.His office tended to use (for internal purposes) an approach velocity of 2.0 fps as
an indicator. Velocities above this value would receive close attention from his office. He said
the USFWS has not published or promulgated any specific criteria, rules, or guidance on the
issue. All power plants and the local environments tend to be unique and each is addressed on
a case-by-case basis. Also, intake screens at plants he was familiar with had sizes from 1/8-
inch (wedge wire) to 3/8-inch (woven wire). Mr. Rizzo noted that for existing facilities,
particularly those with no significant impingment problems, his office wouldn’t be concerned
if the facility used BAT at the time it was constructed and, regardless of the approach velocity,
if no significant impingment or entrainment problems were occuring with recreational,
commercial, or ecologically sensitive species.

Routing Reviewed Comments/Action
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Terrestrial and Aquatic Ecology

Reference Section 4.6.5.1. Discuss threatened or endangered (T&E)
species potentially in the vicinity of the transmission line corridors. Provide
additional discussions on T&E species that may occur in the northwest
portion of Arkansas, especially the American Burying Beetle, the least tern
and the gray myotis.

Response: A discussion of T&E species potentially in the vicinity of the
transmission line corridors and additional information on the three species
that may occur in northwest Arkansas is shown below.

The September 29, 2000 letter from Ms. Cindy Osborne, Arkansas Natural
Heritage Commission, to Dr. Gary Tucker addresses potential element
occurrence issues regarding transmission line corridors. Ms. Osborne’s letter
indicates a potential for occurrence of three sensitive species: a mock
orange (Philadelphus hirsutus), Ozark chinquapin (Castanea pumila var.
ozarkensis), and Bachman's sparrow (Aimophila aestivalis). These species
are not listed at either state or federal levels, and if they were to occur within
the transmission line corridors, there is absolutely no indication that their
continued viability would be affected in any way. The facts are that known
localities of Arkansas populations for each of these three species are
relatively numerous and none of the species represents anything
approaching “threatened” or “endangered” status in the State. The mock
orange is found on blufflines and rocky woods, and blufflines in uplands of
north-central Arkansas, where it is known from an area of at least 10
counties. Ozark chinquapin occurs throughout most of the Ozark and
Ouachita regions, where it occurs primarily in the dominant cak-hickory
forest type. Ozark chinguapin has been heavily impacted in Arkansas by
chestnut blight since the 1940s, which accounts for biologists' interest in the
species. Bachman's sparrow occurs primarily in southern Arkansas, but
local populations extend north into the Arkansas River Valley and lower
foothills of the Ozark region. None of these species is regulated under the
Endangered Species Act or State regulation.

Ms. Osborne’s letter also makes reference to an interest in three areas
having aquatic features: lllinois Bayou, Cadron Creek, and Goose Pond
Natural Area. lllinois Bayou and Cadron Creek are each classified as
“Extraordinary Resource Waters” by Arkansas Department of Environmental
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Terrestrial and Aquatic Ecology

Quality. This status provides severe limitations on new impacts to these
waters, but the presence of existing transmission line corridors across the
streams does not appear to represent an issue of concern. Any required
maintenance associated with these corridors should not impact streams that
would be of water quality concern. Goose Pond Natural Area is a State-
owned property, where Entergy’s ANO-2 500 kv transmission line corridor
passes through one corner of it. Again, there probably should be no
potential problems with maintenance of the existing line (although requests
for additional corridors or a wider corridor would probably have a high
likelihood for denial).

American burying beetle

American burying beetle (ABB) (Nicrophorus americanus) once occurred
throughout much of Arkansas. At the present time, however, populations are
known to persist in a five-county area in west-central Arkansas. Since
September 4, 1992, the U.S. Forest Service has conducted surveys for the
species on an annual basis throughout its massive land holdings of
approximately 2.5 million acres, both north and south of the Arkansas River
in western Arkansas. In addition, the U.S. Army has sponsored extensive
survey activities at the approximately 71,000-acre land holdings of its Fort
Chaffee in west-central Arkansas since ABB was first trapped there in 1992.
These various surveys have indicated the occurrence of remnant
populations in several counties in the vicinity of Fort Smith, Arkansas. To
date, surveys have not revealed the presence of ABB at any location north
of the Arkansas River, although it has been found in abundance at Fort
Chaffee, and in a few localities on the Ouachita National Forest (ONF).

ANO facilities and transmission lines are not located within a five-county
area (i.e., Crawford, Sebastian, Scott, Franklin, and Logan) for which U.S.
Fish and Wildlife Service (FWS) has required ABB trapping surveys for
projects

involving ground disturbing activities in past years. Moreover, within the
past two years, FWS has taken a much more lenient attitude regarding ABB.
FTN Associates, Ltd. has conducted numerous projects in the Fort Smith
area within the past three years, and FWS did not require field surveys for
any of the projects, despite the fact that all were located in areas where the
ABB previously had been considered a species of concern. Coeordination
with Ms.
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Terrestrial and Aquatic Ecology

Marge Harney, Coordinator of Arkansas projects involving T&E species
issues, has told FTN on more than one occasion in recent years that FWS
wants to back off requiring field surveys wherever possible. She indicated
that all linear projects, i.e., roads, underground utility lines, aboveground
transmission lines, etc., had been taken out of consideration for field
surveys. She said that the FWS may rarely suggest that a project proponent
apply bait outside the area proposed for ground disturbing activities, but has
no interest in trapping and relocation of ABB. FWS personnel have
indicated in off the record conversations that ABB populations appear to be
stable in western Arkansas and eastern Oklahoma, and that the species
does not merit heroic efforts under the Endangered Species Act. There is
a Recovery Plan for the species, however, and until its requirements have
been met, the species probably will not be delisted. FWS will probably
continue its relaxed attitude toward ABB in the interest of directing agency
resources toward species that appear to be exhibit population levels of a
more critical nature.

Ms. Susan Hooks, T&E Species Coordinator on ONF, provided information
on the ABB in a phone conversation with Dr. Gary E. Tucker on March 16,
2000. Ms. Hooks confirmed that the closest location for a population of ABB
with respect to ANO and its transmission lines is located in Logan County on
the ONF’s Cold Springs District, which is well outside the 10-mile radius.

Gray Bat

The gray bat (Myotis grisescens) is a bat that inhabits caves throughout the
year. Most gray bats migrate seasonally between caves used for winter
hibernation and caves used for rearing of young in summer. In Arkansas,
the gray bat has been reported primarily in the Ozark Mountain region of
northwestern and north-central Arkansas, where solution caves are
numerous. It is estimated that 95% of the US population of gray bat
hibernates in only eight caves: two in Tennessee, three in Missouri, and one
each in Kentucky, Alabama, and Arkansas. The Arkansas hibernation cave
typically houses approximately 15% of the total gray bat population.
Because of the species’ exacting microhabitat requirements, it is said that
fewer than 5% of available caves are suitable for gray bat habitation
(Harvey, 1986).
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Nelson et al. (1991) reported the occurrence of gray bat in a sandstone
fracture cave located on Norristown Mountain, i.e., on the east bank of
Arkansas River at a point just upstream from Dardanelle Lock and Dam.

This report apparently represents a first record for a locality that is
substantially outside the geographic area recognized as range for the
species in Arkansas by Harvey (1986). The cave on Norristown Mountain
is relatively small and difficult to access. While the locality is within a 10-
mile radius of ANO facilities and transmission lines, there would be no
proposed activities under relicensing that would impact the gray bat.

Interior least tern

The Interior Least Tern represents a species that is for the most part an
uncommon but irregular transient in all regions of Arkansas (James and Neal
1986). Local summer breeding also occurs, however, on a few sandbars on
the Arkansas and Mississippi Rivers. Habitat preferences for nesting on
sandbars are exacting, i.e., the sandbar must have very limited vegetation
cover and well protected from both predator access and high water levels
during the nest season. The U.S. Army Corps of Engineers (Corps)
coordinates an annual survey for Interior Least Tern nesting colonies on the
Arkansas River that involves cooperation with the Arkansas Game and Fish
Commission and Arkansas Natural Heritage Commission (ANHC). Ms.
Cindy Osborne, ANHC Database Manager, examined the ANHC database
element occurrence records on March 16, 2000. She determined that the
closest nest sites are located on USGS topographic quadrangle maps at
Atkins, Arkansas and Clarksville, Arkansas (7.5 minute series). Neither
location falls within the 10-mile radius of ANO.

Relicensing conditions would involve neither a change in water levels on the

Arkansas River nor sandbar habitat disturbance. Consequently, there would
be no affect on Interior Least Tern.
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Reference Section 4.6.5.2, Page 4-30. Discuss the Client Contact Report
and justification for not conducting an on-the-ground survey for Arkansas
State-listed species at the plant and transmission corridors.

Response: The justification for not conducting an on-the-ground survey for
Arkansas State-listed species relates to the fact that State-listed species (1)
consist only of plant species, (2) the list of plant species was compiled by the
Arkansas Natural Heritage Commission years ago for the stated purpose of
qualifying for federal grant dollars, (3) the list of “State-Listed Plant Species”
has never been updated in light of new field data, and according to ANHC
personnel, there are no plans for its revision, (4) the list includes a number
of species that could not be considered to be “threatened” or “endangered”
in light of current knowledge, and (4) the list has absolutely no regulatory
relationship. The Arkansas Game and Fish Commission has legal authority
to compile a list of “State-Listed Animal Species” but has not compiled such
a list and for that reason, there is no state list for animal species.

ANHC presently tracks occurrences of a total of 443 plant species [see
attached “State Inventory List — Plants”]. These 443 species represent a
mixed lot and are tracked for a number of reasons: some are endemic to a
local area, some are restricted to localized habitats, some represent
organisms that are rare because of the effects of disease, some are
federally-listed as either threatened or endangered, but most are tracked
because they occur in Arkansas as peripherals, i.e., they are at the margin
of their geographic range, and collections have been too few to accurately
assess their degree of rarity in Arkansas. For these reasons, one must
consider these 443 species on an individual basis in assessing their
individual significance at any particular location. In most cases, the State
rank, i.e., S1, S2, etc., is of much greater importance for individual species
than the State status, i.e., “State Threatened” or “State Endangered”.

In the case of ANO and its surrounding area, the potential for occurrence of
plant species that are truly “rare” is extremely limited. Moreover, the
potential for occurrence of unusual habitat or community types is equally
limited. Prior to construction of ANO, the entire facility site and surrounding
tracts largely represented an area of small farms that consisted of farm land
or otherwise cleared areas, in addition to forested areas that had been
repeatedly impacted by timber harvest, fire, or other factors of disturbance.
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Section 4.19. Discuss the process for identifying and tracking data for new
and significant information, especially for Category 1 issues.

Response: See attached “White Paper” for ANO’s in-house process used
for identifying new and significant information.



ENTERGY OPERATIONS INCORPORATED PROCESS

FOR EVALUATING NEW AND SIGNIFICANT INFORMATION

Description of Process

Entergy Operations, Incorporated (EOI) in-house process ensured that new and
significant information regarding environmental issues, as it relates to Arkansas
Nuclear One — Unit 1 (ANO-1), was properly reviewed prior to submittal of the
Environmental Report (ER). This process ensured that new and significant
environmental information related to renewal of the ANO-1 license was
identified, reviewed and addressed.

1.

ANOINEW -1

Review of Environmental Issues Prior to ER Submittal

EOI assembled a qualified investigative team from ANO and corporate
headquarters to provide support in preparing the ANO-1 license renewal
environmental report. These individuals formed a group knowledgeable
about plant systems, the site environment, and plant environmental issues.
In addition, ANO contracted with an environmental consulting firm with
expertise in the National Environmental Policy Act and the scientific
disciplines involved in preparing a license renewal environmental report.
The strong combination of ANO and non-ANO multidisciplinary
personnel ensured that the team was well qualified to identify new and
significant information.

A review was performed of environmental issues applicable to license
renewal at ANO-1. This review was performed on the Category 1 issues
appearing in 10CFRS51, Subpart A, Appendix B, Table B-1 to verify that
the conclusions of the Generic Environmental Impact Statement (GEIS)
remained valid with respect to ANO-1. During this phase, the following
type documents were reviewed:

- Site environmental permits.

- Site environmental documents and reports (including routine
monitoring), prepared by EOL

- Environmental documents and reports prepared by regulatory
agencies and academic institutions.

The level of review conducted on the Category 1 Issues was as follows:

- Corporate headquarters identified the Category 1 Issues applicable
to ANO-1 and performed an initial documented review.



- Corporate headquarters and ANO station personnel performed a
secondary review of the Category 1 Issues.

- Environmental consulting firm performed an independent review
of the Category 1 Issues.

- Corporate headquarters and ANO personnel, and environmental
consulting firm evaluated reviews of Category 1 Issues for new
and significant information.

As a result of this review, EOI is not aware of any new and significant
environmental information associated with the renewal of the ANO-1 operating

license.

B. Identification and resolution of Environmental Issues

This section describes the process by which environmental issues are identified at
EOTI’s nuclear plants. This section also describes the processes used to track the
resolution of environmental issues affecting ANO.

1.

ANOINEW -2

Identification of Environmental Issues at the Corporate Level

EOI's Nuclear Management Manual (NMM) Procedures and Site
Directives describe environmental policies, practices and standards. The
purpose of this manual and directives is to ensure compliance with
environmental regulations by promoting consistency of interpretation,
implementation, and communications. Specifically, the NMM describes
the interface between the Environmental Peer Group, EOI nuclear stations,
EOI’s Corporate Nuclear Support Group, and other organizations (see EOI
Nuclear Management Manual Policy PL-101, Entergy Operations
Organization). Both the NMM and Site Directives ensure that EQOI station
managers are made aware of changes in regulations by requiring all
revisions to be reviewed by affected managers.

Environmental issues at the nuclear facilities are identified by the EOI
Corporate Nuclear Support Group and are evaluated further by the
Environmental Peer Group. This group consists of technical personnel
involved in environmental compliance, environmental monitoring,
environmental planning, natural resource management, and health and
safety issues. This group is also involved in the development and review
of regulations. In addition, the Nuclear Support Group serves as the
interface between the regulatory agencies and the EOI site environmental
organizations, when requested.
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Assessment of Environmental Issues at the Peer Group Level

EOI’'s Environmental Peer Group consists of environmental
representatives from the Corporate Nuclear Support Group, Arkansas
Nuclear One, Grand Gulf Nuclear Station, River Bend Station and
Waterford 3, and a member from the EOI executive management team.
When new regulatory requirements are identified at the Corporate Nuclear
Support Group level, these requirements are summarized and presented to
the Environmental Peer Group for evaluation. The Peer Group evaluates
new requirements as it applies to their respective site and develops
strategies to implement, as appropriate. If a new requirement applies to a
site, then an action item is assigned to the site. Action items are
documented in the quarterly meeting minutes and are reviewed by the Peer
Group each meeting until the item is closed.

ANO Site Chemistry

ANO Site Chemistry has primary responsibility for ensuring compliance
with environmental regulations and for enhancement of the systems
related to environmental issues. In addition, this group is responsible for:

- Providing environmental support and direction to site
groups/individuals for implementing and maintaining compliance/
enhancements within their areas.

- Making first line supervision aware of the appropriate
environmental training needed for site personnel.

- Providing regulatory interpretations to site groups to enable them
to effectively carry out environmental processes.

- Actively seeking ways to minimize environmental impacts through
minimization of wastes generated at ANO.

Finally, they review changes to plant system processes, procedures, or
plant equipment prior to being implemented, to determine if there are
environmental related impacts from these proposed changes (see EOI
Nuclear Management Manual Policy L1-101, 10CFR50.59 Review

Program).
EOI Environmental Peer Group Meetings
The EOI Environmental Peer Group participates as a team to provide

consistent work practices, to improve environmental performance, and to
reduce costs. This group meets quarterly and maintains meeting minutes
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and an action item list. Peer group activities are controlled through EOI’s
Nuclear Management Manual (see EOI Nuclear Management Manual
Policy PL-109, Peer Group Concept). The scope of review by this group
covers all environmental and associated services, systems, processes,
products and personnel at nuclear sites and within support organizations.
This process also helps ensure that items affecting individual plants are
brought to the attention of the environmental managers at other EOI
plants.

In summary, the Environmental Peer Group is responsible for:

- Sharing environmental information on emerging issues or
problems.

- Ensuring that the EOI sites are complying with existing regulatory
requirements.

- Assessing impact of new regulatory requirements and developing
compliance strategies at the site level.

- Ensuring that each site has measures in place to assure compliance
with regulatory requirements.

- Periodic review and evaluation of existing site environmental
programs.

Environmental Practices at ANO

Several years ago, an Environmental Peer Group was established within
EOI to focus on environmental regulatory compliance issues, broad
environmental policy direction, and initiatives to minimize plant impact on
the environment. The Environmental Peer Group, along with ANO Site
Chemistry, provides assurance that:

- Environmental issues at ANO are addressed in the appropriate time
frame.

- Emerging environmental issues are identified in a timely manner
and given the appropriate priority.

- Resources are assigned to the environmental issues that add the
greatest value to sustaining the environment and achieving
compliance, and are the most cost-effective, consistent with ANO
operational goals.
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EOI Companywide and Site Environmental Procedures

EOI companywide and site environmental procedures provide guidance to
the site on how environmental processes are to be implemented. These
procedures provide the guidance and direction that enable the site to
comply with federal, state, and local regulations. The EOI Environmental
Peer Group and ANO Site Chemistry develop procedures, with input from
the work groups responsible for implementation of the work practice.

Problem Investigation Process

The operation, maintenance, and modification of a nuclear station may
result in problems where equipment, process and/or personnel do not
perform as expected, unexpected changes occur, or conditions are
identified that are inconsistent with requirements or regulations. ANO
Procedure 1000.104, Condition Reporting and Corrective Actions is a
process by which problems are identified, documented, and responded to
with a level of effort and timeliness commensurate with their significance.
In addition to tracking the resolution of events, the process is used as a
predictive tool to help prevent future problems that may lead to
environmental incidents.

EOI Nuclear Management Manual and Site Directives

The EOI Nuclear Management Manual and specific Site Directives
provide direction and requirements on various policy matters concerning
operation and maintenance of EOI’s nuclear plants. The NMM and Site
Directives:

- Provide minimum requirements to promote consistency among the
nuclear sites and the corporate office in fulfilling licensing and
administrative requirements.

- Address the company’s position on issues as they arise in the
nuclear industry or as EOI experience indicates the need for a more
definitive policy statement.

- Provide instructions and minimum requirements for the
implementation of various work activities.

ANO Management Manual Procedure A4.701, Environmental Permits
and Plans and Entergy’s Environmental Policy outlines ANO’s
commitment and philosophy to comply with environmental regulatory
requirements. In addition, they emphasize EOI’s responsibility to support
and comply with activities involving the environmental permits and plans
at ANO.



Terrestrial and Aquatic Ecology

Section 4.10. Discuss the recreational fishery near ANO. Provide
appropriate references for recreational activities related to fish and wildlife.

Response: In many ways the plant may be considered beneficial to fisheries
and wildlife, as well as to the recreational pursuits of game species. ANO
policy and regulations prevent weapons, and therefore hunting on the facility
property. Thus, many wildlife species may benefit by using this area as a
sanctuary (Pers. com. Charlie Adams). The site provides a number of
diverse habitats such as fields, hardwood stands, conifer stands, and
wetlands. As a result, there is numerous transitional areas or edge that
results in a high quality of habitat for species diversity.

The cooling water intake canal provides habitat for numerous species of fish
at critical times of the year. During warm months, the intake flow mixes
warm less oxygenated surface water with cool more highly oxygenated
llinois Bayou channel water to provide a potentially more suitable and more
highly productive habitat within the canal. This could lead to increased sizes
and densities of aquatic species such as mussels, benthic invertebrates,
striped bass, white bass, largemouth, channel catfish, and blue catfish within
the reservoir and increased recreational opportunities within the vicinity of
the canal, as well as throughout the reservoir (Limbird, Adams).

The heated effluent has an almost inverse effect by providing a potentially
more suitable habitat for numerous species of aquatic life during cooler
months. Numerous species of fish and waterfow! utilize the warm water
effluent to survive cold water conditions and as an excellent habitat for
increased productivity and reproduction (Pers. Comm. Adams, Limbird). As
a result, many predator species such as pelicans, gulls, cormorants, eagles,
otter, and turtles take full advantage of the high densities of shad, coots, and
ducks. Most of the effluent canal is off limits to boating, thereby creating a
bank fishing only condition. Anglers may fish this section of the canal
without competition and disturbance by boat anglers. Boating anglers may
access the remainder of the effluent canal by using either the gravel boat
ramp on the south side of the effluent bay or, can motor into the canal from
the reservoir.
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A small inundated wetland south of the effluent bay provides excellent
habitat for numerous mammals, fish, reptiles, amphibians, and waterfowl
(Pers. Comm. Adams, Limbird). Additionally, it serves as a wildlife sanctuary
from hunting for numerous species of waterfowl such as ducks and geese,
and from trapping for mammals such as beaver and raccoon. ANO policies
and regulations prohibit vehicle access, hunting, and overall disturbance of
this area.

Anglers travel from all over the nation to fish Lake Dardanelle, many of which
will fish in the vicinity of ANO (Brown, Limbird). Bird watchers have been
observed on site and around the site taking pictures and enjoying the many
avian visitors. Hunters, trappers, and commercial fisherman frequent the
perimeter of the facility to take advantage of the high densities and diversity
of wildlife and fish moving in and out of the facility's- sanctuary. For these
reasons, many people visit the ANO area on a regular basis.

For a list of parks operated by the Corps of Engineers and the State of
Arkansas near the ANO site, see attached brochure.
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Project/Client: ANO Entergy Date/Time:  03/14/00, 200

Topic: ANO Environmental Impact/Water  Phone: (501) 858-5485

Contact: Charlie Adams, ANO Biologist By: Phoned by LCL
Firm: ANO/Entergy Date: 03/30/00, 1601

Address: Referral:

City State Zip: Russellville
Remarks:

Contacted and responded by phone. I discussed with Mr. Adams the recreational and
commercial hunting and fishing in relation to the plant. We also discussed the potential fisheries
and wildlife benefits and impacts in relation to the plant. He indicated that there was no hunting
or trapping allowed on the premises, however numerous hunters and trappers had been observed
around the perimeter. We discussed the possibility that the ANO property served as a sanctuary
for numerous fowl, waterfowl, deer, and furbearers. We discussed our both having seen
numerous species of wildlife in the terrestrial environment and in the small wetland south of the
plant such as deer, turkey, ducks, geese, beaver, raccoon, and numerous birds. He further
indicated that many waterfowl were present during migratory periods and especially during
extreme cold weather. Many of the birds and fish within the lake appear to utilize the warm
effluent bay water when icing or cold-stressing conditions are occurring. As a result many
hunters and fishermen, both recreational and commercial, fish or hunt in the vicinity of the plant
as fish and wildlife move on and off of the property. Fishing is allowed up to a certain point.
Many fishermen are observed in the inlet and outlet. Stiper, shad, white bass, catfish, crappie,
and numerous other species are commonly pursued in the intake flows during the summer and in
the effluent during winter. Many fishermen line the banks around the discharge in winter. The
actual canal part of the discharge is off-limits to boating, thus providing a place for bank anglers
to fish without competition or disturbance from boats and boat anglers. Below the canal,
however, is open to boating and many boat anglers fish this part of the bay throughout the year
and especially in winter. Mr. Adams commented as well that approximately .3-.4 miles of the .7
mile intake canal was restricted to access and thus fishing. Above this point fishing is common
throughout most of the year. Many predatory fish are observed in the restricted stretch,
therefore, this area may serve as a sanctuary for many species to feed without having to search
for food as the flow brings plankton, invertebrates, and thus other prey fish to them. In this area
fish can avoid commercial nets and anglers hooks, but eventually due to climactic or diurnal
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Project/Client: ANO Entergy Date/Time:  03/14/00, 200
Topic: ANO Environmental Impact/Water  Phone: (501) 858-5485
Contact: Charlie Adams, ANO Biologist By: Phoned by LCL
Firm: ANO/Entergy Date: 03/30/00, 1601
Address: Referral:

City State Zip: Russellville

Remarks:

conditions the fish will leave this area and may then be pursued by anglers and commercial
fishermen. Wildlife as well will eventually move on or increasing densities will lead to wildlife
migrating offthe property. Bird watchers and wildlife viewers have also been observed in the
area. Many have been observed watching the pelicans, raptors, or shorebirds that are feeding on
the high densities of shad in the flowing waters of the intake or the discharge. Others appear to
wantSee the geese or waterfow! in the fields or wetlands around the plant.
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Project/Client: ANO Entergy Date/Time:  03/18/00, 400

Topic: ANO Environmental Impact/Water Phone: 501-967-5516
Contact: Jon Brown, Superintendant III By: Phoned by LCL
Firm: Lake Dardanelle State Park Date: 03/30/00, 1042
Address: Referral:

City State Zip: Russellville
Remarks:

Contacted in person responded in person and by letter. Lake Dardanelle State Park is located
across the Illinois Bayou from the ANO intake. He indicated that anglers often utilize the intake
and outflow of ANO for fishing. He noted that fishing on the reservoir appeared consistent and
that recreational fishing was increasing, due to increased tourism advertising and information.
Furthermore he indicated that ANO/Entergy had provided the park with used pallets for
construction of fish habitat structures in the past. In his letter he indicated that he is in the
beginning stage of talking with the Environmental ’

Educational section of Entergy, Anita Hymel, Natural Education

Coordinator from the New Orleans Entergy Office about potential involvement in the creation of
an educational/informational exhibit as part of the soon to be constructed Lake Dardanelle State
Park visitor center. He expressed his gratitude for ANO’s past involvement and a desire to work

with ANO on future projects.
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Project/Client: ANO Entergy Date/Time: 03/12/00, 1000

Topic: ANO Environmental Impact/Water ~ Phone: 501-967-7577

Contact: Bob Limbird, District Fisheries By: Phone and Letter, LCL
Firm: Arkansas Game and Fish Commission Date: 03/25/00, 0839
Address: District Office Referral:

City State Zip: Russellville
Remarks:

I contacted Bob Limbird by phone concerning environmental impacts
and effects of ANO operations as they relate to recreational and
commercial fishing, fisheries and wildlife impacts, and water
gquality on Lake Dardanelle. He responded over the phone and by
letter (Dated 3/14/00) as detailed by the following. I asked Mr.
Limbird if there was any data on such issues. He indicated that
the only known data was that which had been collected by the
plant during initial licensing and subsequent studies by Arkansas
Tech University, the University of Arkansas at Little Rock, and
by ANO/Entergy. To his knowledge, the only adverse impacts were
related to impingement/entrainment of aquatic organisms at the
intake as well as the thermal discharge increase in temperature
below the effluent bay. He recalled that previous findings had
shown some impact, but that those impacts were negligible and not
significant. He went on to add that the intake provides habitat
and water quality that is desirable to many species during the
summer months and that the effluent bay heated discharge provides
increased productivity and preferred habitat for many species
throughout the year and especially during winter. In turn this
provides excellent recreational and commercial fishing
opportunities that otherwise would not exist in the vicinity of
the plant. He noted that an average of 5 people are fishing
every day of the year in the vicinity of ANO. Fishing in this
area increases during spring spawn, fall and winter shad die-
offs, and vacation periods when people recognize these
recreational opportunities. He remarked over the phone that
there has been no indication that ANO operations on the reservoir
has had any negative impacts on recreational or commercial
fishing. He attributed recent declines in commercial fisheries
catches to be a result of decreased commercial fishing due to
market demands shifting towards aquaculture. Furthermore, he
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Project/Client: ANO Entergy Date/Time: 03/12/00, 1000

Topic: ANO Environmental Impact/Water  Phone: 501-967-7577

Contact: Bob Limbird, District Fisheries By: Phone and Letter, LCL
Firm: Arkansas Game and Fish Commission Date: 03/25/00, 0855
Address: District Office Referral:

City State Zip: Russellville

Remarks:

added that the fisheries on the reservoir if declining at all, is
most likely a result of increased fishing pressure. He noted in
his letter that the recent addition of the block net during
winter to repel cold-stressed shad was a concern and somewhat of
a problem for some fishermen and that he hoped that the amount of
time the net was left out could be limited. Overall he said that
ANO has provided increased recreation opportunities and
restricted some. Additionally, he noted the desire to reach some
agreement with ANO operations over construction of a boat
launching area in the vicinity of the effluent cove to provide
additional fishing access to the effluent bay.
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Socioeconomics and Alternatives

Reference Pages 4-42 to 43. Regarding housing, discuss the entities that
receive direct tax benefits, specifically, which local governments are
receiving tax benefits from the plant and to what degree.

Response: Pope County has received a total of $25,053,791 from Entergy
in property taxes over the following years:

a. 1997 - $8,491,712
b. 1998 - $8,328,322
C. 1999 - $8,233,757

The millage rate of 39 for the County is broken down as follows:

33.9 mills - Schools

1 mill - County General
2.5 mills - Roads

0.6 mills - Bond Issues
1 mill - Library

®oe oW

Taxes paid by ANO contributed approximately 6% to the total Pope County
budget of $17,000,000 during 1999, based on the millage rate.

Of the 33.S mills given to the Russellville School District, 8.9 mills is retained
within the district and 25 mills is sent to the State general fund, where it is
then returned back to the district. Therefore, taxes paid by ANO contributed
approximately 6% directly and 21% indirectly to the total Russellville school
district budget of $30,000,000 during 199S.



10.

Socioeconomics and Alternatives

Reference pages 4-43 to 44. Discuss the expected indirect impacts on public
utilities resulting from the tax benefits of the plant.

Response: Potable water systems within a 10-mile radius of ANO are from
subsurface and surface sources and are used for domestic and industrial
purposes. The area has seven public water systems and four wastewater
systems that serve the incorporated towns and rural areas. Table 1 (see
attached) shows source and capacity information on selected water supply
systems in areas near ANO.
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Table 1. Major Public Water Supply Systems Within 10-Mile Radius of ANO in 2000

Water System Water Source Minimum Average Area Served
Daily Capacity | Daily Capacity
(Gallons) (Gallons)
City Corporation Illinois Bayou 4,536,000 5,566,000 City of Russellville
Dardanelle Water Wells No data 1,200,000 City of Dardanelle
Department
Dover Water City 62,400 118,100 City of Dover and
Department Corporation surrounding rural areas
(Illinois Bayou)
London Water City 72,000 79,000 City of London and
Department Corporation surrounding rural areas
(Illinois Bayou)
Northeast Yell Danville Water No data 52,000 Rural Yell, Conway,
County Water Department and Perry Counties
Association, Inc. (Cedar Piney
Reservoir)
Tri-County City No data 436,000 Rural Pope County
Regional Water Corporation from above London
Distribution (Illinois east to Conway County
District Bayou); also line
some from
Atkins Water
Department
(Galla Lake)
West Crow City No data 203,000 Rural area east of
Mountain Water Corporation Russellville
Association (Illinois Bayou)
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Socioeconomics and Alternatives

11.  Reference page 4-45. Discuss any potential traffic issues and expected
trends in the future.

Response: Information is provided in the attached Client Contact Reports.



CLIENT CONTACT REPORT

Project/Client: ANO Relicensing Date/Time: March 29, 2000
Topic: . . Phone:

Contact: By: Gary E. Tucker
Firm: Arkansas Hwy & Transp. Dept.  Date:

Address: Referral:

City State Zip: Russellville and Little Rock, AR

Remarks:

I first talked w/ B.J. McCallister, at the Russellville District office, who referred me to Mr. Kinslow. I asked Mr.
Kinslow if he could (1) identify any traffic issues of concern pertaining to the area surrounding Arkansas Nuclear
One, and (2) if any potential remedies had been identified to alleviate those issues. He indicated that the intersection
between Hwy 333 (Nuclear Plant Rd.) and Hwy 64 has been considered a problem area by some area residents,
primarily those who are employed at the ANO facility. He said he is not aware that Arkansas Highway and
Transportation Department (AHTD) has made any decisions that result in placement of a traffic light or a turning
lane at the site. Also, he indicated that he has heard that AHTD has conducted some preliminary investigations related
to possibly adding an east-bound on-ramp to [-40 at the west end of Russellville, which would serve to alleviate some
of the east-bound traffic from ANO that is presently directed through Russellville. He had no further information
regarding those studies, however, and suggested that I contact someone else (possibly Frank Russenberger) for
additional information. He was not aware of any other potential traffic issues related to ANO operations or to future
road projects that would relate to ANO operations.

I called Mike Webb of Environmental Section, Little Rock offices of AHTD, to request additional information
regarding the potential for future construction of an east-bound on-ramp for I-40. Mr. Webb suggested that I call
either Frank Vozell (501-569-2262) or Vozell’s assistant, Scott Bennett ((501-569-2542). Mr. Bennett indicated that
AHTD programs projects on three year intervals. The current list will be approved and distributed in summer 2000.
He confirmed that AHTD has examined the potential for an additional east-bound on-ramp on I-40 for the area west
of Russellville, and also a new interchange in east Russellville at the intersection with Hwy 326. Neither project,
however, is included in the list of programmed projects to be distributed this year for the period of 2001-2003.
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CLIENT CONTACT REPORT

Project/Client: ANO Date/Time: 3/24/2000
Topic: Phone:

Contact: Maj. Dillard Bradley By: Gary E. Tucker
Firm: Pope County Sheriff’s Office Date:

Address: Referral:

City State Zip: Russellville, AR 72801

Remarks:

I talked with Maj. Bradley, who serves as one of two Deputy Sheriffs in Pope County. I queried him as to his
knowledge of any present or future potential traffic issues of concern related to operations at the ANO facility. He
indicated that he thinks the major issue would be the absence of a traffic light at the intersection of Highway 333 and
Highway 64, which serves as a major ingress/egress point for ANO traffic. This intersection carries a particularly
heavy traffic load at peak periods. He is not aware of any movement at the present time to install a light at the
intersection.
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Socioeconomics and Alternatives

12. Reference pages 2-13 to 2-16. Discuss estimates of current temporary
daily, weekly, or seasonal population in the surrounding region.

Response: Information is attached.
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INTRODUCTION

In October of 1980. the NRC published a revised version of its NUREG-0654. This
document includes a requirement of nuclear power plants to provide time estimates for
various emergency evacuation scenarios. Appendix 4 of the regulation provides an
outline of the information requested by the NRC in relation to evacuation time
estimates.

In response to the revised NUREG-0654, the Arkansas Power & Light Company asked
HMM Associates of Waltham, Massachusetts to calculate evacuation time estimates
using available population data and NETVAC2, a computer-based evacuation
simulation model. This report described the Emergency Planning Zone (EPZ),
examines the assumption used, described the study methodology and summarized the
results of the evacuation time study performed by HMM Associates in February and
March of 1981.

1.1 Site Location and EPZ

Arkansas Nuclear One (A.N.O) is located in Pope County, Arkansas. It is on the
northern shore of Lake Dardanelle. Figure 1-1 shows the general location of the plant
in Arkansas and Figure 1-2 shows where the plant is located in relation to Lake
Dardanelle and nearby towns, together with the EPZ boundaries. The EPZ boundaries
encompass portions of four counties in Arkansas. These are Johnson, Pope, Yell and
Logan counties. Each of these counties has an emergency plan and participates in a
joint planning effort with the state through the Arkansas Nuclear Planning Response

Program (ANP&RP) office located in Russellville, Arkansas, seven miles WSW of the
plant.
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The EPZ surrounding A.N.O is sparsely populated. The permanent population in the EPZ is
approximately 26.800 persons. The majority of the population is located in Russeliville.

Other smaller towns in the EPZ include Dardanelle, Dover, London, an Knoxvilie. The,
remaining land area is rural, unincorporated land with generaily sparse popuiation. Lake
Dardanelle is a dominant feature of the EPZ. There are a number of parks and recreation areas
on the shores of the lake. A significant number of tourists enter the EPZ to use these facilities,
especially during the warmer months.

1.2 General Assumption and Methodology

The evacuation time estimates compiied by HMM are based on computer modeling of several
evacuation scenarios. The model used by HMM is the NETVAC model which simulates the
movement of evacuating vehicles over a predetermined highways evacuation network. the
model is a dynamic network model which accounts for traffic congestion on the network, and
route choices by the evacuating vehicle operators. Capacities of the evacuation network are
calculated based on algorithms take from the Highway Capacity manuai. A more detailed
description of tht NETVAC model is incuded in Appendix A.

To apply its evacuation model, HMM requires a considerable amount of population and
highway network data. Best available data was sought from the Arkansas Nuclear Planning
and Response Program (ANP&RP) personnel who have detailed knowledge of the EPZ. The
best available data was supplemented by field survey work undertaken by HMM staff. Where
key assumptions were required to model evacuation scenarios, HMM collaborated with the
local officials.

The following are the sources of key data elements and assumptions.

. Permanent Population Data were provided by Arkansas Power & Light Company.
These population data were extracted from the FSAR.

. Transient Population and Emplovment Levels at Major Facilities were provided by the
ANP&RP officials. These numbers reflect both estimates and phone survey data.

. Descriptions of Special Facilities and Their Population were provided by the local
officials.
. Definition of the Evacuation Network was compiled based on the county emergency

plans and individual interviews with the ANP&RP.

. Network Capacities were determined by the NETVAC model. The calculations are
based on physical descriptions of the network compiled by HMM through fieid survey
of each roadway and intersection in the network.
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. Auto Occupancy factors used were 2.5 for permanent population. 2.0 for the transient
population and 1.0 for employees at the major industries. The ANP&RP officials
concurred with the use of these numbers.

. Evacuation Mobilization and Preparation Times were assumed based on discussions
with local officials. It was assumed that the first departures woulid take place 30
minutes after the order to evacuate is given. It was assumed that employee departures
from the work places would take place over the next 30 minutes. Permanent and
transient population departures were distributed over a 90- to 120-minute period
beginning 30 minutes after the order to evacuate. These departures were staggered to
approximate a statistical distribution of departure times.

These assumptions and data are presented in greater detail in the following sections of this
report.

POPULATION AND AUTOMOBILE DEMAND ESTIMATION

The demand estimation phase is made up of two steps. The first step is the determination of
the number and distribution of the population to be evacuated. The second step is the
determination of the appropriate number of vehicles required to evacuate each of the population
groups. Federal guidance indicates that three potential population segments should be
considered in a study of this type. These include permanent residents, transients, and persons
in special facilities.

2.1 Permanent Residents

Permanent residents were defined as those persons having residences within the Arkansas
Nuclear One (A.N.O.) EPZ. The base data for determining the permanent population
distribution were taken from the FSAR. the base data provided totais of permanent population
in each sector shown on the population rose, Figure 2-1, form 0-6 miles, and a single total for
each sector from 5-10 miles. The data from 5-10 miles was divided into one mile sectors
during meeting between HMM and ANP&RP personnel.

2.2 Transient Population

In the course of these evacuation time estimate studies, two components of transients
population were considered. First, estimates of the size and location of the population engaged
In recreational activities within the EPZ were compiled. The location and estimated attendance
at each campground or park were provided by ANP&RP and suppiemented by telephone calls
by HMM to some State Parks. Figure 2-2 shows the locations of the recreation areas within
the EPZ and Table 2-1 summarized the peak attendance estimates for these facilities.



Similarly, the ANP&RP officials described the locations of the major employment
centers within the EPZ compiled. The location and estimated attendance at each
campground or park were provided by ANP&RP and supplemented by telephone cails
by HMM to some State Parks. Figure 2-2 shows the locations of the recreation areas

within the EPZ and Table 2-1 summarized the peak attendance estimated for these
facilities.

Similarly, the ANP&RP officials described the locations of the major employment
centers within the EPZ. Corresponding employment estimates were provided for peak

daytime period, for night shift and for weekend shift. Figure 2-3 shows the locations
of the major employers and Table 2-2 summarizes employment levels.

J9\ -

5-6






1

1
S NS

t-.. .cth
ot i %
v P /] o' —.
“ ~ - ¢ z [ .. ead
) (] . V pr——
d \~ 0 H B
N - \‘. 'W ¢
[} " *=,
N, 2 |
.e ¢
< 3 T\ 14

&
.Il\:.l.l...'.t -.-lc.
P
. .|—N‘.l * .I.\.-I\/.
% i .u.

FIGURE 2-2 - LOCATIONS OF RECREATION AREAS



TABLE2-1

LIST OF RE TION AREAS

Average
Peak Day Night

Number Name Node Autos Autos Autos

1 Mt. Nebo**+ 991 2,000 500 250

2 Lake Dardanelle** 998 2,500 100 25

3 Ouita** 963 500 300 100

4 Russellville State Park**++ 968 4,000 1,000 300

5 Cabin Creek* 911 133 57

6 Dam Site East* 981 1,323 0

7 Delaware Use Area* 995 129 64

8 Dike View ‘ 963 0 . 0

9 Flat Rock* 907 142 71

10 Highway 64 Cove 900 10w 157 0

11 Illinois Bayou 967 o 0

12

Piney Bay* 907 313 157

* Source: FSAR: Assume .99% of yearly attendance occurs on peak days. Night
attendance is one-half daytime.

** Source: HMM telephone conversation with park officials.
*»*  Source: HMM field inspection of parking facility

+ These numbers apply to peak attendance for annual "Chicken Fry Day".
++ These numbers apply to peak attendance during Independence day weekend.



FIGURE 2-3 - LOCATIONS OF MAJOR EMPLOYERS WITHIN THE EPZ
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EMPLOYMENT LEVELS WITHIN THE EPZ
Person/Cars
Number Name Node Day Night WKEnd Total
1. Firestone Tire & 958 150 50 50 350
Rubber
2. Morton Frozen Foods 958 300 100 100 360
3. Tabor Metals 958 50 10 10 90
4. Arkansas Billet Corp. 958 30 5 5 41
5. Laddish Company 958 140 30 30 240
6. Dow chemical 981 180 60 60 383
7. International Paper 981 70 10 10 108
Co.
8. Valmac Industries 988 526 472 0 998
9. Ridgeview Hatcheries 958 22 1 1 25
10. Poultry Food 958 45 0 0 45
Industries
11. Bibler Bros. 962 170 5 5 180
12. Frolic Footwear 652 275 0 0 275
13 P.O.M. Inc. 958 70 0 0 70
14. Russellville Steel 34 0 0 34
15. Valmac Russeliville 952 135 0 0 135
16. - Sugar Creek Foods 952 60 0 0 60
17. Standard Rendering 981 50 5 5 60
18. Riverside Furniture 963 35 0 0 35
19. Ralston Purina 962 33 0 0 33
20 Formall 911 100 0 0 100
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2.3 Special Facility Populations

The special facility population within the A.N.O. EPZ is comprised of schools,
hospitals and nursing homes. the locations of the schools. hospitals and the nursing
homes are shown in Figures 2-4 and 2-5, and listed on tables 2-3 and 2-4.

2.4 Vehicle Demands

The permanent and transient populations are assumed to evacuate using private
automobiles.* An auto occupancy factor of 2.5 has been used to caiculate the number
of automobiles used to evacuate the permanent population. This is a conservative value
derived from 1980 census data for the four counties.

An auto occupancy factor of 2.0 was assumed for the transient population to be
evacuated. This factor was chosen in consuitation with the ANP&RP officials. It was
agreed that this assumption is conservative (i.e., it tends to over-estimate the number of
automobiles) for three reasons. First, the people visiting the recreational facilities will
seldom travel in units of less than two, in fact many times large groups of friends or
family will travel in a single vehicle. Second, there is very likely some double-
counting involved with the transient population. Many of the visitors to the parks and
recreational facilities will be permanent residents of the EPZ, as well, Third, the
transient population numbers were based on peak and seasonal usage of the facilities.
for these reasons, it is very unlikely that transient auto traffic will be as high as
assumed in the study.

It is assumed that all permanent and transient residents of the EPZ have access to
private automobiles. Most persons will leave using their own vehicles, while others
may rely on friends, neighbors, or relatives for transportation.

5-12
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FIGURE 2-4 - LOCATIONS OF SCHOOLS WITHIN THE EPZ
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FIGURE 2-5 - LOCATIONS OF HOSPITAL AND NURSING HOMES
WITHIN THE EPZ
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Crawford (E)
Oakland Heights (E)
Dwight School (E)

Sequoyah (E)

TABLE 2-3
LIST OF SCHOOLS

Name

Russellville Middie/Jr. H.S.

" L "

Russeliville H.S.
St. John's (E)

Ding Dong Campus (Day Care)
Friendship School (Handicapped)

Arkansas Tech.
Dover (K-12)
London Elementary
Knoxville (K-12)
Dardanelle (E)

Dardanelle Middle/Jr. H.S.

Dardanelle H.S.

5-15

Node

959
962
973
973
962
962
962
963
952
959
952
923
935
911
983
083
983
088

Autos

2,500

100



TABLE 2-4

LIST OF MEDICAL FACILITIES ‘
Number Name Node Autos

1. St. Mary's Hospital ** 973 65
2. Russellville Nursing Home* 973
3. Stella Manor Nursing* 973
4. Legacy Lodge Nursing* 973
5. Dardanelie Hospital** 088 13
6. Dardanelle Nursing Center* 988

* Would probably be sheltered rather than evacuated.

** Not all patients will be evacuated. Some will be sheltered rather than evacuated.
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An auto occupancy of 1.0 was assumed for vehicles departing from the employment
centers. This value was used, since the local officials feel that the large majority of the
work force in the area commutes alone. The 1.0 value may well be 1.1 or 1.2 in
reality, but the lower value was assumed to ensure that vehicle volumes were not
underestimated. The use of 1.0 vehicle per worker involves some double counting,
since many, if not most, of the workers at the major employers are aiso permanent
resident of the EPZ. It appears that the double counting is warranted, however, because
the local plans assume these workers will not return to their homes before departing the
EPZ. The workers will go directly out of the EPZ. The families of these workers will
leave in separate vehicles.3.

G Y PLANNING ZONE AND -

The Arkansas Nuclear One EPZ covers the 10-mile radius surrounding the plant, as
shown on Figure 1-2. The EPZ is divided into four sectors which approximate the 90°
sector divisions suggested in NUREG-0654. Major geographical and political
boundaries are used to define the sector boundaries to the extent possible. For
exampie, the Arkansas River and County lines serve as sector boundaries in certain
cases. Care was taken to avoid dividing heavily populated areas. A brief description
of the boundaries, population and features of special interest in each sector follows.
Each 10-mile sector has been color-coded for easy reference, as shown on Figure 1-2.
Each case was run of the weekday, night and weekend-day populations. the 2-mile
case was not defined separately. Since the population within 2 miles is so small, it was
included in the cases north of Lake Dardanelle (cases 1, 2, 5, 6, 9). This causes some
double counting , but it is believed that it is warranted since this group wilk probably
evacuate in any of the above cases. The largest number of cars in the 2-mile area come
form the plant itself: 1,600 during days and 800 at night (during refueling outages
only). It should be noted that many of the plant staff would not be evacuated during a
public evacuation.

Case 1: 5-Mile Green Case

This case is bounded on the south by Lake Dardanelle and the Arkansas river. The
eastern boundary is defined by the North 22%:° sector's east boundary. The remaining
boundary is defined by the 5-mile radius from the plant. Figure 3-1 shows the
boundaries for Case 1 which includes portions of Johnson and Pope Counties. Case 1

includes the employee population at Arkansas Nuclear One, as well as the permanent
population residing within the case boundaries.
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5-MILE GREEN CASE

FIGURE 3-1 - CASE 1
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The town of London is in this case. There are no recreation facilities, and therefore no
transients within this case. The total resident population is approximately 1,575
people, or about 630 cars. Some double counting of peopie living on the peninsuia
where A.N.O. is located occurs since these people are also included in Case 2, as
mentioned above. The number of employees at the plant, on a peak day, during a
refueling outage, equals 1,600 cars. During the peak night-time situation, 800 cars will
be involved. It must be noted that these figures for workers at the plant reflect a
refueling outage situation in which it is assumed that all cars evacuate. During the
more common, on-line periods, only 600 day and 150 night cars would be involved.
The outage employee numbers were used in order to provide conservative estimates.

Case 2: 5-Mile Orange Case

Case 2 is bordered on the east by the North 22-14° sector boundary and by the
Arkansas River to the south. It is entirely within Pope County. The 5-mile radius is
the east and north boundary. This is the largest 5-mile case both in terms in size and
population. Figure 3-2 shows the boundary of this case.

There are approximately 7,773 permanent residents in this sector. This translates to
about 3,109 cars. the majority of these are located near the 5-mile boundary in
Russellville. In addition, there are two large recreational areas in this sector; Ouita
State Park and Russellville state Park at Lake Dardanelle. Together these two parks
may have up to 4,500 automobiles during the peak weekend of the year. During
summer weekdays, there are about 1,350 transient autos associated with these two
-parks and about 450 during the night

The power plant, with peaks of 1,600 and 800 cars on days and nights respectively, is
incuded in this case. During a peak case, on a weekend day, a total of about 9,244

autos will leave this sector. During a peak night, this Number wouid drop to about
4,359.
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S-MILE ORANGE CASE

- CASE 2:

-2

FIGURE 3
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-Mile B

This case includes the part of Yell County within the 5-mile radius of the plant (see
Figure 3-3). It covers a sparsely populated area containing approximately 263
permanent residents, or about 105 cars. It also inciudes the Lake Dardaneiie State
Park. During a peak summer weekend as many as 2,500 automobiles may be located
at the Park. This number falls to 100 during a weekday in the summer and to 25 for
the nighttime case. There are no major industrial employers in this sector.

Case 4: 5-Mile Yellow Case

This case includes the portion of Logan County within the 5-miie radius of the site, as
shown on Figure 3-4. It is sparsely populated with a total of about 285 permanent
residents. The Delaware Use Area is the only transient facility in this sector. This is a
relatively small park which has about 129 cars during the day and 64 at night. Thus a
maximum of 243 will evacuate this sector.

Case 5: 10-Mile Green Case

This case. shown on Figure 3-5, is similar to Case 1, but it extends to the 10-mile
boundary. It follows the same boundaries as, and includes, Case 1. The area
encompassed by this case is mainly rural, with a resident population of 2,350 people.
Knoxville and London are the only towns, with popuiations of 202 and 539 respectively
(as of 1975). The Piney Bay and Flat Rock use areas are in this sector. These two
parks together generate about 598 cars during the day, and about 285 during the night.
Industrial employment includes Formall, on Rt. 64 near Knoxville, with about 100

autos during weekdays, and A.N.O.. In the peak case, about 3.238 cars will evacuate
from this sector.
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Case 6: 10-Mile Orange Case

Case 6 is similar to Case 2, but extends to 10 miles. It is the largest and most populous
of the four 10-mile sectors. Figure 3-6 shows the boundaries and certain features in
this sector. A total of about 20,845 people reside in this sector. This translates to
about 8,338 cars. The large majority, 14,314 (1975 popuiation of Russellville, 7 miles
WSW of A.N.O., is the largest population center in the EPZ. The small town of
Dover is also located in this sector. There are several recreational facilities in this
sector, as well. Two of these were mentioned in regard to Case 1. In addition, the
Dam Site East Park, with a peak of about 1,323 cars, is located in this sector. There
are also a number of motels in Russellville, adding to the transient popuiation. In
addition, the majority of the large employers in the EPZ are located in this case,
including A.N.O., resulting in about 3,405 cars in a peak, weekday situation. The
maximum number of cars expected to evacuate this sector would be about 16,453 on
the peak summer weekend.

Case 7: 10-Mile Blue Case

This case, shown on Figure 3-7, includes the portion of Yell County within the 10-mile
radius of A.N.O.. There are about 4,638 permanent residents in this case, with 3,684
(as of 1975) of these in the town of Dardanelle. There is one major employer located
in Dardanelle. In addition to the park mentioned in the 5-mile case, Mt. Nebo State
Park is included in this case. On a peak day, up to 2,00 cars may be expected to
evacuate from Mt. Nebo. The maximum number of cars included in this case would be
about 6,405 on a peak weekend day.
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FIGURE 3-7 - CASE 7: 10-MILE BLUE CASE
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Case 8: 10-Mile Yellow Case

Case 8 includes the part of Logan County within 10 miles of the site (See Figure 3-8).
A total of about 690 people reside in this area. This would mean about 276 autos
evacuate in this case. A peak number of 129 transient autos are also in this sector.
Thus, under peak weekend conditions, about 405 cars may evacuate from this sector.

c : _Full EPZ

This case includes the entire 10-mile radius surrounding the power piant. This case
includes about 26,800 permanent residents, a maximum of 11,516 transient autos and
up to 4,031 employees' autos. A maximum of about 24,800 cars would evacuate the
EPZ on a peak summer weekend. During a summer day when transient facilities are in

use, but not at peak capacity, about 20,000 cars would evacuate. The boundaries for
the case are shown on Figure 1-2.
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4. THE EVACUATION ROADWAY NETWORK

4.1  Network Definition

In order to estimate evacuation clear-times, an evaluation of the traffic network likely
to be used by departing vehicles was undertaken. In defining the evacuation roadway
network, HMM relied heavily on three sources of information.

1) The evacuation routes described in the existing county emergency response
plans.

2) County, state, local and USGS maps of the EPZ area, and

3) Interviews with the ANP&RP officials.

Based on these data, HMM selected a comprehensive evacuation network to be used for
evacuation simulation modeling. The traffic network elements considered in the
evacuation modeling consist of the major streets and intersections within the EPZ. The
major streets include roadways of the following classifications.

1) Expressways as characterized by high design standards, limited access, grade
separation, and primarily through-traffic. Interstate 40 is the only expressway
in the study area.

2) State Highways as characterized by continuity of travel; connecting business,
population, or major recreation areas, and traffic controls and geometric designs
which enhance traffic flow and safety. .

3) Connector Streets as characterized by links between residential areas (served by
local roads) and arterial streets.

The smaller local residential roadways are not specificaily evaluated as part of the
model simulation. In addition to the roadways, the evacuation network includes the
intersections of major streets. The intersections are particularly important, since the

ability of intersections to handle traffic is the major capacity constraint during an
evacuation. ‘

The total traffic network considered in the evacuation estimates is shown on
Figure 4-1.

4.2 Links and Nodes

For the purpose of identification and for subsequently calculating evacuation times, the
network a has been coded into a system of numbered "links" and "nodes".
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A total of 88 nodes, representing the intersections, have been included in the network.
These nodes have been given numerical identifier codes. The numbers from 0- to 200
were used to identify the internal nodes.

A total of 128 links, representing the actual evacuation segments, are included in the
network. The links are identified by the number of the upstream and downstream
nodes. Therefore, link 32-33 is the link upon which evacuees travel from node #32 to
node #33.

"Entry" links and nodes are the mechanisms used to load the evacuation network with
the departing automobiles. For modeling purposes, all automobiles are assumed to
"enter” the real network at entry nodes (i.e., entry nodes are used as surrogates for all
the parking lots, driveways, etc., from which the evacuating automobiles originate).
The entry link is the link between the entry node and the internal node where the
vehicles enter the real network, on a stochastic basis. For the A.N.O. network, 33
entry nodes were selected. The entry nodes are coded with 900 series numbers.
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Once carried through the internal evacuation network by the simulation process, the
vehicles are simulated to leave the internal network at "exit nodes”. Exit nodes are
placed on the evacuation routes that depart the EPZ. They are generally located along
the perimeter of the EPZ. For A.N.O. there are a total of 12 exit nodes. The exit
nodes are identified by 800 series numbers (800-813).

The coded network for the Network is shown in figure 4-2. The figure shows the
locations and number codes for each link and node in the network.

4.3 Characterizing the Evacuation Network

After defining and mapping the links and nodes included in evacuation roadway
network, the traffic carrying characteristics for the system were inventoried. Using
both field studies and available maps, the geometric descriptions for each component of
the network were compiled. Figure 4-3 is an example of the field sheet used to
compile the descriptive data for each link and node in the network. This field data
incuded the number of lanes, the lane widths, shoulder widths, distances to
obstructions, grade, cruise speeds and other data necessary to calculate the traffic
capacity of each link in the system. Link lengths were measured from available maps.
Traffic capacity information for each intersection (or node) in the network was also
collected. The data sheet in Figure 4-3 was used to record numbers of lanes, lane
width, approach widths, the presence of on-street parking on or near intersections,
signalization, intersection shape, stop signs, yield signs, and other kinds of traffic
control that would be significant in an evacuation network analysis.

. [N ]
The data from these efforts were coded and keypunched for input to the NETVAC
model. The model, in turn, provided a listing of the evacuation roadway network and
its characteristics.
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NODE#_________ A-TYPE PLANT

Link from No._____ Link from No.____ Link from No.___ Link from No.__
Shidr. w.__ Shidr. w.____ Shidr. w.___ Shidr. w.____
Lanew. ___ Lanew. lanew. ____ Lanew. ____
# Lanes ____ #Lanes __ # Lanes ___ # Lanes __
L-type ___ L-type ___ L-type ___ L-type __
Posted ____ Posted Posted ____ Posted ___
Cruise ____ Cruise ___ Cruise ____ Cruise ___
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The network listing descibes the geometric characteristics of each link in the network.
The listing also describes the possible turning movements from each node and the
traffic capacity of each link in the network (vehicles per hour that can be
accommodated on each link during an evacuation). The listing of geometric
characteristics and capacities is provided by the preprocessor for the NETVAC
computer model prior to the actual evacuation simuiation calculations. The network
listing is attached as Appendix C to the report.

EVACUATION TIME ESTIMATE METHODOLOGY

5.1 Initial Alert and Notification

The EPZ surrounding A.N.O. has an early warning system consistent with NRC
guidelines. This system will be used to alert the popuiation to turn on their radios and
television sets. It is assumed that evacuation notification messages will commence on
the designated television and radio stations virtually immediately. Within 15 minutes
the population within the EPZ will have received an informational or instructional
message. The message will describe the need to evacuate, the evacuation routes, and
the reception center locations.

All schools in the 10-mile EPZ will receive an advance alert to evacuate. It is planned
that kindergarten through eighth grade will then be evacuated by bus, while grades 10
through 12 leave by private automobiles. This evacuation is expected to be complete
prior to commencement of the general evacuation.

The timing of the order to evacuate and notification measures will be controlled by the
state and local emergency planning officials. They may choose to alert and mobilize an

emergency response work force to control and expedite evacuation prior to sounding
the initial siren alert.

5.2 Evacuation Preparation Times and Departure Distribution

It is assumed that all population groups require at least some minimal preparation time.
Therefore a base preparation time of fifteen minutes was assigned to all population
groups. This means that no vehicles commence evacuation until 30 minutes after the
initial order to evacuate. At this point the various population groups begin to enter the
network. Network loading distributions for permanent population transient population,
work force and special facilities were considered separately.
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Pe t Population D

The local officials felt that permanent residents could take varying amounts of time to
begin evacuating. They felt that some persons would leave as quickly as they could;
most would take some time to form family units, pack valuable and clothes and then
depart; and that some would take added time to secure farms and property before
departing. It was therefore assumed that there would be a two hour period over which
the permanent residents would begin departing. Within the two hour period, beginning
30 minutes after the initial order to evacuate, HMM suggested, and the ANP&RP
officials approved, the use of three loading rates. During the first half hour it was
assumed that only 15% of the permanent population would depart. This fraction was
chosen to represent those persons that will leave as quickly as possible, with minimum
preparation. It was assumed that 80%, or the bulk of the population would leave over
the course of the following hour. The remaining 5% of the permanent residents were
assumed to evacuate the small portion of the last half hour. This 5% represents the
small portion of the population that requires additional time to secure property and to
mobilize for departure. In some very low population cases, it was assumed that the
population would all leave within 120 minutes.

Transient Population Departures

The departure distribution curve developed for permanent popuiation was determined
by ANP&RP, in discussions with HMM, to be equally applicable to the transient
population. The 15%-80%-5% provides for rapid departure by some day-trip
recreational visitors; it provides for longer preparation times for boaters, hikers and
persons in remote locations; and it provides for some stragglers that do not receive

prompt notification messages or that have a considerable amount of gear to pack before
leaving.

Work Force Departures

It was assumed that the work force would receive initial alerts and notification
promptly. It was also assumed that the large majority of the work force could, and
would be released from the major employment centers expeditiously. Therefore, all
work force departures were uniformly distributed over the first half hour (from time 30
to time 60 after initial order to evacuate) of the departure period.
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i cili re Distribution

There are four nursing homes and two hospitals in the 10-mile EPZ. It is expected that
nursing home residents and non-ambulatory hospital patients will remain in these
facilities and be sheltered there. It is believed that there is greater risk involved in
transporting these people than leaving them in place. Approximately 65 ambulatory
patients are expected to evacuate St. Mary's hospital in private automobiles, and about
13 from Dardanelle hospital, with one person per automobile. These people wiil leave
in the first 30 minutes of the evacuation.

The Arkansas Nuclear Planning and Response Program maintains an updated list of all
the residents in the EPZ who are without means of private transportation. As of
February, 1981, these were approximately 165 such residents listed. Arrangements
have been made to transport these people in the automobiles of friends and relatives.
No specific modeling procedures were used for this element of the population.

5.3 Evacuation Simuiation

Actual evacuations were simulated by HMM using the population distribution data,
evacuation network data, and evacuation preparation and departure time distribution
assumptions discussed in previous sections. Evacuation was simuiated using the
NETVAC computer model. NETVAC is a flexible, fixed step, macro traffic
simulation model which used traffic flow relationships to caiculate and record traffic
densities, speeds, flows, queues at bottlenecks, spill back where the network cannot
handie the desired traffic loading demand, and other relevant information through the
evacuation simulation process. At every simulation interval the model assigns traffic
from links entering an intersection to the links emanating from it, thus advancing the
traffic along the evacuation routes in the network.

NETVAC includes a dynamic route selection feature whereby drivers' choice of
outbound links. at every intersection, is based on two criteria:

D) The directionality of the outbound link (i.e., the degree to which it leads away
for the plant).

2) The traffic conditions on the outbound links (i.e., speeds and queuing). The
traffic flow leaving a link at any intersection is subject to various approach
capacity constraints, and all the traffic assigned onto an outbound link is
constrained by the capacity of that link.
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The roadway and intersection approach capacities calculated by NETVAC are based
upon the Highway Capacity Manual (Highway Research Board. Special Report 87,
1965). Due to the dynamic route assignment mechanism, intersection approach
capacities are updated at each simulation interval to account for the changing turning
movements. The intersection control options which can be specified for NETVAC
include fully signalized approaches, uncontrolled approaches, and secondary priority
approaches (accounting for stop signs and yields signs in instances where they can be
assumed to be obeyed).

The input to the model includes link information, node information, and traffic loading
information. Link information inciudes:

1) Lane width,

2) Distance to obstructions.
3) Number of lanes,

4) Roadway type,

5) Directionality, and

6) Free-flow travel speed.

Node information includes:

1) Intersection approach width,

2) Intersection priorities and controls coordinates,

3) Intersection location within the metropolitan area, and
4) Traffic control.

Traffic loading information: includes a stepwise time variable loading rate which may be
specified at any node.

Prior to any execution, the NETVAC model computes all the traffic flow equations
needed for each link and, on request, performs an elaborate series of checks to insure
the integrity of the input data. The model output includes several types of information.

These include pre-execution reports and simulation reports. Pre-execution reports
include items such as:

1) Echo listings,

2) Network listings,

3) Heading labels,

4) List of signalized intersections,

5) List of entry nodes and entry rates, and
6) Network diagnostics,
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Simulation reports may include items such as:

1) Total vehicles on the network,

2) Summary of departures through exit nodes on the EPZ perimeter, ‘

3) Spill-backs at entry nodes,

4) Simulation completion report,

5) User-specified reporting interval, and

6) Link conditions for each network which list flow, queues, entry rates, departure
rate, cumulative departures, and speed.

5.4  Conditions Modeled

Evacuation time anaiyses were made for three time periods for each case described in
Section 3. Each case was analyzed for weekdays, nighttime, and weekend day. The
following assumptions were made for each time period:

Weekday One or more family member in each residence,

School children in school,

Work places fully staffed,

Recreational facilities normally in used, but not at peak. Note,
this is a conservative assumption since this condition is not likely
during most of the year and probably does not coincide with full
school attendance.

Nighttime

All permanent residents in homes,

. Schools empty,

° Work places on night shift, if any,

o Recreational facilities at nighttime attendance level.
Weekend At least one family member in each residence,
Schools empty,
Recreational facilities at peak capacity,
Work places with weekend shift employment levels.

It should be repeated that each these time periods represents a conservative case. There
is a certain amount of double counting since there are undoubtedly permanent residents
also counted as transients at recreation facilities and as employees.

In addition, adverse-weather cases were run for the day cases since this is the limiting
case in bad weather. An adverse-weather situation is assumed to be heavy rainfail or
snow. The weekend case was not modeled for adverse weather since recreational
facilities would not be at peak capacity under such weather conditions. To model
adverse weather, it was assumed that all roads would operate at 70% of their normal
capacity.
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5.5 Evacuation Movement Consideration

The modeling of evacuation movements was designed to be consistent with the county
emergency plans. It was assumed that the evacuation instructions in the emergency
plans and the traffic control measures suggested in the plans would be implemented.
Johnson County instructs all its residents to take the most expeditious routes to Route
40 and proceed west to a reception center in Clarksville, well to the west. Pope
County directs its evacuees either west to Clarksville or east to Morriiton, depending
upon where they originate. Yell County directs its residents south to Danville.
Residents of Logan County are directed west to Paris. It should be noted that the
model does not account for traffic control officers expediting flow. Existing traffic
signals are the only traffic control facilities inciuded in the model.

ANALYSIS OF EVACUATION TIMES

Clear time estimates for each case are presented on Table 6-1. These are estimates for
the maximum time needed to clear each sector. During the winter, many of these times
should be lower since the recreational facilities will not be occupied.

No provision is made for persons to travel home and form family units. It is assumed
that the evacuating population departs directly from the school, work-place, recreation
area or residence at which they are located when the alert sounds. Rendezvous will
occur at the reception centers.

Case 1

For Case 1, the 5-mile green case, the maximum predicted evacuation time is 160
minutes. This occurs during both the weekday and weekend cases. These two cases
are the same since there is no transient population in this sector. The nighttime case is
slightly shorter than the day cases, clearing in 155 minutes. The limiting factor in this
case 1s the employee popuiations at A.N.O.. During the day, 1,600 cars are loaded
over a period of 120 minutes after a 30 minute preparation period. during the
nighttime, 800 cars leave the plant site. These cars disperse over the roadway so that
the capacity is not a limiting factor, rather the loading time is.

During adverse weather, weekday evacuation will take longer, 200 minutes. In this
case the roadway capacity constraints the evacuation time.
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160
225
125
125
170
285
160
130
285

Night

155
180
125
125
160
220
160
130
220
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Weekend

160
325
155
125
177
275
190
130
375

Adverse

Weekday

200
305
125
125
215
390
160
130
390



Case 2

Case 2 is the most heavily populated 5-mile case. It takes longer to clear on weekends,
a predicted 325 minutes. This is due to two large state parks within this sector;
Russellville State Park with a peak of 4,000 autos, and Ouita State Park with a
maximum of 500 autos. Russellville State Park is the limiting factor in this case, with
long queues to exit the park. Related queues also appear as this traffic goes through
Russellville.

During the weekday and night cases, evacuation times are estimated to be 225 and 180
minutes respectively. During adverse weather on a weekday it will take a predicted
305 minutes to evacuate this sector. These three cases are constrained by the roadway
network going through downtown Russellville, rather than a large number of cars
entering at one point, since the park popuiation is significantly lower.

Case 3

Case 3 includes Dardanelle State Park. On a peak weekend, 2,500 cars may be at this
park. The weekend wouid, therefore, present the worst case for evacuating this sector,
taking 155 minutes. On weekends and nights, and during adverse weather, an -
estimated 135 minutes will be needed for evacuation. In all four of these scenarios, the
limiting factor is the loading time of cars onto the network. Loading for the weekend
case ends at the 150 minutes, and 120 minutes for the remaining cases. The ciear time
indicates about 5 minutes for the last car to leave the 5-mile network once loaded.

Case 4

Case 4 has the smallest number of cars, and although the number of autos in the day
cases is twice the night case due to recreational facilities, all four time and weather
scenarios clear in 125 minutes. In each case, the loading rate is the constraint, not the
capacity of the roadways. Roads operate below capacity, and congestion is not a
problem.
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Case S

The maximum evacuation time predicted for Case 5, in fair weather, is 170 minutes.
This time estimate is for weekday and weekend cases. These two are the same because
there is no weekend increase in transient population over that found on a summer
weekday. The limiting factor in this case, like Case 1, is the worker population
evacuating A.N.O. No significant roadway constraints or particular problem areas
occur beyond the plant area. During adverse whether, the evacuation time is 45
minutes longer, 215 minutes. In this case, roadway capacity constraints come into
play, slowing down traffic on the roadway network. The nighttime case is less, taking
about 160 minutes to clear.

Case 6

The weekend is the time with the longest evacuation time in this case, 375 minutes.
This is the longest evacuation time for any of the 10-mile cases, which is to be
expected since it includes Russellville and has by far the largest population. The main
constraint in this case is the 4,000 autos leaving Russellville State Park. This traffic
causes long queues and take nearly the full evacuation time to reach Route 7 on the way
out of the EPZ. In addition, queues form where cars try to gain access to roads used
heavily by cars evacuating the park. Another problem area in this case is Route 326
where it intersects Route 64. Route 64 is a major carrier of evacuating autos and the
dense traffic on this road causes traffic from Route 326 to come to a virtual standstill
for 30 to 40 minutes while trying to gain access to it. However, this traffic clears
before park related traffic, and is therefore not the limiting factor.

The weekday case clears in an estimated 285 minutes in fair weather and 390 minutes
in adverse weather. In these cases, the park traffic is not as significant. However, the
bottleneck on Route 326 remains a problem. This also holds true for the nighttime
case, which clears in an estimated 220 minutes. The large number of industrial
facilities in this sector, as well as transient facilities which operate with many fewer

people at night, cause the nighttime evacuation time to be considerably lower than the
daytime cases.

Case 7

The peak for Case 7 occurs on the weekend. During this time period, evacuation takes
an estimated 190 minutes. The largest contributors to weekend population are the
transients at Dardanelle and Mt. Nebo State Parks. Together. these two parks account
for about 4,500 of the approximately 6,400 cars in this case, and cause most of the
congestion noticed in this evacuation. The Mt. Nebo access road becomes very
congested and slow moving as does Route 27 beyond the Mt. Nebo cut-off. Traffic

associated with the Dardanelle State Park does not create as much of a problem as it
clears out steadily.
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Both the weekday and night cases clear in about 160 minutes. This is also true for the
weekday adverse weather case. All three of these cases evacuate smoothly with no
major congestion. The limiting factor in these cases is the loading rate, not roadway
constraints. Autos are clearing the EPZ as fast as they can get from the entry point to
the EPZ boundary.

Case 8

All four scenarios modeled for Case 8 clear the EPZ in about 130 minutes. The peak
case, the weekend, has a total of about 400 cars to evacuate. The constraint in this case
is the loading rate. There is no congestion on the roadways; they all operate well
below their capacity throughout the evacuation.

Case 9

This case invoives a complete evacuation of the entire 10-mile EPZ. As can be seen
from Table 6-1, all the clear-time estimates for this case are the same as those for Case
6. this indicates that Case 6, with Russellville, is the limiting case. Evacuating the
other three 10-mile cases at the same time does not interfere with the evacuation time
of Case 6. Each case proceeds more or less independently. This is due, in large part,
to roadblocks set up north and south of the plant preventing most traffic from going
into one sector from another. In addition, the Arkansas River separates the two
northern sectors from the two southern sectors. The model runs of this evacuation case
show that the problem areas for each individual case still exist: near Mt. Nebo, Route
326. and the center of Russellville. The main carriers for exiting traffic, as expected
are Route 40 east and westbound, Route 64 eastbound. In addition, large traffic
volumes south of the Arkansas River exit via Route 7, Route 28, and Route 27 south.

Confirmation of Evacuation

ANP&REP staff, and county officials estimate that is will take one hour to verify
evacuation.
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PROTECTIVE ACTION ZONES

The Protective Action Zone (PAZs) for the general public in the 10-Mile Emergency
Planning Zone (EPZ) surrounding Arkansas Nuclear One (ANQO) were redefined during
1989. The information in the Evacuation Time Study was utilized to develop
evacuation time estimates, by PAZ. These zones are described in the State and County
Emergency Plans and the Emergency Instruction Booklet which is distributed to the
general public. Figure 1 is a black and white reproduction of the 10-Mile EPZ map
describing these zones.

The University of Arkansas, Little Rock (UALR) State Data Center performed an
analysis of the population in the 10-Mile EPZ around ANO. This analysis, along with
data from the Evacuation Time Study itself, was utilized to develop population
distribution data and evacuation times, by zone. Table 1 lists the population and the
number of households in each zone. Table 2 lists the evacuation time estimate for each
zone. This information was extrapolated from the data in the Evacuation Time Study.
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FIGURE 1
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TABLE 1

POPULATION AND HOUSEHOLD TOTALS FOR
PROTECTIVE ACTION ZONES

ZONE POPULATION HOUSEHOLDS
G 1,064 439
H 9,928 3,489
I 7,721 3,299
I 1,980 811
K 1,032 400
L 2,266 891
M 989 357
N 410 163
0 199 80
P 946 394
Q 449 199
R 134 59
S 2,340 928
T 3,621 1,481
U _675 —269
10-MILE RADIUS TOTAL 33,754 13,259
Source: 1980 Census of Population, Master Area Reference File (MARF)
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TABLE 2

EVAUCATION TIMES FOR PROTECTIVE
ACTION ZONES
(IN MINUTES)

WEEKDAY
160
160
120
160
120
120
130
220
180
150
190
170
170

90
90

NIGHT WEEKEND

160
160
120
160
120
120
130
180
220
150
160
160
160

90

90

SA- 4

160
160
150
190
150
120
130
320
370
150
170
170
170

90

90

ADVERSE WEATHER
200
215
120
160
120
120
130
300
390
180
210
210
210

90
90




13.

Socioeconomics and Alternatives

Reference Section 6. Discuss alternative uses at the site as well as away
from the site. Discuss the statement on page 6-1 that purchased power is not
a “reasonable alternative because there is no assurance that the capacity
or energy would be available.”

Response: Information is attached.



Answers to Additional Questions from NRC for ANO-1 relicensing
3/28/00

1. Purchased Power option (Section 6.0)

“Imported” or “purchased” power means power purchased and transmitted from electric generation plants
that the applicant does not own and that are located elsewhere within the region or nation. Entergy
Arkansas purchases substantial amounts of capacity on the wholesale market (3.6 million MWh in 1998).
The majority of this power is currently purchased from the Tennessee Valley Authority (TVA). For the
purposes of this analysis, it is assumed that replacement of generation by ANO-1 with purchased power
would come from the TVA. As approximately 45% of electricity from the TVA is generated using fossil
fuels, air emissions would be higher from purchased power than from generation by ANO-1.  Other large
generators in the region would have as high, if not higher, emissions rates, as energy production in the
region is generally from older coal plants that have the highest emissions per kWh of all generation
sources.

2, Include land use impacts from transportation of fuel in Section 6.2

Section 6.2, Comparison of Environmental Impacts for Reasonable Alternatives, includes information on
the environmental effects of displacing the ANO-1 plant with gas, coal or oil fired generation. However,
the effects of transporting these fuels to either a site at ANO-1 or elsewhere are not included.

Section 6.2.1 — Conventional Coal Fired Units: There are rail lines at the ANO-1 site. A new coal plant
on that location would not have additional environmental impacts due to transportation. However, a new
coal plant elsewhere in the service territory may have an increased environmental impact due to the need
to build additional rail lines to the facility.

There is not enough land at the ANO-1 site to build both a coal fired unit and have space for a coal yard.
The additional land use would increase the environmental impact of coal fired generation.

Section 6.2.2 — Oil and Gas (Combined Cycle): Oil to other Entergy plants is shipped via barge up the
Mississippi. If that is a possibility for ANO-1 (up the Arkansas), that would be the preferred method of
transport. Otherwise, Oil can be trucked or shipped by train. Little environmental impact from both these
options.

Section 6.2.3 — Natural Gas (Combined Cycle): Currently Reliant and Ozark are two natural gas
pipelines approximately five miles from the ANO-1 site. The Reliant pipeline is a 24” diameter interstate
natural gas pipeline and is capable of providing 550 lbs. of inlet pressure to the ANO-1 site. The second
pipeline, Ozark, is a 20” intrastate natural gas pipeline would not provide the necessary pressure for a
natural gas-fired electric generation facility on the ANO-1 site. Firm Transport, required to develop a
combined cycle 500 MW electric generation plant, is currently not available due the pipeline being fully
subscribed. In order to increase the amount of firm transport capacity a parallel line or looping would be
required on the 24" diameter line, Natural gas supplies to the ANO site could be provided from the Gulf
of Mexico, South Texas or the Permian Basin reserves. You will definitely get Oklahoma Arkoma Basin
gas and some Oklahoma Anadarko Basin gas as well.

3. Update Conservation statement in Section 6.1

The output of ANO-1 could be displaced by reducing energy use through a substantial amount of energy
conservation. Entergy currently is reducing emissions, and increasing efficiency at it’s plants, in order to
decrease greenhouse gas emissions as part of the Clinton Administration’s Climate Challenge for utilities.
Carbon Dioxide (CO,) emissions reductions in 1998 totaled to approximately 5.3 million tons,
corresponding to a reduction in fossil generation of approximately 7 million MWh, using the average



emissions rate for Entergy’s fossil plants. This reduction, however, and future reductions of CO,
emissions, are already accounted for in Entergy’s generation needs.

From a review of conservation plans at other companies, it is assumed that it would potentially be possible
to displace approximately 5% of the generation from ANO-1 from a targeted program. The
environmental impacts of an energy conservation program would be SMALL, but the potential to displace
the entire generation at ANO-1 solely with conservation is not realistic. Conservation is instead used in
assessing combinations of alternatives in Section 6.1.

4, Combinations of Alternatives in Section 6.1

By combining conservation, purchased power and new generation, the output of ANO-1 could be
displaced at lower environmental effect than one option alone. For this assessment, 500 MW of combined
cycle gas turbines (CCGT), a conservation rate displacing 5% of ANO-1’s output, and purchased power,
are assessed. The MW contributions from these sources would be as follows:

Existing ANO-1 generation: 836 MW (e)
CCGT: 500 MW
Conservation (5% of 836 MW): 42 MW
Purchased power: 294 MW

While conservation measures would have very little, or no, negative environmental effects, the CCGT and
purchased power components of this option would increase air emissions and environmental impacts.
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iy Entef‘g)/ Entergy Serviges, Ing.

77901 Frazier Pike
Line RQcK. AR 72208

F ebruary 9, 19569 . Metarials. Purchasing
& Contracts - T&0LS

Mike Bewley Construction
6071 SR 333
London, AR 72847

Subject: CAS00481
1999 TRANSMISSION LINE RICHT OF WAY RECLEARING

Gentlemen:

Enclosed find two (2) copies of the above subject contract. Please sign both copies of this contract,
keep one copy for your records and return the other copy to me at the following address:

Entergy Arkansas, Inc.
7701 Frazier Pike

Liule Rock, AR 72206
ATTN: Donald R Horton

The Contractor should invoice Entergy Avkansas, Inc., Atm. Donald Lee Woods, Mail Unit: A-TDS-
TCM. Please contact Donald Lee Woods at (501) 490-4743, to obtain the mailing address for
submitting invoices for payment. The Contractor must referenice the contruct manager aud contract
nuember on the 1nvoice,

If vou have any questions, please give me a calf at (501) 490-3732.

Sincer/eb',

S ) /
A/ &/ ! —
,uﬂf vété’

Donald R Horton
Sr. Procurement Specialist
T&D Support - MP&C

CMIS/mb

Enclosure

c Donald Lee Woods, A-TDS-TCM

Rev. 10/28/97
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‘ Final
FORM A-2

Contract No.: CAS00481
Effective Date: (1/04/1999

ENTERGY MULTIFURPOSE MAINTENANCE, MODIFICATION AND
CONSTRUCTION SERVICES STAND-ALONE CONTRACT
SHORT FORM '

THIS CONTRACT is between Entergy Arkansas, Inc, (“Owner”) and Mike Bewley
Construction {“Contractor™).

[ Terms. Contractor agrees to perform and complete the work as described beiow for the amount of
money and in accordance with Owner's schedule described below.

2. Description and Schedule of Work. The Contractor shall perform and complete the work or jobs in
accordance with Owner's specifications or standards, and Contractor shall furnish all labor, supervision, materials,
tools and equipment necessary to reclear the foilowing transmission line rights.of way.

a) Mabelvale - Pinnacle/OG&E 500k $31,800
b) Keo — ISES 300kV $19,500

Reclearing shatl be done in accordance with attached - Specification #4 “Transmission Line Corridors -
Mechanicai Re-Clearing — Mowing™

fn addition Contractor may be requested o provide support to Qwner for storm restoration and other emergency
work.

Time is an essential element in this Contract, Work will start on or about$1/04/1939 and shall be entirely
completed on or before 02/12/2000. '

-

3. Compensation.

Lump sum amount for Items a and b-- $51.300.00
Time & Material rates for storm restoration and other emergency work —
Two (2) tractors, two {2) operators and one (1) pickup  $75.00/hour

Chain saw operators $15.00/kour

Rev. 10/28/97
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4. Representatives and Claims Notifications. The following reprasentatives are designated by Owner
and Contractor respectively, for communtications and lizison refative o this Contracr

Owner’s Contract Manager:

Name: Donaid Lee Woods
Address: A-TDS-TCM
Phone # (501) 450-4743
Coentractor:

Name:

Address:

Fhone #:

For commercial questions regarding this Contract, contact Donald R Horton at (501) 490-3732.

Contractor shall immediately notify the Qwner’s Contract Manager in writing of any ¢laims or
sccidents or injuries to persons o property in connection with work hereunder and shall previde to Owner with
aceess 1o accident reports or claim investigations as requested by Owner. A copy of the notice required in the
preceding sentence shail be sent by Contractor to Claims Management, Entergy Services, Inc.. P.O. Box 8082
Little Rock, Arkansas 72203, and to Legal Services Department, P.O. Box 61000, New Orleans, Louisiana 70161.

5. Invoicing and Payment. Gwner agrees to pay Contractor the compensation due for the work
specified above upon the later of (i) acceptance of the work by Owner or (i) forty-five (45) days from Owner's
receipt of Contractor's propetty prepared invoice for the completed work. All invoices submitted by Contractor
shall be in the form and supported by such documentation as Owner may reasonabiy require.  Any money due
Contractor undar this or other contracts between the parties shall be adjusted for amounts tnappropriately tnvoiced,
whether discovered prior or subsequent to pavment by Owner. For all work periormed on time and material. unit
price, or cost reimbursable basis, Contractor shall keep complete books or records and receipts of expenses to
support charges billed. Contractor shall maks these records available for audit by Owner and shall provide fult
assistance to Owner's audit. Invoicing and pavment of taxes shall be in accordance with Exhibit A attached hereto.
Unless expressly prov:ded otherwise in Exhibit A, no 1axes are to be invoiced or charged to Owner. The
Contractor should invoice Entergy Arkansas, Inc., Attn. Donald Lee Woods, A-TDS-TCM. Please contact Donald
Lee Woods at (501) 490-4743, 1o obtain the mailing address for submitting invoices for payment. Owner’s
Contract Manager, Donald Lee Woods and Contract Number, CASH0481 must be referenced on all

invoices.

Rev. 10/28/97
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. 6. _Texm ination. Owner reserves the right to terminate this Contract for breach or convenience upott
prior written notice to Contractor. In such event, work in process and information developed for Owner by
Contractor prior to termination shall be delivered to Owner, and Owner shal! pay Contractor for acceprabl.e
performance of work up to the date of termination, bur Contractor is not entitled to anticipated profits on work not

performed. Termination shall not relieve either party of obligations arising out of this Contract in connection with
the work performed prior to termination.

7. Suspension. Ownet may suspead ali or any of the work upan prior written notice to Contractor.
Within ten (10) days from a subsequent written notice from Owner 1o Contractor to resume the suspended work,
Contractor shall submit a written invoice 1o Owner setting forth any actual and reasonable increases in Contractor's
costs resulting solely from the Owner's suspension, and Owner shal! reimburse Contractor for such costs, subject to
Owner's right to contest in good faith the accuracy of the costs.

8. Risk of Loss and Use. In the event Owner provides Contractor with materials or equipment,
Contractor will make a full and complete accounting to Owner of the disposition of all such items issued and
delivered to Contractor by Owner. Contractor will be responsible (at full replacement
cost) for the foss or destruction of any materials or equipment in its possession during the period of contract
performance and for work in process untit the work is accepted in its entirety by Owner, except 1o the extent any
such loss is covered by the proceeds of an All Risk/Builder's Risk Policy paid to Owner. Upon compietion of the
work, Contractor shall rerarn any such property to Owner in the condition in which it was receivad, except as
repaired or modified in the performance of the work. Contractor shall be solely responsible for assuring itself of
the safety and suitability of such equipment prior to use and shall indemnify and defend Owner, its employees, and
agents against any claims or damages arising from such use by Contractor.

0, Warranty.

(a) Unless otherwise specified. Contractor warrents that the services and goads supplied shail
be of high quality, shall be new, it for intended purposes, free of defects, and that goods supplied shall perform as
specified. In addition 10 other remedies, Contractor agrees promptly and at its own expense tc remedy, replace, or
re-perform (including removal ot reinstallation) any part of the work which proves defective or otherwise
unsuitable for the purposes of this Contract. If Contractor does not remedy or replace any such work, Owner may
undertake such remedial work at Contractor's expense. This warranty shall also apply to any replacement work.
Conrractor shall assign qualified and competent personnel to the performance of the work, and Contractor and such
personnel shail use their best efforts to perfonm the work, in the most expeditious, professional and economical
manner consistent with the interests of Owner.

(b) Contractor represents and warrants: (1) that all hardware, software and firmware
delivered under this contract including all subsequent updates and/or upgrades thereto, (the "Delivered
Systems") shall correctly and accurately recognize, support and process date data (including by way of example
and without limitation sclely to such exampies, calculating, comparing, sorting or sequencing) from, into,
among and between the twentieth and twenty first centuries (including, by way of example and without
limitation solely to such examples, correct and accurate recognition of leap years and correct and accurate
distinction among each and every date in the year 2000 A.DL); (2) that any serializing. logging, indexing,
sequencing, docketing. dating or other numbeting, sequencing or data management systems or methods
employed in or by the Delivered Systems that use all or any part of ary daze data to form all or any part of such
numbering, sequencing or data sanagement systems or methods will operate correctly and accurately with all

Rev, 10/28/97
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f;iares in th.e range of January 1, 1900 to December 31, 2050; and, (3) that the year portion of all date dara fieids
in the Delivered systems accommodate and store four digit vear dates.

0. Independent Contractor. | Owner has the right to review qualifications of Contractor’s employees
before assignment to perfornt Work hereunder. Contractor wili have complete control of, and supervision over, its
employees, tools and equipment, and the methods and procedures used in the performance of this Contract or
operations incidental thereto. It is expressly understood and agreed between the parties hereto that Contracior shali
be, and operate as, an independent Contractor in the performance of this Contract and shail be solely respoasible
for wages, benefits and safety of Contractor’s employees. Nothing herein shall preciude Qwner from raising a
“Srarutory Employer” defense, if applicable. Further the parties mutually agree that it is their intention to recognize
Owner as the stabutory employer of the Contractor’s employees, whether direct employees or statutory employees
of the Contractor in accordanee with Louisiana Revised Statute 23:1061 while Contractor’s employees are
providing Work hereunder.

11. Compliance with Laws and Rules.

(a) Unless otherwise provided in paragraph 2 above, Contractor shall procure, at its own
expense, all necessary governmental permits and inspections required in connection with the work under this
Contrac: and shall be licensed as required by law. Contractor shall observe and abide by all applicable federal,
state, and local laws, and the rules and regulations of any lawful regulatory body acting thereunder in connection
with the services to be rendered pursuant to this Contract. Contractor shall, prior to commencement of work,
request from Owner's representative listed in paragraph 4 any applicable site health, safety, quality and security
rules. procedures or programs, and Contractor shall comply with such applicable rules, procedures or programs. In
addition, Contractor shall maintain 2 written safety program for the work performed hercunder. Contractor shall
comply with the provisions of Owner's safety program in effect at the work site or Contractor's own safety
program, whichever is most stringent. Contractor shall designate a competent on-site representative with
responsibility for the safety program implemented by Contractor and recordkeeping. Failure 10 corply with
applicable laws, site rules, or safety programs mey result in removal of the Contractor or applicable employees or
subcontractors from the work site. The Contractor further agrees that to the extent applicable, including but not
limited to, the purpose of promoting small and small disadvantaged businesses, the Contractor will fullv comply
with the requirements of the Small Business Act, 15 U.S.C. Section 631,¢t s2q,, and the Office of Procurement
Policy Act, 41 U.S.C. Section 423, ex seq., as implemented in the Federal Acquisition Regulations found at 48
C.E.R. Part 1, et seq.. all of which are hereby incarporated by reference and made part of this Contract.

() Unless this Contract is exsmpt from Executive Order 11246, under the rules and regulations of the
Secretary of Labor (41 C.F.R. Ch. 60), the Contractor agrees that during the performance of this Contract it will
fuily comply with the provisions of the equal opportunity clause as set forth in Section 202 of Executive Order
11246 and 41 C.F.R,, Section 60-1.4(a) (1-7), which provisions are hereby incorporated by reference and made a
part of this Contract. During the performance of this Contract, Contractor also agrees that it will fully comply with
the applicable equal opportnity provisions of the Rehabilitation Act of 1973, as amended and applicable
regulations, 41 C.F R, Section 60-741, et seq., and the Vietnam Era Veterans Readjustment Act of 1974, as
amended and applicable regulations, 41 C.F.R. Section 60-250, et seq., which are hereby incorporated by reference
and made a part of this Contract. The Contractor certifies that it does not and will not maintain or provide for its
employees any facilities which are segregated by race. color, religion or national erigin or permit its employees to
perform any services at any location. under its control, where segregated facilities are maintained and Contractor
will obtain a similar certification for all non-exempt subcontractors, as required by 41 C.F. R. Section 60-1.3.

Rev. 10/28/97
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12. Use of Information. Contractor warrants that it has full and unrestrictad right to disclose all data
apd documents presented to Owner in the performance of this Contract, and that Owner has full and unrestricted
rights to usc, copy and distribute such documents and data as Owner may deem appropriate, and that such data and
documents shall be the sole and exclusive property of Owner. Contractor shall not disclose confidential or
proprietary information provided to Contractor by Owner in connection with this Contract without Owner's prior
written comsent, except where such information was already publicly available or except where disclosure is
required by judicial or regulatory bodies. :

I3. Indemnity. To the fullest extent allowed by law, Contractor shail indemnify and hold harmless
Owner, its affiliated and associated companics, and their agents, officers, dirsctors, shareholders and employees for
any liability, loss, cost, claims, expenses, inciuding attorneys' fees, arising from the performance of or failure to
perform this Contract by Confractor, REGARDLESS OF ANY NEGLIGENCE ATTRIBUTABLE TO OWNER,
ITS AGENTS OR EMPLOYEES. Owner may require Contractor to defend any suits concemning the foregoing. In
case the use of anything protected by patent, rademark, copyright, trade sectet or other proprietary right is
enjoined, Contractor shall, in addition to the foregoing indemnity and defensz. at its own expense, either procure
for Owner the right of continned use of or replace the same with noninfringing articles or processes of equal
functionality and efficiency. :

14.  Subcontracts or Assignments. For work to be performed in Louisiana, Contractor agrees to give
preference to sources of supply within the State of Louisiana in subcontracting opportunities, Contractor shall not
employ outside subcontractors to perform amy of the services covered by this Contract or assign its rights and
obligations hereunder without first procuring the written consent of Owner and requiring the subcontractor of
assignee to produce evidence of insurance coverage required in paragraph 15. Contractor shall remain liable for
all acts or omissions of an authorized subcontractor. Contractor further hereby agrees to provide maximum
practicable opportunity to smalf and small disadvantaged businesses (as such businesses are defined by the Small
Business Administration or by the Federal Acquisition Regulations) for participation in any subcontracts that are to
be let by Contractor in the performance of its obligarions under this Contract. Lists of all subcontractors that
qualify as such small or small disadvantaged businesses shall be supplied to Owner by Contraetor.

15 [nsurance. Without limiting any obligations or liabilities of Coniractor under this Contract,
Caontractor shall provide and maintain during the course of the Contract, at its own expense, without direct
reimbursement. insurance coverage in forms and amounts which Contractor believes will adequately protect it, but
in no case less than: ‘

(a) Workers' Compensation Insurance, and such insurance shall be in accordance with all applicable
state, federal, and maritime laws. including Employer's Liability Insurance in the amount of $500,000 per aceident.
Palicy shall be endorsed to include a waiver of subrogation in favor of the Owner and its affiliated and associated
companies. This coverage shall be maintained regardless of the number of emplovees employed by Contractor.

b Commercial General Liability Insurance including Contractual Liability Coverage covering
liability assumed under this Contract. Products/Completed Operations Coverage. Broad Form Property Liability
Coverage, and Personal injury Coverage in the amount of $1,000.000 per occurrence for Bodily Injury and
Property Damage and Underground Collapse and Explosion Hazards.

(<) Commercial Automobile Liability Insurance including all owned, hired. leased, assigned and non-
owned vehicles, with a combined single limit of $1,000,000 per accident.

Rev. 10/28/07
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, . Contractor's insurarce policies required by paragraphs (b) and (c) above, shall name the Owner
and its affiliated 2nd associated companies as Additional Insureds with respect to Contractor's
liability arising from this Contract. Comtractor hereby waives all rights of recourse, including ary right to which
another may be subrogated. against the Owner and its affiliated and associated companies for personal injury
including death, and property damage. |

All of Contractor'’s policies of insurance shall be primary and non-contributing with any insurance
maintained by Owner and its afftliated snd associated companies. Policies afe to provide Owner with thirty(30)
days' prios writien notice of cancellation or any material adverse change in conditions.

Contractor shall provide QOwner with Certificates of Insarané:e issved to the Owner, as defimed in
this Contract, as the Certificare Holder, evidencing coverage currently in effect upon exccution and for the duration
of this Contract.

Contractor shall require any subcontractor providing on-site services under this Contract to carty
insurance coverage in 2 form and amount consistent with the requirements of this Insurance Article. Contractor
shall obtain Certificates of Insurance evidencing such coverages prior to the commencement of services by the
subcortractor and shall present such Certificates to the Owner upon request and, in any case, no later than
completion of Work hereunder.

16.  Severability. It is agreed that if any clause or provision of this Contract is held by the courts to be
iliegal or void. the validity of the remaining provisions of the Contract shatl not be affected, and the rights and
obligations of the parties shall be anforced as if the Contract did not contain illegal or void clauses or provisions.

17. Liens. Contractor agrees to indemnify and defend Owner against any liens or encumbrances upon
Owner's property as a result of work hereunder, and Contractor will provide evidence that no such encumbrances
exist upon Owier's request.

18.  Site Conditions. Contractor is solely responsible for satisfying itself concemning the nature and
Jocation of the work prior to signing this Contract and shali not make ciaims. for unknown site conditions
discovered during performance of the work if such conditions could have besn discovered ina reasonable site
investigaticn prior to commencement of the work,

19. Use of Site. Any roadways, landscaping, or other property damaged as a result of Contractor's
work shall be repaired or replaced at Contracter's expense. Title to rock, soil. gravel, sand, timber or other
materials obtzined in the performance of the work shall remain in the Owner. Contractor shall confine its work
arcas 10 those assigned by the Owner's representative and shall maintain such areas in a neat and safe condition.
Prior to final pavment, Contractor will remove its unused materials, equipment and rubbish, and shall return to
Owner salvageable materials supplied by or paid for by Owner.

20. Hazardous Materials. If Contractor should discover asbestos or other hazardous materials while
performing the work that were not known to exist, Contractor shail notify the Ownert's representative immediately.
Contractor shall not remove or further disturb such hazardous materials until Owner has provided Contractor with
written instructions refated thereto. :

Rev. 10/28/97
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. 21, Entire Contract This Contract and any documnents referenced herein constitute the entire contract
with respect to the subject matier hereof. Referenced documents are intended to be complementary; however, any
conflict between the body of this Contract and the provisions of documents referenced herein shall be resolved in
favor of the terms and conditions contained in the body of this Contract,

22, Amendments. This Contract may onlv be altered, amended, or modified in a written document
executed by both parties. Contractor hereby waivas alf claims for schedule extensions or additional compensation
because of any alleged changes to the work scope. unless Contractor provides Owner’s Contract Manager and
Owner's Contract Administrator with a written request for an amendment within ten(10) working days of the event

Contrastor claims has added to or changed the schedule or scope of work and prior to commencement of
performance of such changed work.

23. Governing Law. This Contract shall be governed and constreed in accordance with the laws of

the state in which the work is to bz performed hereunder. However, if the work is to be verformed in Mississippi,
the parties agree that this Contract shall be governed and construed in accordance with the laws of the state of
Arkansas.

24. Nonwaiver. The failure of Owner to insist upon, in any instance, strict performance by the
Contractor of any of the terms of this Contract shall not be construed as 2 wziver of Owner's right to entorce such
terms on any future occasion

ACCEPTED AND AGREED:

Cwner: Entergy Arkansas, Inc.

. Pﬁ&!d /}M/Oﬂ -
Signature: . / ~

Title: § ﬁbcmmaf -’S/}ec/./:\/
Date: .Z/? 1@9

Contractor: Mike Bewley Construction

By:

Signature:

Title:

Date:

Rev. 10/28/57
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CONTRACT NO.: CAS00481

EXHIBIT A
TO
ENTERGY MULTIPURPOSE MAINTENANCE, MODIFICATION AND
CONSTRUCTION SERVICES STAND-ALONE CONTRACT
SHORT FORM

Al GENERAL.

L. Except with respect to taxes paid directly by the Owner as may be described in Part B
below, Contractor will bill and collect appiicable state and local taxes in & tinely manner. Prompt pay
discounts or refunds obtained from taxing authorities will be passed on to the Owner.

2. Invoices shall separately itemize material costs, service costs, the portion of the price
representing manufacturing or processing machinery or other items that are exempt from taxes or subject to
a lower rate and itemize tax rates applicable to each.

B. COMPANY SPECIFIC SALES AND CONTRACTOR'S TAX FROVISIONS [Add as applicable.]

i. Entergyv New Orleans. Inc., Entergv Services, Inc.. System Fuels, Inc., and Entergy
Arkansas, In¢. - Contractor is solely responsibie for billing and remittance of state and local taxes in a
timely manner, except in cases where the Contractor is not registered or authorized to, and is not otherwise
required to, collect and remit such taxes. In cases where contrzets for repair or construction of permanent
fixtures or structures are not subject to tax, the Contractor may be required 10 pay gross receipis or sales tax
on sales 1o it of materials vsed in construction or repair. Thus, on cost reimbursable Contract Orders,
Contractor's invoices must itemize taxes paid by Contractor o its suppliers for materiais used or consumed
in the Work.,
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- Entergy Last Update:
AR Grid 10-99

SPECTFICATION #4

TRANSMISSION LINE CORRIDORS
“« MECHANICAL RE-CLEARING - MOWING”

OBJECTIVE:

Use mechanical mowing equipment designed to cut trees and other woody
vegetaticon at or near ground level to prepare for follow-up chemical herbicide
treatments and to provide Long-term safety and reliability at minimum cost.

WORK TO BE PERFORMED:

Contractor shall have all requixed State and Federal licenses and permits
prior to submitting bids.

This work may be accomplished by use of manual crews and/or mechanized re-clearing -
mowing equipment. The Contractor shall act as an independent Contractor
furnishing all supervision, labor, tools, equipment, chemical herbicide
materials, licenses, permits and conveyances necessary for re-clearing the
transmission line right-of- way, disposal of limbs and brush, and disposal of
tree trunks and merchantable timber as specified herein or as directed by

the Company Contract Manager.

AREAS TO BE MAINTAINED:

Contractor shall provide notification to the proper State and Federal
authorities for work on Public lands prior to commencing re-clearing
services and upon completion of work (i.e, - U.S. Forest Service, State
Forestry Commissions, U.S. Parks Service, Federal and State Wildlife
Agencies). When possible, Contractor shall notify other property ownezrs prior to
commencing re-clearing services. Contractor shall perform right of way services in
designated work areas only.



DEC-07-88 TUE 10:28 Af P12

Specification #4

1.} The distance to be controlled will be specified in the Schedule of
Work. Generally, it will be the entire length from:
Ay GPS location to GPS location along a line
B.) Structure number to Structure nunmber
C.) Line junction to Line junction
D.) Substation to another Line junction
E.) Substation to Substation

2) The width to be controlled shall be from the right of way's edge to the
right of way’s edge or within the following:

A) To the line of timber that exists from imitial line
construction.

B.) To the edge of a pipeline, railroad or other right of way that
is being maintained by mowing, sprayving or other treatment
that has already ehminated tall-growing trees.

C.) The width of the corridor as listed in the Schedule of Work.

Contractor shall locate and attach brightly cclored plastic flagging
at a minimum of one (1) location on each side of the right of ways’ edge
near the center of each span and/or approximately every 300-linear feet
where re-clearing activities are being performed.

Flagging may be attached to stakes, limbs, trees, fences ete. This flagging is
to remain intact after the re-clearing operations have been concluded. Theze is a
mutual benefit for both parties, - It will aid the Contractor in assuring the full
specified width of right of way is being obtained, and give inspector a visual
confirmation that a reasonable attempt is being made to secure the specified widths
of cleared right of way. In turn, if the inspector determines that narrow or out of
specification clearing has been accomplished, he will provide the contractor with a
written list indicatinb structure numbers of the area(s) requiring additional work.
In no way is this provision intended to relieve the contracmr of his obligation to
perform under this agreement.
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Specification #4

Corridors or portions of corridors found to be more narrow than the specified
width shall be brought to the attention of the Companv Contract Manager. The
Company Contract Manager shall provide Contractor with instructions as to what
to do about less than full width corridors. :

If additional work is determined, all removed trees and brush shall be cut to within
4” of the ground line unless other wise specified by Company Contract Manager. If
additional payment is due to the Contractor for this work, Company and Contractor
will establish a price for this work prior to work beginning and the Contractor will
be paid at that price.

Company has the option, if additional work is determined, to perform this
work using the Contractor at the Contractor’s regularly hourly price which is
established for rates or choose another Contractor to perform this specific work
task.

3.)  Mechanical re-clearing - Mowing will include all acreage within
Entergy’s transmission right of ways unless specifically excluded in writing by
Company Contract Manager,

4.)) Hazard trees (trees that are posing an immediate threat to line
rehability because they are, leaning toward the line, subject to falling on the line
because of advanced soil erosion) outside the corridor are to be cut down or topped
depending on what is most appropriate. Any observed dead trees which are
not cut shall be reported to the Company Contract Manager on a weekly
basis.

In some situations hazard trees may be live, green trees, where the
landowners are due fair compensation for their removal. Such cases are to be
handled on a case by case basis, contractor shall coordinate through the
Company Contract Manager. :

5)  All road crossings, fence lines, water crossings, swamps, marshes or
other variations of occurrences with vegetation within the corridor must be re-
cleared or controlled to the Company’s satisfaction. '

6.)  See the attached Special Provisions (if any) for each line.

7.)  Sohd grass areas are not targeted for re-clearing.
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8  All areas around poles, down guys, anchor reds. and structure
legs/foundation will require hand or maxual type re-clearing or chemical herbicide
applications. No mechanical cutting shall be performed within a five foot (8)
radius of the above mentioned electrical facilities. Viees climbing on poles and
guys shall be cut leaving & 48" (4 foot) space or gap and the vine ieft to die.
Herbivides shall be used to control the vine's root systems after cutting. Extreme
care shall be taken by Contractor not to cut nor damage any ground wire
or other devices that may be located on any pole or structure. For safety
reasons, do not remove any vines from structures and/or other facilities.

TREATMENTS:

Undesirable trees and ovher woody vegetation axe to be controled by using
mecharical mowing equipment that can be pulled or pushed by & motorized vehicle.

1)  Undesirable trees and other weody vegetation that are not accessible
and/or restricted from use by motor vehicle are to be controlled by either Hand
Cutting equipment or by the use of Chemical Herbicides. Chemical herbicides
applied such as Foliar, basal bark, or soil banding shall be performed as
recommended in the herbicide manufactures product label.

. These areas would include locations such as all down guys, anchor rod loeations,
fence rows, gates and ditches. Any tree and /ox brush eighteen feet (63
tall or tallex shall be cut down then the stump treated with herbicides.

The intent of this specification is for the bidder ts perform herbicide
applications for all areas not re-cleared mechanically to control re-sprouting. The
cost for labor, application equipment, permits, licenses, herbicide mixtures and
mixing agents ete. will be included in the Bidders unit price per Brush Acre or in
the Lump sum price for re-clearing the line or line segments. All herbicides
proposed for use must be approv v Contract Manager,
prior touse. All Herbicide products used must be listed on the Entergy
Transmission “Approved Herbicide List™.

2)  Alltreatments through cutting shall leave tree stumps no higher than
four inches (4") above ground level. In some cuses, a stexn or stump may impose a
safety hazard to the worker, in these cases stumps may be higher than the four
inches (4”). This should be the exception not a regular occurrence.
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3)  Woody debris resulting from re<learing activities shall be processed in
a manner that leaves the right of way with a pleasing uppearance { mowing, re-
mowing debris, chipping debris onto the right of way). Esception to normal work
practices, if limbs/debrizs have to be removed from the righs of way, Contractor will
select an environmentally approved location for that waste. Coutractor shall obtain
approval from the Company Contract Manager regarding any cost associated with
the remowal of debris prior to cleanup.

4)  The contractor will be resporsible and in compliance with 21 Federal,
State and Local regulations related to the use of mechanical woody plant cutting
devices and any or all aspects associated with the use of chemical herbicides
{shipping, storing, mixing, container disposals; produet application etc,)



REPORTS / DOCUMENTATION:

Contractor shall call the Company Contractor Manager each day
informing him of whether the erew(s) are working or not, and their exact
work location(s) and any other specific information as requested by
Company Contract Manager. Contracror shall alse provide a written weekly
progress report for all work that oecurred in the previous week. This report shall
detail the re.clearing progress mads for each line(s) and structure numbers re-

cleared with an attached list for all dead trees observed that week which

were not cut and their locations.

Access, customer relations and hine outages have historical value to the
Company. Refusals, Damages/ Complaints and Contractos Caused Outages
shall be documented on the proper Compeny form and provided to the Company
Centract Manager within three (3) days of the occurrence.  Resolutions
regarding any and all claims shall be the Contractors’ responsibility.

Upoq completion of work the Company Contract Manager shall
complete the Company Contractor Evaluation Form and forward copies to
Contract Administration and to the Transmission Vegetation Group.

SAFETY:

Contractor may be required to call Company DOC / TOC each day,
informing the Operatious Contrel Group of crew(s) work location(s) before

starting work and ending work and upon grew(s) moving to another line
segment or to another line branch.
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CLEAN-UP, ACCESS & PUBLIC RELATIONS,
MISCELLANEOUS:

1)  Refuse, brush and debris are the contractors’ responsibility. It should
be noted that landowners property is to be guarded with the highest degree of
respect and consideration.

2.) Detailed maps can be available by requeet. Access and landowner
problems have historical value to the company and shall be recorded and given to
the Company Contract Manager.

3)  Contractor shall take all necessary measures to promote good public
relations for the company’s present and future maintenance operations. All gates
and fences shall be left in as good or better condition. Gates found closed shall
remain closed at all times.

4)  No trees or branches are to be cut and left in creeks, rivers, ponds,
lakes, in roads, in ditches or on fences. Brush and Debris should be removed from
pastures and managed fields.

5.)  Public land tracts such as National and State Forest, ete. and other
lands under the control of Federal and/or State authorities shall be cleared under
the guidelines from that agency If issues/concerns involving work specification arige
Contractor shall contact the Company Consract Manager for instructions.

ADDITIONAL ARKANSAS REQUIREMENTS

1)  Installation of plastic down-guy markers may be required by the
successful contractor. This will include laber te properly cut the necessary woody-
brush and install plastic markers at each wood and/or steel structures with down-
guy construction. Down-guy marker materials (8-feet in length) will be provided
by the Company Contract Manager. '
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April 6, 2000

Chief, Reservoir Control Branch
Little Rock District

US Amy Corps of Engineers
PO Box 867

Little Rock, AR 72203

RE:  Request for Lake Dardanelle Operations Information
FTN No. 6045-061

Dear Mr, Hendricks:

Entergy Operations, Inc. (EOI) has submitted a license renewal application to the Nuclear Regulatory
Commission (NRC) for Arkansas Nuclear One Unit-1 (ANO-1) located on Lake Dardanelle near
Russellville, Arkansas. This application, if approved, will extend the operating license for the facility
from 2014 to 2034. EOI is currently assisting the NRC in the development of an Environmental
Impact Statement (EIS) for ANO-1 that will address environmmental issues related to the continued
operation of this facility.

As part of the hydrology and water quality issues associated with the EIS, we are requesting
information regarding any plans the Corps of Engineers may have for changing the operation of Lake
Dardanelle. We are particularly interested in information related to any anticipated changes in flow,
pool elevations, and water quality.

Your assistance in this matter is appreciated. Please call Rick Buckley (Entergy) at (601) 368-5372 or
me at (501) 225-7779 with any questions you may have.

Kindest regards, A

FTN ASSOCIATES, LTD.

'Z«/v/a..._

Bob W

Project Manager

cc:  Mr. Rick Buckley (Entergy)
Ms. Natalie Mosher (EOI/ANO)

PAWP_FILES\6045-061\L-HNDRKS.DOOMCI

3 Innwood Clrcle Sune 220 « Little Rock, AR 72211 R Web Site: www fin-assoc.com
(501) 225-7779 « Fax (501) 225-6738 E-mail; tn@fln-assoc.com
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RESULTS FROM ARKANSAS NUCLEAR ONE' - UNIT ONE
INTAKE SCREEN MONITORING PROGRAM
ON FISH IMPINGEMENT
Attached are the results of the Impingement Monitoring Program at Arkansas

Nuclear One - Unit One for the period January through June,. 1975.

The impingement was high during.the first three months of this reporting
period with actual or estimated weights above a thousand pounds in twenty-
four hour periods. Impingement started on a downward trend during the
latter part of March along with rising water temperatures, to a low point

in this report of nine pounds of fish in a twenty-four hour period.
Astericks in this report are used in the followihg manner:

*  Indicates a twenty-four hour weight extrapolated
from an eight hour sample.

**¥%  Indicates a twenty-four hour weight extrapolates
from a sixteen hour sample.

All other weights are from actual twenty-four hour
sSamples. ' .

*¥  Indicates an abnormal or unique occurrence.
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CODE FCOR FISH

' SPECIE CODE NAME

| Threadfin Shad T, Shad

| Gizzard Shad G. Shad
Freshwater Drum F, Drum
Blue Catfish B. Catfish
Channel Catfish C. Catfish
Mississippi Silverside M. Silverside

: Black Crappie B. Crappie
White Crappie W. Crappie
White Bass W. Bass
Bluegill Sunfish B. Sunfish
Flathead Catfish F. Catfish
Largemouth Bass L. Bass
River Carpsucker R. Carpsucker
Green Sunfish G. Sunfish
Redear Sunfish R. Sunfish
Golden Shiner G.: Shiner
Silverband Shiner S. Shiner
European Carp E. Carp
Skipjack Herring S. Herring
Orangespotted Sunfish 0. Sunfish
Longear Sunfish L. Sunfish
Smallmouth Buffalo S. Buffalo
Black Bullhead B. Bullhead
Paddle Fish Paddle Fish
Common Carp C. Carp
Chestnut Lamprey C. Lamprey
Sauger . Sauger
Warmouth Bass Wa. Bass
Gold Eye Gold Eye
River Shiner R. Shiner
Longnose Gar L. Gar
Stripped Bass Str. Bass




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

NUMBER OF - SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL, TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 2l HOURS (MM) (M) (GRAMS) (POUNDS)
QPFRATING (POUNDS)
1-3-75 2 *206
G. Shad 50 4329 91 - 120 210 5.1 - 10
T. Shad 150 9636 61 - 90 136 0~ 5.0
B. Catfish .87 120 61 - 90 87 0 - 5.0
M. Silverside .62 60 ‘91 - 120 10k -0 - 5.0
W. Bass 87 20 132 132 21
W. Crappie 3.2 120 61 - 90 186 0 - 5.0
1-7-75 L *710
T. Shad '672 36,703 91 - 120 158 5.1 - 10
G. Shad 37 1531 91 - 120 1250 5.1 - 10
M. Silverside 45 50 61 - 9 99 0 - 5.0
B. Catfish 15 12 87 87 6
C. Catfish .15 12 80 80 5
B. Crappie 3.0 12 205 205 108
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONTTORING PROGRAM |
, , NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL 'MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2’3 HOURS 2l HOURS (MM) (MM) (GRAMS) (POUNDS)
QPERATING POUNDS)
1-10-75 L
T. Shad | 2203 134,003 91 - 120 124 5.1 - 10
G. Shad 45 2741 91 - 120 120 5.1 - 10
B. Catfish .6 63 91 - 120 9.5 0 -~ 5.0 2252%
W. Bass 1.k 32 135 135 19
M. Silversides A 32 108 108 5
1-13-75 L
B. Catfish b 15 61 - 90 92 0 - 5.0
T. Shad 706 49,437 61 - 90 118 0 - 5.0 732
G. Shad 22 1533 91 - 120 229 5.1 - 10
M. Silverside .38 45 91 - 120 105 0 - 5.0
W. cm;ppie 1.18 8 187 187 T2
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" RESULTS OF FISH IMPINGEMENT
ARKANASAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 24 HOURS (MM) (Mm) (GRAMS) (POUNDS)
OPERATING (POUNDS)
1511+-75 L |
G. Shad 213 gL21 91 - 120 129 5.1 - 10
W. Crappie .16 26 70 70 3.0
C. Catfish .32 51 61-90 82 0 - 5.0 3048
M. Silverside .96 102 91 - 120 100 0 - 5.0
T. Shad 2830 179,251 91 - 120 127 0 - 5.0
1-15-75 L
T. Shad 1585 115,735 91 - 120 127 0 - 5.0
G. Shad Lo 30,747 91 - 120 130 5.1 - 10
W. Crappie 4.8 3k 184 184 6l 203L*
M. Silverside .53 68 61 - 90 97 0 - 5.0
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
- WATER PUMPS 24 HOURS 2k HOURS (Mm) (M) (GRAMS) (POUNDS)
OPERATING (POUNDS)
1-16-75 4 5610
T. Shad 5566 289,411 91 - 120 126 5.1 - 10 ** Only one
found to
 G. Shad 70 2621 120 - 150 200 15.1 - 20 ~ date
M. Silverside .29 23 113 113 6
Polyodon ** 2.0 1 610 610 965
Spathuls .
1-17-75 L
M. Silversides .70 57 107 107 | 5
G. Shad 272 13,867 91 - 120 138 15.1 - 20 6790
T. Shad 6502 332,525 91 - 120 145 5.1 - 10
C. Catfish 1.77 57 140 140 13
1-18-75 4
W. Crappie 16 78 202 202 95 9300
T. Shad 9,014 471,820 91 - 120 148 5.1 - 10
G. Shad 155 4728 - 91 - 120 220 15.1 - 20




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

(

RESULTS OF FISH IMPINGEMENT

K NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
' WATER PUMPS 2l HOURS 2l HOURS (MM) (M) (GRAMS) (POUNDS)
QPFRATING (POUNDS)
11975 !
G. Shad | 139 9031 91 - 120 205 10.1 - 15 10,230 *
T. Shad 9915 440,825 91 - 120 195 5.1 - 10
1-21-75 L
F. Drum J1h 18 75 75 h.0
M. Silverside 11 18 97 97. 3.0 2123
C. Catfish 1.5 71 61 - 90 146 0 - 5.0
B. Catfish .19 18 98 98 5.0
G. Shad Th 4531 91 - 120 202 5.1 - 10
T. Shad 2048 85,987 91 - 120 135 5.1 - 10
1-24-75
M. Silverside .52 W7 91 - 120 105 0 -5.0
G. Shad 33 2228 91 ~ 120 184 5.1 - 10 1898
T. Shad 1817 10,751 91 - 120 113 5.1 - 10




RESULTS OF FISH IMPINGEMENT

ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES | CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
_ 'WATER PUMPS | 24 HOURS 24 HOURS (MM) (™M) (GRAMS) (POUNDS)
QPERATING (PQUNDS )
1-25-75 i
M. Silverside A7 28 84 113 2.0 3331.
F. Drum 1.73 28 . 152 152 30
Skip Jack 12,14 28 270 270 200
Herring
C. Catfish 87 28 134 134 1k
G. Shad 125 7271 91 - 120 235 5.1 - 10
' T. Shad 3150 171,967 9l - 120 14l 5.1 - 10
W. Bass 2.43 28 154 154 Lo
1-25-75 L
M. Silverside .67 89 61 - 90 100 0 -5.0 *2685
G. Shad 419 15,510 91 - 120 222 5.1 - 10
T. Shad 2218 ok, 9U3 91 - 120 17 5.1 - 10



{, ( PAG 7
RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTIMUM MODAL TOTAL SAMPLE

DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT

. .WATER PUMPS 24 HOURS 24 HOURS (MM) (M) (GRAMS) (POUNDS)

QPERATING (POUNDS)
1-28-75 L
F. Drum 4.26 32 61 - 90 147 0 - 5.0 609
B. Catfish Lo 1 91 - 120 107 0 - 5.0
M. Silverside .15 16 91 - 120 102 0 - 5.0
C. Carp 8.27 8.0 400 Loo 463
.G. Shad 3k.0 2907 91 - 120 132 5.1 - 10
C. Catfish 1.14 To) 61 - 90 . 187 0 - 5.0
T. Shad 533 29,435 91 - 120 135 5.1 - 10
1-31-75 L4
Chestnut - 1.29 11 275 275 55
Lamprey
: ' 1057

F. Drum S 2.71 22 151 - 180 262 31 - 35
M. Silverside .07 11 95 95 3.0
C. Catfish .24 33 61 - 0 88 0 - 5.0
B. Catfish L.ha 347 91 - 120 172 0-5.1
L. Sunfish Ja bl % % 17
I. Shad 1 575 26,680 91 - 120 135 5.1 - 10
3. Shad 469 2k, 727 9 - 120 232 '5.1 - 10
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RESULTS OF FISH IMPINGEMENT

ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

- | NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2L HOURS 2l HOURS (M) (M) (GRAMS) ( POUNDS)
QPFRATING (POUNDS)
2-4-75 L
M. Silverside .21 22 100 100 - k.0
F. Drum 1.46 L5 61 - 9 179 0 -5.0 557
W.FCrappie .07 o2 61 - 9 - 65 2 2.0
G. Sunfish .35 22 31 - 60 91 0 - 5.0
C. Catfish 3.27 290 61 - 90 155 0 - 5.0
B. Catfish 1.18 100 91 - 120 107 0 - 5.0
G. Shad 89 5826 91 - 120 2lo 5.1 - 10
T. Shad 4ho 23,193 91 - 120 126 5.1 - 10
2-7-75 L A
S.‘Herring ‘ 4.6 11 273 273 208
B. Catfish 2.0 63 61 - 90 218 0 - 5.0
C. Catfish 1.3 137 61 - 90 133 0 -'5.0 1261
B. Bullhead .20 11 95 95 9.0
G. Shiner .37 1 68 68 1.0
M. Silverside .33 Lo 91 - 120 97 0 - 5.0
. F. Drum .06 21 - 31 - 60 6&4 0 - 5.0
g Shad 3 25132 o1 - 120 238 1o
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2l HOURS (M) (MM) (GRAMS) (POUNDS)
OPERATING (POUNDS) ,
2-8-75 L
F. Drum 5.0 34 190 190 67
. C. Catfish .22 3L 80 80 2.0
B. Catfish A2 3L 100 100 6.0
G. Shad 477 19,811 91 - 120 250 5.1 - 10
4050
T. Shad 3573 225,383 91 - 120 2L 5.1 -~ 10
2-18-75 4
M. Silverside .67 76 -100 ' 100 4.0
C. Catfish 2.86 76 100 100 16 *27480
G. Shad 210 8779 91 - 120 210 5.1 - 10
T. Shad 8931 520,059 91 - 120 125

5.1 - 10




ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING [ WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2k HOURS (M) (MM) (GRAMS) ( POUNDS )
QPERATING (POUNDS) .
2-10-75 b
M. Silverside .78 126 92 92 3.0
. KKK
F. Drum .78 126 66 - 66 2.0 15,128
G. Shad L52 42,104 91 - 120 21k 5.1 - 10
T. Shad 14,623 787, 134 91 - 120 123 5.1 - 10
2-11-75
B. Catfish 1.37 105 95 95 L.0 18,825
C. Catfish . .98 105 75 75 2.0
G. Shad 167 1098 181 - 210 224 65 - 70
T. Shad 18,168 931, 053 91 - 120 125 5.1 - 10
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECTES TOTAL | SPECIES TOTAL . MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2Lk HOURS 2k HOURS (MM) (MM) (GRAMS) (POUNDS)
QPERATING (POUNDS) '
2-12-75 Y
C. Catfish 3.45 184 61 - 90 137 0 - 5.0
G. Shad 587 43,851 91 - 120 225 5.1 - 10 11,055
T. Shad 10,462 441,09k 91 - 120 130 0 - 5.0
2-13-75
—— . K ¥
B. Catfish .80 6l 112 12 7.0 7,665
G. Shad | 1078 52,569 91 - 120 210 5.1 - 10
T. Shad 6583 322,505 91 - 120 - 132 5.1 - 10
2-14-75
HH*
M. Silverside .33 52 95 95 k.0 6,255
B. Catfish .98 104 61 - 90 95 0 -5.0
C. Catfish .33 104 61 - 90 80 0 - 5.0
F. Drum .33 104 76 76 k.0
G. Shad 251 18,765 91 - 120" 127 5.1 - 10
T. Shad 6,000 293,829 91 - 120 127 5.1 - 10




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

12

- NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2L HOURS 2l HOURS (M) (MM) (GRAMS) (POUNDS)
QPERATING (POINDS) _
2-15-75 L
C. Catfish .66 107 61 - 90 83 0 - 5.0
' 3205
F. Drum 8.35 53 - 181 - 210 210 51 - 55
B. Catfish 2.67 80 61 - 90 179 0 - 5.0
G. Shad 147 6089 91 - 120 216 5.1 = 10
T. Shad | 3045 143,103 91 - 120 129 5.1 - 10
2-15-75 4
W. Crappie 11.6 50 208 208 106 *
A , 6015
F. Drum 39 50 333 333 353
B. Catfish 1.25 150 61 - 90 93 0-5.0
G. Shad 105 561 91 - 120 203 5.1 - 10
T. Shad 5852 - 267,768 91 - 120 12k 10.1 - 15
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RESULTS OF FISH IMPINGEMENT

13

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPEC IES CIRCUIATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 24 HOURS (MM) (MM) (GRAMS ) (POUNDS)
QPERATING (POUNDS )
2-17-75 L
M. Silverside 2L 28 93 93 4.0
G. Shiner 2L 28 80 80 4.0
3350
B. Catfish .30 28 103 103 5.0
C. Catfish .17 28 78 78 3.0
G.- Shad 70 3378 91 - 120 19k 5.1 - 10
T. Shad 3280 163,899 91 - 120 123 5.1 - 10
2-18-75 L
C. Catfish .52 124 61 - 9 79 0 - 5.0 Lol
B. Catfish JT7 83 61 - 9l 0 - 5.0
G. Shad 6L 4739 91 - 120 132 5.1 - 10
T. Shad 4878 232,497 91 - 120 125 5.1 - 10
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' RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPEC IES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
) WATER PUMPS 2L HOURS 2ly HOURS (MM) (MM) (GRAMS) (POUNDS)
OPFRATING ( POUNDS )
2-19-75 i
F. Drum 1.48 L7 124 124 15
W. Crappie’ .59 L7 80 80 5.0 ** Only
‘ Individual in
C. Catfish 1.77 284 61 - 90 9 0 - 5.0 'sample
G. Shad 57 2364 91 - 120 217 5.1 - 10
T. Shad 5613 229,885 91 - 120 125 5.1 - 10
’ ¥*¥% )
L. Gar 2.5 1.0 820
' 2-20-75 L
F. Drum 1.28 205 61 - 90 95 0 - 5.0
C. Catfish 1.28 68 61 - 90 127 0 - 5.0 4100
T. Shad . hos7 188,634 91 - 120 127 5.1 - 10
G. Shad L1 1913 91 - 120 127 0 - 5.0




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS | 24 HOURS 2l HOURS (MM) (MM) - (GRAMS) (POUNDS)
QPERATING (POUNDS )
2-21-75 L
W. Crappie .35 28 92 92 5.0
3320
M. Silverside .52 55 91 - 120 103 0 - 5.0
C. Catfish .61 166 61 - 120 80 0 - 5.0
B. Catfish .17 28 95 95 3.0
F. Drum .17 55 31 - 60 65 0 - 5.0
G. Shad 81 3016 91 - 120 220 5.1 - 10
T. Shad 3237 142,400 91 - 120 128 5.1 - 10
2-22-75 L
W. Crappie .46 37 89 89 6.0 . Lh2s5
M. Silverside .23 37 87 | 87 2.0
C. Catfish 1.6 258 61 - 90 0 0 - 5.0
B. Catfish 1.7 184 91 - 120 102 0 - 5.0
G. Shad 63 5052 91 - 120 223 5.1 - 10
T. Shad 162,508 91 - 120 133 5.1 - 10




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT
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NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 24 HOURS (MM) (MM) (GRAMS) (POUNDS)
QPFRATING ( POUNDS)
2-22-75 Ly
M. Silverside .59 68 96 96 4.0
C. Catfish 84 68 95 95 5.0 *8130
B. Catfish 1.69 136 91 - 120 99 0 - 5.0
G. Shad | 165 711h 91 - 120 136 5.1 - 10
T. Shad 7961 350,403 91 - 120 43 5.1 - 10
2-23-75 b
W. Bass 1.28 - 34 119 119 17.0
. *¥1710
+ C. Catfish 1.28 171 61 - 9 aL 0 - 5.0
M. Silverside .6l 68 91 - 120 97 0 - 5.0
G. Shad 72.9 Lgos 91 - 120 205 0 - 5.0
T. ‘Shad 1635 6k4,946 91 - 120 128 10.1 - 15




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

PAGF 17

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 2L HOURS (MM) (MM) (GRAMS) (POUNDS)
OPERATING ( POUNDS )
2-25-75 ! '
C. Catfish .32 73 61 - 90 73 0 - 5.0
F. Drum L6 37 85 85 6.0 *3660
G. Shad 791 34,371 91 - 120 208 5.1 - 10
T. Shad 3591 153,683 91 - 120 151 5.1 - 10
2-26-75 | u'
F. Drum .0k9 26 61 61 1.0
M. Silverside .23 26 101 101 h.o *3165
G. Shad 387 22,287 91 - 120 237 5.1 - 10
C. Catfish 1.15 53 61 - 90 132 0 - 5.0
T. Shad 2776 125,967 91 - 120 130 5.1 - 10
2-27-75 z
B. Catfish .27 25 96 9% 5.0
C. Catfish .15 25 80 80 3.0 *2955
M. Silverside 1.39 148 91 - 120 107 0 - 5.0
G. Shad 66 2856 91 - 120 218 0 - 5.0
T. Sh;d 2886 132,162 91 - 120 143 5.1 - 10
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RESULTS OF FISH IMPINGEMENT
- ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2L HOURS (MM) (™M) (GRAMS) ( POUNDS)
QPFRATING (POUNDS)
3-3-75 Y
W. Bass .95 22 139 139 20.0
F. Drum 5.27 87 91 - 120 230 5.0 - 10
B. Catfish .3k 22 99 99 7.0 %2595
C. Catfish .81 130 61 - 90 100 0 - 5.0
G. Shad 55 5709 91 - 120 214 0 - 5.0
T. Shad 2532 108,017 91 - 120 133 5.1 - 10
3-7-75 b |
F. Drum 9.1 77 61 - 9 308 0 - 5.0 ¢ 768
C. Catfish 1.68 154 61 - 90 185 0 - 5.0
B. Crappie 2.88 13 123 123 102
M. Silverside 1k 26 6L - 90 98 0 - 5.0
W. Bass .72 13 146 146 26.0
G. Shad 59 4326 91 - 120 250 0 - 5.0
T. Shad 662 31,437 91 ] 120 140 10.1 - 15
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2k HOURS (MM) (M) (GRAMS) ( POUNDS)
_OPERATING (POUNDS )
3-11-75 L
'G. Shad 1h2 8533 91 - 120 222 .1 - 10
F. Drum 14 L5k 61 - 90 203 0 - 5.0 *2835
W. Crappie 3.5 57 61 - 90 185 0 - 5.0
W. Bass .88 28 115 115 1k4.0
M. Silverside 1.0 113 91 - 120 112 0 - 5.0
C. Catfish 1.77 198 61 - 90 128 0 - 5.0
B. cétfish .88 113 61 - 90 ol 0 - 5.0
T. Shad 2670 116,859 91 - 120 124 0 - 5.0
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPEC IES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2L HOURS 2L HOURS (MM) (MM) (GRAMS) (POUNDS)
QPERATING ( POUNDS )
3-14-75 4
River Shiﬁer 46 39 61 - 90 90 0 - 5.0 *2Ll5
M. Silverside 1.22 171 91 - 120 105 0 - 5.0
W. Crappie .15 2k 70 70 2.0
T. sné.d 2100 113,863 91 - 120 124 0 - 5.0
G. Shad 210 14,866 91 - 120 239 0 - 5.0
B. Catfiéh k.97 562 61 - 9 148 0 - 5.0
W. Bass 1.22 Lo 91 - 120 124 5.1 - 10
F. Drgm 56.5 4230 61 - 90 172 0 - 5.0
C. Catfish 13 1174 61 - 90 135 0 - 5.0
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONTITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
' WATER PUMPS 24 HOURS 2L HOURS (MM) (MM) (GRAMS) (POUNDS)
QPERATING (PQUNDS)
3-18-75 4
C. Catfish .90 110 61 - 90 130 0 - 5.0
B. Catfish .50 25 61 - 90 145 0 - 5.0
. _ *8L8
W. Crappie .05 8 87 87 4,0
M. Silverside .16 25 91 - 120 97 0 - 5.0
F. Drum 4,9 237 61 - 90 193 0 - 5.0
B. Sunfish .63 8 130 130 33
W. Bass an 17 91 - 120 131 10.1 - 15
G. Shad 35 1415 9l - 120 256 0 - 5.0
T. Shad 759 L6,223 91 - 120 126 0 - 5.0




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

PAGTF 22

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE

DATE/SPECIES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 24 HOURS (MM) (Mm) (GRAMS) (POUNDS)
QPFRATING (POUNDS)

h-22-75 L

B. Catfish 5.1 219 91 - 120 380 0 - 5.0 257

C. Catfish 8.0 437 61 - 90 325 0 - 5.0

G. Shiner .006 3.0 an 6l 1.0

B. Sunfish '.05 3.0 92 92 9.0

W. Bass .36 5.0 121 - 150 150 5.1 - 20

F. Catfish .04 5.0 61 - .90 80 k.0

W. drappie ko 28 61 - 90 183 0 - 5.0

F. Drum 77 1362 121 - 150 157 "5.1 - 10

G. Shad 32 750 91A- 120 234 10.1 - 15

T. Shad 30 1593 91 - 120 135 5.1 - 10
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAT, TOTAL SAMPLE
DATE/SPECIES CIRCULIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT |
' WATER PUMPS 2l HOURS 2l HOURS (MM) (Mm) (GRAMS) (POUNDS)
QPFRATING (POUNDS) |
4-25-75 L4
T. Shad 8.2 h75 91 - 120 125 5.1 - 10
G. Shad L1 901 91 - 120 235 10.1 - 15 196.5
F. Drum 28 L26 121 - 150 315 30.1 - 35
B. Catfish 3.2 185 91 - 120 190 0 - 5.0
C. Catfish 9.6 411 61 - 90 415 0 -5.0
B. sﬁnfish .00L 2.0 Ll Lk 1.0
S. Buffalo 1.8 2.0 370 370 506
W. Bass 1.1 8.0 91 - 120 290 10.1 - 15
W. Crappie .07 8.0 61 - 90 83 0 - 5.0
G. Shiner .12 5.0 121 - 150 135 5.1 - 10
B. Bullhead .06 3.0 61 - 90 - 97 5.1 - 10
F. Catfish .06 3.0 91 - 120 117 5.1 - 10
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RESULTS OF FISH IMPINGEMENT

ARKANSAS NUCLEAR ONE - UNIT ONE INTAKE SCREEN MONITORING PROGRAM

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE

DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 2L HOURS (MM) (MM) (GRAMS) (POUNDS)
_OPERATING (POUNDS)

b5 |

W. Crappie 12.0 28 61 - 90 305 0 - 5.0

E. Carp 2.0 2.0 275 275 408

G. Shiner .21 9.0 61 - 90 145 5.1 - 10 91.5

W. Bass .09 2.0 122 122 18.0

B. Sunfish .43 7.0 121 - 150 1k4o 5.1 - 10

C. Catfish 10.3 227 121 - 150 406 0 - 5.0

B. Catfish 3.4 117 61 - 9 295 0 - 5.0

T. Shad 2.9 170 91 - 120 120 5.1 - 10

G. Shad 32 TL3 91 - 120 235 5.1 - 10

F. Drum 28 382 121 - 150 300 25.1 - 30
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
: WATER PUMPS 24 HOURS 2l HOURS (MM) (MM) (GRAMS) (POUNDS)
QPERATING (POUNDS)
2-2-75 b
R. Shiner .0L 3.0 85 85 6.0
G. Shad 31 660 121 - 150 227 10.1 - 15 8.0
T. Shad .26 .16 91 - 120 112 5.1 - 10
B. Catfish 1.k~ 63 91 - 120 195 0 - 5.0
C. Catfish 2.2 95 61 - 9 152 0 - 5.0
B. Sunfish 1.1 9.0 61 - 90 172 10.1 - 15
W. Crappie o8 95 61 - 9 275 0 - 5.0
B. Crappie .19 3.0 140 140 28.0
F. Dium 7.9 88 121 - 150 190 10.1 - 15
W. Bass 3.1 3.0 330 330 VAN
S. Buffalo k.9 3.0 380 380 709
E. Carp 3.8 3.0 380 380 539



ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

SPECIES TOTAL

- NUMBER OF SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES | CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 24 HOURS (MM) (MM) (GRAMS) (POUNDS)
OQPFRATING (POUNDS)
5-6-75 b
R. Carpsucker | : 2.0 1.0 415 415 907
F. Drum . 1.5 17 121 - 150 280 5.1 - 10
W. Crappie 14.6 67 61 - 90 272 0 - 5.0 ‘ 37
E. Carp - 2.0 301 - 330 367 499
S. Buffalo : - 3.8 2.0 360 - 390 ' 395 851
W. Bass | .25 6.0 91 - 120 150 10.1 - 15
- L. Sunfish | .25 4.0 91 - 120 138 20.1 - 25
L. Bass - .13 1.0 160 » 160 46
B. Bullhead .0l 1.0 122 12 13
B. Sunfish 54 9.0 121 - 150 146 0 - 5.0
G. Shiner .006 1.0 65 65 - 2.0
C. Catfish 2.56 32 61 - 433 0 - 5.0
B. Catfish | .19 18 91 - 120 12 - 0 - 5.0
T. Shad .09 3.0 121 - 150 127 . 0=5.0
G. Shad ‘ 9.3 - 250 121 - 150 2h2 5.1 ~.10
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RESULTS OF FISH IMPINGEMENT }
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
' WATER PUMPS 2L HOURs 2L HOURS (M) (M) (GRAMS) (POUNDS)
QPFRATING - (POUNDS)
2-9-15 b

F. Drum 2.4 30 151 - 180 230 25.1 - 30

W. Crappie 6.2 L3 6i - 90 290 o'- 5.0

B. Sunfish 1.0 8.0 121 - 150 190 50.1 - 55

W. Bass .03 1.0 100 100 11.0

L. Sunfish .06 1.0 105 105 38 25

0. Sunfish .0k 3.0 31 - 60 85 0 - 5.0

G. Sunfish Nolt 1.0 100 100 13

M. Silverside .02 1.0 116 116 9.0

c{ Lamprey .88 8.0 21 - 270 320 55.1 - 60

‘R. Carpsucker 1.5 1.0 375 375 680

E. Carp 3.0 2.0 391 - 420 L5 .660

C. Catfish 1.1 39 121 - 150 290 5.1 - 10

B. datfish 1.06 1L 91 - 120 325 5.1 - 10

B. Bullhead .06 2.0 61 - 90 137 0 - 5.0

T. Shad .13 h.o 91'- 120 120 10.1 - 15

G. Shad 7.6 137 121 - 150 273 10.1 - 15
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL VAXTNOH MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 24 HOURS (MM) (Mm) (GRAMS) (POUNDS)
QPFRATING (POUNDS )
2-13-75 4
F. Drum 3.69 N 91 - 120 270 5.1 - 10
W. Crappie 9.5 4os5 | 61l - 90 250 5.1 - 10
B. Crappie .19 2.0 .61 - 9 190 5.1 - 10
E. Carp 2.5 2.0 331 - 360 430 581
W. Bass 1.1 2.0 211 - 2o 330 20.1 - 25 32
B. Sunfish .50 6.0 91 - 120 175 20.1 - 25
G. Shiner .05 5.0 61 - 90 90 0 - 5.0 -
L. Sunfish .07 1.0 112 12 39
W. Bass | .01 1.0 70 70 7.0
G. Sunfish .006 . 2.0 50 50 2.0
C. Lamprey 77 7.0 241 - 270 290 50.1 - 55
R. Carpsucker 1.k 1.0 413 413 624
S. Buffalo 2.9 2.0 331 - 360 375 624
C. Catfish .80 25 61 - 90 245 0 - 5.0
B. Catfish .9k 33 61 - 90 215 0 -5.0
T. Shad .06 2.0 91 - 120 120 5.1 - 10
G. Shad 8.1 132 121 - 150 227 5.1 - 10




ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

;
{
i

RESULTS OF FISH IMPINGEMENT

NUMBER OF SPECTES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING | WEIGHT FOR NUMBER FOR - LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS | 24 HOURS 24 HOURS (MM) (M) (GRAMS) (POUNDS)
QPERATING (POUNDS)
5-16-75 L
F. Drum 4.5 103 91 - 120 255 5.1 - 10
B. Crappie .13 k.o 91 - 120 180 10.1 - 15
W. Crappie 6.8 279 61 - % 265 5.1 - 10
B. Sunfish .19 11 31 - 60 1h2 0 - 5.0
R. Carpsucker .25 1.0 222 222 112 23
W. Bass 0L 1.0 1h4o 140 20
G. Shiner .02 2.0 76 76 5.0
W. Bass .05 1.0 105 105 22
G. Sunfish .0k 3;0 31 - 60 60 0 - 5.0
L. Sunfish .006 1.0 51 51 3.0
0. Sunfish .006 . 1.0 L8 L8 2.0
- C. Lamprey Ll k.0 211 - 240 265 30.1 - 35
E. Carp 4. 75 2.0 391 - L2o 490 1078
C.<Catfish‘ Ll 25 61 - 90 197 0 - 5.0 .
3. Catfish .10 8.0 61 - 90 15 5.1 - 10
B. Bullhead .006 1.0 70 70 | 4.0
T. Shad .09 k.0 91 - 120 115 5.1 - 10
G. Shad 5.5 108 197 . 1en Ann -




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

2!

30

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2l HOURS (MM) (MM) (GRAMS) ( POUNDS)
QPERATING ( POUNDS)
5-20-75 L

F. Drum 3.25 62 91 - 120 260 15.1 - 20

B. Crappie .38 3.0 61 - 90 320 5.1 - 10

W. Crappie 9.6 334 61 - 9 320 0 - 5.0

B. Sunfish .30 7.0 61 - 90 152 10.1 - 15

G. Shiner Nol 4.0 61 - 90 97 0 - 5.0 ol

B. Bullhead .02 1.0 92 92 9.0

R. Shiner .01 1.0 87 87 5.0

0. Sunfish .006 1.0 54 54 2.0

C. Lamprey 11 1.0 240 2o b7

R. Carpsucker 1.19 1.0 355 355 539

E. Carp 3.0 2.0 361 - 390 Lho 680

B. Catfish 46 10 91 - 120 225 5.1 - 10

C. Catfish 1.6 35 61 - 9 182 0-5

T. Shad .1k 5.0 91 - 120 147 5.1 - 10

G. Shad L, 25 51 ' 121 - 150 280 - 5.1 - 10




ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

(

RESULTS OF FISH IMPINGEMENT

31

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2l HOURS (MM) (MM) (GRAMS) (POUNDS )
QPFRATING (POUNDS)
5-23-75 L

F. Drum 3.5 L6 91 ~ 120 250 5.1 - 10

T. Shad .09 4.0 91 - 120 122 5.1 - 10

G. Shad 3.5 hg 121 - 150 255 5.1 - 10

B. Crappie 12 1.0 150 150 49 19

W. Crappie 7.4 289 91 - 120 . 320 5.1 - 10

W. Bass .63 2.0 181 - 210 232 110.1 - 115

C. Lamprey- .18 1.0 270 270 78

B. Sunfish .12 4.0 61 - 90 112 5.1 - 10

G. Shiner .03 3.0 61 - 90 80 0 - 5.0

O;.Sunfish .01 1.0 67 67 5.0

'B. Catfish Nol k.0 91 - 120 110 0 - 5.0

C. Catfish .25 23 61 ~ 9 190 0 - 5.0

E. Carp 2.0 2.0 301 - 330 420 Lsh

S. Buffalo .3k 1.0 - 2k2 k2 153

‘Gold Eye 1.1 1.0 370 370 485




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

32

NUMBER OF

SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2L HOURS 2l HOURS (Mm) (M) (GRAMS) (POUNDS)
OPERATING (POUNDS )
5-27-75 L
W. Crappie 3.6 105 91 - 120 265 5.1 - 10
F. Drum 4.0 62 91 - 120 380 5.1 - 10
W. Bass 1.1 4.0 151 - 180 300 15.1 - 20
B. Sunfish .10 3.0 91 - 120 110 5.1 - 10
R. Sunfish .ok 1.0 102 102 16 17
'F. Catfish .006 1.0 77 7 k.0
G. Shiner .01 1.0 86 86 6.0
F. Carp‘ 1.8 1.0 k2o k2o 822
S. Herring .65 1.0 390 390 295
B. Catfish .31 5.0 91 - 120 230 5.1 - 10
C. Catfish .48 15 61 - 90 285 0 - 5.0
T. Shad .19 8.0 91 - 120 122 5.1 - 10
G. Shad .75 7 121 - 150 225 5.1 - 10
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONTTORING PROGRAM
| NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPEC IES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2y HOURS 24 HOURS (MM) (MM) (GRAMS) (POUNDS)
QPERATING (POUNDS )
5-30-75 k 16
" F. Drum 1.8 54 91 - 120 205 10.1 - 15
W. Crappie 5.25 7h 61 - 90 290 5.1 - 10
W. Bass .50 3.0 181 - 210 195 k5.1 - 50
G. Shiner Mol Lo 61 - 90 100 0 - 5.0
B, Sunfish .08 2.0 91 - 120 107 10.1 - 15
B. Catfish .10 5.0 ‘ 61 - 90 135 0 -5.0
C. Catfish .15 k.0 61 - 90 165 0 - 5.0
Sauger 1.0 1.0 360 360 Lsh
E. Carp 1.2 1.0 390 390 539
T. Shad .09 L 91 - 120 125 5.1 - 10
G. Shad 5.19 52 181 - 210 2kg 10.1 ~ 15




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

3%

MODAL

‘ NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 2l HOURS (M) (MM) (GRAMS) (POUNDS)
QPERATING (POUNDS)
6-3-75 o '
Paddle Fish .006 1.0 90 90 2.0
G. Shad 6.0 59 181 - 210 235 10.1 - 15
T. Shad .27 9.0 “91 - 120 150 5.1 - 10
C. Catfish .10 1k 61 - 0 105 0 - 5.0
B. Catfish .05 3.0 61 - 90 122 0 - 5.0 19
G. Shiner .03 b0 61 - 90 85 0 - 5.0
B. Sunfish .05 1.0 102 102 2l
S. Herring .17 1.0 237 237 78
W. Bass Qi 2.0 120 - 150 230 92
E. Carp 2.8 1.0 480 480 822
W. Crappie L.6 142 91 - 120 266 5.1 - 10
F. Drum k.75 145 91 - 120 5.1 - 10

177




ARKANSAS NUCLEAR ONE -

RESULTS OF FISH IMPINGEMENT

UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPEC IES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 2L HOURS (M) () (GRAMS) (POUNDS)
—OPFRATING (POUNDS) .
6-6-75 L

T. Shad .39 17 91 - 120 127 5.1 - 10

G. Shad 6.4 68 181 - 210 227 bo.1 - 45

C. Catfish .19 9.0 61 - % 17 0 - 5.0

B. Catfish .19 2.0 61 - 90 220 0 - 5.0

G. Shiner .09 2.0 61 - 90 17 0 - 5.0 20

B. Sunfish 1k 1.0 152 152 66

E. Carp 1.1 2.0 331 - 360 365 0 - 5.0

W. Bass 1.5 2.0 271 - 300 33k 343

W. Crappie 7.25 217 61 - 90 220 5.1 - 10

F. Drum 3.19 59 91 - 120 310 5.1 - 10




ARKANSAS NUCLFAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT
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NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
. WATER PUMPS 2l HOURS 24 HOURS (MM) (M) (GRAMS) ( POUNDS)
QPFRATING ( POUNDS )
6-10-75 4

G. Shad 5.1 L8 211 - 240 262 35.1 - ko

T. Shad .o 11 91 - 120 133 10.1 - 15

C. Catfish .07 k.0 0 140 0 - 5.0

B. Catfish .08 2.0 61 - 90 162 0- 5.0 10

W. Bass .006 1.0 W7 W7 1.0

B. Sunfish .18 2.0 91 - 120 143 35.1 - ko

W. Crappie 1.4 21 91 - 120 2Lo 10.1 - 15

F. Drum 1.5 46 91 - 120 170 15.1 - 20
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM
NUMBER OF . SPECIES TOTAL SPECIES TOTAL MODAL | MAXIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCUIATING | WEIGHT FOR - NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 24 HOURS 2L HOURS (MM) (MM) (GRAMS) ( POUNDS)
QPFRATING (POUNDS) :
6-13-75 4
Paddle Fish .025 2.0 ol - 120 132 6.0
T. Shad 2.4 - 68 91 - 120 132 10.1 - 15
G. Shad 9.5 9k 181 - 210 253 20.1 - 25
W. Crappie 2.6 37 61 - 90 202 5.1 - 10 22
F. Drum 6.5 185 91 - 120 137 15.1 - 20
ﬁ. Crappie .06 3.0 ‘ 91 - 120 102 5.1 - 10
B. Sunfish .01 2.0 31 - 60 62 0 - 5.0
0. Sunfish .006 1.0 62 62 3.0
B. Catfish .38 3.0 61 - 90 2ho 0 - 5.0
C. Catfish .05 5.0 61 - 90 125 0 - 5.0
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RESULTS OF FISH IMPINGEMENT
ARKANSAS NUCLEAR ONE - UNIT ONE INTAKE SCREEN MONITORING PROGRAM
o NUMBER ' OF SPECIES TOTAL | SPECTES TOTAL MODAL MAXTMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2l HOURS 2l HOURS (MM) (MM) (GRAMS) ( POUNDS)
OPFRATING (POUNDS)
6-17-75 4
F. Drum 3.8 68 91 - 120 37 | 5.1 - 10
G. Shad 16 162 181 - 210 226 35.1 - 4o
T. Shad 2.5 7 91 - 120 140 10.1 - 15
C. Catfish .19 15 61 - 90 1h5 0 - 5.0 25
B. Catfish .18 5.0 91 - 120 170 10.1 - 15 |
Sauger .01 2.0 31 - 60 80 0 - 5.0
B. Sunfish .31 3.0 121 - 150 1k45 65.1 - 70
W. Bass .94 8.0 31 - 60 215 0 - 5.0
W. Crappie 2.0 Th 190 5.1 - 10

91 - 120
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RESULTS OF FISH IMPINGEMENT

ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMPLE
DATE/SPEC IES CIRCUIATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH ' WEIGHT WEIGHT
' ' WATER PUMPS | 24 HOURS 2L HOURS (M) (M) (GRAMS) (POUNDS)
QPERATING _(POUNDS)
6-20-75 L

Str. Bass : 3b 1.0 235 235 - 152

T. Shad o .63 27 91 - 120 126 ©10.1 - 15

G. Shad. 11.6 119 181 - 210 250 35.1 - 4o

C. Catfish 4 .22 11 61 - % 150 0 -5.0

B. Catfish 27 5.0 121 - 150 210 15.1 - 20 | 20

G. Shiner 006 1.0 72 72 3.0

L. Sunfish | .05 1.0 100 100 03

B. Sunfish .22 3.0 91 - 120 163 20.1 - 25

W. Bass - 2.0 12 31 - 60 300 0- 5.0

B. Crappie | L 1.0 117 117 19

W. Crappie ' 2.8 3L 61 -‘90 345 0 - 5.0

F. Drum 1.5 36 91 - 120 192 15.1 - 20




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

NUMBER OF SPECTIES TOTAL | SPECIES TOTAL MODAL MAXTIMUM MODAL TOTAL SAMPLE
DATE/SPECIES CIRCULATING WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2L HOURS 2L HOURS (MM) (MM) (GRAMS) (POUNDS) |
OPERATING (POUNDS ) }
6-24-75 4

G. Shad 4,5 39 211 - 2ho 236 25.1 - 30

W. Crappie .06 L.0 61 - 9 91 5.1 - 10

W. Bass .27 L.,0 61 - 9 208 0 - 5.0

F. Drum 1.75 21 31 - 60 312 0 - 5.0 9.0

B. Catfish .19 2.0 121 - 150 180 10.1 - 15-

C. Catfish 1.5 9.0 .91 - 120 Loo 0 - 5.0

T. Shad .28 12 91 - 120 134 5.1 - 10




ARKANSAS NUCLEAR ONE - UNIT. ONE INTAKE SCREEN MONITORING PROGRAM

RESULTS OF FISH IMPINGEMENT

—~~
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NUMBER OF SPECIES TOTAL | SPECIES TOTAL MODAL MAXIMUM MODAL TOTAL SAMFLE
DATE/SPECIES CIRCULATING | WEIGHT FOR NUMBER FOR LENGTH LENGTH WEIGHT WEIGHT
WATER PUMPS 2k HOURS 24 HOURS (M) (M) (GRAMS) ( POUNDS)
QPFRATING ( POUNDS)
6-27-75 L

Sauger .01 1.0 85 85 6.0

F. Drum 2.0 122 31 - 60 153 0 - 5.0

W. Crappie 1.88 26 91 - 120 320 5.1 - 10

Wa. Bass .08 2.0 61 - 90 117 0 -5.0 11.0.

Log Perch .002 1.0 L2 L2 1.0

C. Catfish 2 6.0 61 - 90 170 0 - 5.0

B. Catfish .05 2.0 61 - 9 105 5.1 -'10

T. Shad .16 5.0 121 - 150 - 128 10.1 - 15

G. Shad LT 65 232 35.1 - 40

181 - 210




A SUMMARY OF FISH IMPINGMENT MONITORING
AT ARKANSAS NUCLEAR ONE
FROM JANUARY 1 - DECEMBER 31, 1981

In reviewing the Impingement data for 1981, it does not appear that the
operation of Arkansas Nuclear One is having a significant impact on the

fishery of Dardanelle Reservoir.

There were 110 samples collected in the twelve month period. Sampling
was conducted two to three times a week as required in the technical
specifications. Weekly sampling was without interruption because Unit
Two was operating when Unit One was off-line for refueling. This would,
in essence, give 365 Reactor Power days for the year and a sampling
frequency factor of 3.32 was used to extrapolate total numbers and

weights for the year.

Dardanelle Reservoir covers approximately 36,600 acres. Using Rotenone
survey estimates for 1981 supplied by the Arkansas Game and Fish
Commission and Arkansas Tech University, it is estimated that there were
6,029 fish per acre and 605 pounds per acre. The estimated total
impingement for 1981 was calculated to be approximately 8.1 million fish
with a weight of approximately 97,000 pounds. This impingement
represented approximately 3.7% of the calculated total fish in the
Reservoir and .44% of the calculated weight in pounds. Of the fish

impinged, there were 34 species representing 13 families.



Tables 1 and 2 present the number, weights and percentage of each species
impinged in the monthly samples and the total for the year. Tie most

impinged species of fish were the Gizzard Shad, Dorosoma cepedianum

(LeSueur) and Threadfin Shad, Dorosoma petenense (Gunther) representing

the Herring (Clupeidae) Family at 99.25% of the total number and 95.34%
of the total weight (Tables 3 and 4). Freshwater Drum, Aplodinotus
grunniens (Rafinesque) representing the Drum (Sciaenidae) Family
contributed 2.17% of the total weight of fish impinged. A1l other

species were less than 1.0% in total number or weight.

Highest impingement occurs during late fall, winter and early spring,
October through March. As stated before, the Shad species are the most
prevalent in the impingment samples. They become thermally stressed at
temperatures below 60°F. Strawn (1963) demonstrated that Threadfin Shad
in Arkansas will most Tikely not survive the winter in lakes in which
temperatures drop below 41°F (5.0°C) for any extended length of time.
Recorded water temperatures at the intake structure (Table 5) indicate
that the temperature had dropped below this threshold in January and
February of 1977, 1978 and 1979. It is during this period of time that
the Threadfin Shad began to experience a sharp decline in numbers as

evidenced by both impingement data and Reservoir data (Table 6).

Texas Instruments, Inc. (1976) concluded that the loss and possible
subsequent reduction in Threadfin Shad standing crop due to natural
mortality and impingement will effect 1ittle change in the numbers and/or
biomass of the sport and/or commercial fish populations in Dardanelle

Reservoir. Further, they concluded that any shift in predator-prey



relationships brought on by a reduction in standing crop of Threadfin
Shad may be buffered by compensatory changes in Gizzard Shad population

levels.

Reservoir data over the last nine years seems to support these
corclusions. In fact, there appears to be an enhancement of the
predator: forage ratio when Threadfin Shad numbers decline (Figures 1 and
2). Generally, when the Threadfin Shad numbers decrease, the Gizzard
Shad numbers increase (Figure 3). This provides evidence of the

buffering capacity alluded to in Texas Instruments' conclusions.

A comparison of the number and weight of the more important forage and
commercial/sport fish is presented in Table 7. The calculated percent of
number and weight of these species impinged compared to the estimated
reservoir total is small and represents a minimal impact. The forage
fish species, Gizzard and Threadfin Shad make up the greatest percentage
impinged. Gizzard Shad represents 2.50% of the number and .64% of the
weight and Threadfin Shad represents 12.71% of the number and 12.67% of
the weight removed from the reservoir. Again, this is primarily due to
their inability to withstand thermal stress in the winter months. The
impingement of sport and commercial fish species does not present a
significant impact on the feservoir fishery due to the low numbers and

biomass removed.

As a general rule, there is a close relationship between the average
weight per species impinged and the average weight in the reservoir

(Table 8). With the exception of a few species, the average weight



impinged is slightly less than the average weight in the reservoir. The

most notabie exception was the Largemouth Bass, Micropterus salmoides

(Lacépede), which was over twice the average weight in the reservoir. A
possible explanation for the phenomenon would be the greater feeding

opportunities near the intake screens.

Due to the demonstrated affect of thermal stress on the Shad species in
the winter months and the low number and biomass of the other species of
fish removad from the reservcir by impingement, the operation of Arkansas
Nuclear One does not appear toc significantly impact the fishery of

Dardanelle Reservoir.
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I 0,00 0,00 0,00 | 0,00 1 0,00 | 0400 | 0,00 | 0,00 0,00 | 0,00 | 0,00 | 0e00 | 0,09
-I.----.-.'-u’-f’f-.-.-..”--l..-.-b--.--.-’!----.--.t---u.-UCQ-fDC"-’!....-.-.9------..‘--..-u-iton--..-.0--.-----".--"-.0
yUTAL ) lut9ny  4uS320 257622 1272 8392 3607 905 1902 16119 532500 360265 095183  24up03S
el 18,2% 10,59 0487 0,34 0.15 0,04 0,08 0,066 21,82

16,7 28449 100,00




TABLE 2 SPECIES WEIGHTS (IN POUNDS) IMPINGED Hy MONTH AT AND FUR 3981
S __.TABLE OF SPECIES RY MONTH )
gPECIEY MINTH 1
FHREGUE CY | ' - )
PLRCENT 101.JAN 02 FEH  103.MaR  104,.APR 10S.MAY  |06LIUNE 107LJULY 108.AUG 109.8EPT 110.0CT 111 NOV 112,0EC 4
-I......-........’......’--*,-...----‘.-..“-....,.---.....’---.'--.*----....'--ﬁﬁ-.--"..-.--ﬂon..'"'--.f---..-.-#.--....-’..-.‘-..’
TeManNyEL CATFISH | 2 | 13 1 11 31 2 | 4 5 | 71 11 15 1 41 1
| 0,01 0,05 0400 1| 0,01 | 0,01 | 0e01 I 0,02 | 0,02 1 0,04 0,05 1 0,01 | 0400 1
--.n.--.--.--.---Q-I-.-I..’.-,,.--.0..--.---’-,--.---#..-....-'.I-..---'--.--.--0--?u.--.¢.-----.-Q-o------O.Q.-....QO-.-----C
EMESTNUT LAMPREY | 0 0 v L I 01 21 01 01 01 01 0
| 0,00 ¢ 0,00 0,00 1§ 0,00 | 0,00 | 0400 0,00 ¢ 0400 0,00 0,00 | 0,00 | 0,00 1
-...-...---...-'.Q-.....I-’....--.-‘--......QG’I’-..".-------*--.-.---'.-..--I-f--..--.-.-'.-.--.*.------.*-.--.-.-Q..-..-..Q
FUERALD SHINER | ] 0 0 01 01 0 | 0 0 0 ) 01 0 | 01
{ 0,00 1 0,00 | 0400 0,00 | 0,00 ) 0400 0,00 | 0,00 1 0,00 | 0,00 ! 0,00 | 0600 1
.---...---n------ff-Iﬁucunco.’:-.--.g.--..---t-------.‘-.-.....Q.n.u.---o..-...--Q..--.--.Q..-vn--'#-..----.&--------‘--------Q
pUNOPEAN CaRP ! 3 i 0 0 | 31 31 6 1 4 (| o1 21 2| 4
| 0,00 1 0,00 1 0,00 ) 0,01 I 0,01 0el2 0,01 1 0,00 1 0,00 ) 0,0t 0,01 | Devut |
_-...-a---.o-----0-0---&--0.-.u--Q-Q-----O--0--------0----..--’-l--'--.Q--------t‘.------Q----Co--Q----u---0----..--,-.--.~--6
fLATAZAD CATFISH | 9 1 01 0 i 01 01 0t 01 0 01 o 0t 0
| 0,00 0,00 | 0,00 1 0,00 0,00 | 0400 | 0,00 | 0,00 1 0,00 1 0,00 1 0,00 | 0e0 |
-.-----------..--f-------l0O------uonin‘0--'0--o.---.0---..-~-+----|---0.0...---Q-.--u--.*.-..----0--.-.--.0---.--.-0-.--"-00
FRESHwaTER DRUY | 10 24 | ue | 58 | 9T | 18 ) 18 20 | 53 1| 122 | 59 | 55 i
) 0,03 | 0408 1 Doty i 0,20 | 0,33 | 0427 0,05 | 0,07 1 0,18 | D.42 | 0,20 | 0449 1
.0--.----...--.-IO---o----yn-no---.Q.n-avn-u#-.u--o:.t----.---0.--.---.*------.-v-.---o..¢-o--u'--#---.o---+----.---oﬁﬁ--'--co
ATL7ARD SHAD | 148 4 1314 ) ucar | 205 | 123 ) 25 3 4 27 i 200 1 129 1 5¢0
i 44935 |} Uguh | (dgue | 0,90 | 0,42 OslB ) 0,00 | Ue01 1 0,09 1 0.08 | 0,44 1 2eU1 1
.---.----..--00-00--.-----9.-----.-3-------0'..----.-Q-OOQO.--QOO----.-O.--.--.-Q-.--.--.‘-o.hﬂcntﬁonc---oof---..---0".-.‘-'-0
GILOEN SHIYER | 01 01 vt 0| (VI 0 21 0 0t 01 01 0
' 0,00 | V00 | 0,00 | 0,00 14 0,00 | 0,00 ) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0400 |
.---.--.----.----0-'-'----0--00--0-9---'---—0--------0--.-----Q----Ionn)-c--~-.-Q--.-.-..Q..-.cuu‘fno.----.O--.----OQ-I--'-.O#
nLaCx BULLHEAD { 0! 0 0 1 04 0 i 0 0 | o 0 01 0 0
) 0,00 | 0,00 | 0,00 | 0.00 | 0,00 { 0«00 0,00 | 04,00 4 0400 1 0,00 | 0,00 ) 000
_---.---....,----0.'-u-lon0--'-.--.Q---.---00--------t-o--.aootucuuhnnqg........,..--....Q.Q-UD.--'..-..--.0..--.a--’..--l---‘
ANEEN SUNFISH | 0 (O] 0| 0 i 0 | ] 0 (] 0| 0 I | 01
| 0,00 0,00 | 0,00 1 0,00 1 0,00 | 0,00 0,00 | 0,00 1 0,00 | Ua00 4 0,00 | 0400
_o-a.--.--.u-.-u.o.-.-¢---’--.o----‘-.-.----v.c------t--------q----'--ny.-......+q.--.--.4.c-'-o--+---..--.0---....-,.---..--g
tANGEMJUTH RASS | 1 0t vt 3 2 | 0 4 0 1 1 0| 0 6 i
| 0,00 1 0,00 1 0400 | 0,08 0,01 | 0400 0,00 | 0,00 0,00 | O,u0 0,00 § Gev2 |}
.-c-------.-.----0----G---fﬁ-"--v-t--~"'-'+--ﬂ~----0----..--¢-------~§.-----.-9-..---..‘.-..----’--------0-..-----0----'0--G
LUGEAR SUNFISH I 1 . 0t 2 | 1t {3} it 1| L] [ i | 1
) 0,00 | 0,00 ) 0,01 0,00 1 0,00 | 0400 0 0,00 | 0,00 0,00 1 0,00 | 0,00 | 000 #
.u.-.---.-.....-'0--------t.-'n----0--..----,.------.0.-------0-11-----’.-,..o--t.------.Q--------V;--.----Oo.--...-,-¢-.'---0
Y0TA| 1962 9151 /68 a1s 26} 159 61 70 193 3323 2364 6006

6,69 31,22 16,20 1.4) 0,89 0447 0,21 0,24 Y 11,34 8,06 22,54

(SINTINJED)

TOTAL:

67
0,23

29311
100,00




TABLE 2 (Cont) SPECIEY WEIGHTS (IN PIUNDS) IMPINGED By MONTH AT AND FUR 198}

e TABLE OF SPECIES BY MOWTW

sPLCIES MONTH
TERECOENCY | ! o '

PERCENT PO1JAN  102,FEB 103 MAR 104 APR  1USMAY |06 JUNE 10TLJULY 108.AUG 1098EPT 110L0CT 181 NUV  112L0EC )
_ ...-..o..--.-cgf’O-F’O’QGOQ.-..----0-9-'."'9-.----.-0...----u’-.u-'--n’.......gg........*.-.t---.f---.----0---.---.0-.-.--o-Q
TLUNGNDSE GAR | 2 0| 0| 0 0 0 i 01 o1 o 01 01 01

{ 0,00 | 0,00 0,00 0,00 | 0,00 1 0,00 | 0400 0400 1 0,00 | 0,00 1 0,00 0000
.---..----.---?--0--------0-------.0---'---'0--------0----.---,-,--?---?.--.--.-,.,.-----0.-.-.---*........Q.-......’..------..
mISSISOIPP] I 111 17 ) e | 11 11 11 0 | 01 0 i 01 01 1
’ | 0,04 | 0,06 | 0,0y | 0,00 0,00 1 0400 | 0,00 | VelN 0,00 0,00 1 n,00 | Gs01t )
§EEY§B§IQ§.-...-IO.o--o---fo.--:~.-§--------0----:--.0----:---q----'---0-.--:-.-0----:--.4...-:---0.-..:-..#---.:.--Q--o-:---o
RLACK CRaPPIE ) 0 i 01 i o 1 0 i 01 0 0 0 | 0 0\ 0

t 0,00 1 0,00 ) 0,00 0,00 | 0,00 | 000 0,00 | 0,00 0,00 1 0,00 J 0,00 | 0el0 |
---------.---.-IGQ----.---*-.---.--’-...---'Ounnnununéu------.*-----..-*-I------t--.----.o-w----.'#.-u---'-O--------Q.Q.-"'-Q
MUUNEYE I 9 i 0 (] 01 0\ 0 | | 0 i (| (O v 01

b 0400 1 0,00 1 0400 1 0,00 1 0,00 I 0e00 | 0,00 | 0,00 1 0400 | 0,00 | 0,00 | 0e00
.--..----..-.---'0n.----.-0.-d-.---Q..,'Q---Q-..---.-#---..-.-Q-I-’.--.f.--.Q---Q--.-..-.’---u....i..---n.-O------.-,-t-.---.t
NRANGESPOTTED | o 0 0 0t 0} 01 01 o1 0 0 1 01 0
SUNFISH ! 0,00 | 0,00 ¢ 0,00 | 000 0,00 1 0400 | 0,00 | 0a00 0e00 0,00 I 0,00 | 0e00 1
'---.---..-..--..’..------'...---.-0.--.I-I.’-..--.-.0--...---’-’-..--.'.-.'..I.’--..-.-.0..---.-.Q---.--.-‘--...-..*-...--...
wEU SHINER | V| 0 [V 0o\ [V} 01 0 i 0 v 0 0 0 i

Poo0,00 1 0,00 | 0,00 1 0,00 1 0,00 1 0400 § 0,00 | 0,00 1 0,00 1 0,00 1 0,00 | 0,00 |
..---u-----..-......-.-.-’f..----..0.-.’.-."---.-....------..f-...'-..‘-..-.'.Q’-’-....-0-.---...’------.-0---~.-..'.-------..'
PEVEAR SUNFISH | 0| 01 0 01 0 0 0 ot 0 0 0 | 0

b 0,00 1 0,00 t Dy00 | 0,00 | 0,00 | 0a00 0,00 | Ve00 I 0,06 | 0,00 1§ 0,00 | Vel
.-...------..o---t-ﬂ------f-------.o--------0--------0--.---.-,-.-----.0.---..--9-.-.---.*-q---g-'#---.----b------.-0-~--‘---0
RIVER CANPSUCXER | ‘1 0 | BN 10 1 0 | 1 0 1 0 | v 0 0 BB

Poo0401 1 0,00 1 0402 1 0,08 1 0,00 §  0s00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0s02 1
.-.'b...--.l.--..0-..--...f'q..-n'.‘-.-.-'-'+..I-----§---...--’..--'.-u*..----.10-_-----'00..‘*---,.-.--...0..--..-?'.-.-.-..0
RIVER SHINER ! 01 0\ 0 i o | [V ] 0o (I 0 1 (V' 0 9 S0 01

| 0,00 1 D,00 0,00 | 0,00 | 0,00 | 0.00 | 0400 Ua00 |} 0,00 | 0,00 | 0,00 | 000 4
_--..--.--..--0000.tn..ﬂ-u#-.--.-.-#.-.--.-.f--.----.0-------.0---.--.-0--.-‘f--q..--..-.;-.------,--7----.0---.----0-.--—---0'
qAUGER | 0 n 1 0 0o v o i Lt 0 0 01 0 0

i 0,00 | 0,00 4 0,00 | 0. 00 0,00 t 000 ! 0400 | 0,00 ¢ 0,00 1 0,00 | 0,00 1 0,00
.----..-.-...-.--0.'.----.0-....---Q---....-Q---..---‘-.-----.Q--.----QQQI----.Q0--.----..-O---vw"---.----.-'.~--..’.--."'-'
{HLHTVUSE GAR ! e | o v 0| 0| 0 0 | | 0 0t 01 0t

| 0,01 4 0,00 1 0400 0,00 1 0,00 1 0,00 1 0,00 | 0,00 1 0,00 1 0,00 | n,00 | Oed0 |
........-.-..-..-‘..-..Q..’-..-----’-.-.-..if.....-..fI.-.---.’-..--.--’-.---.-.*-nn---..*q.-.i.--’.--..--.’..----o-#--.-.---’
RLUE CATFIgH | S I O/ I 1 ¢ 3 51 ¢ | 81 1 ey | N 4

| 0,00 1 0,08 | 0,00 0,01 | 0,01 | 0es02 Na01 0,03 0404 | 0,08 ¢ 0,03 | Geut 1
---0..----.---Q-f0..---0.-’.-------f---.--o'ann--u--fp.g-.---’ﬁ?’,---n?1?-...-ff:,’----.*-f’.o---f-,---no-f.---.--.f..------9
vO1ag 1962 9151 766 41s 261 159 b1 70 193 3323 2364 boUb

6469 31,22 16,26 1,41 0,89 Deld? 0,21 0,26 04606 11.34 8,06 22494

LeINTINJED)

1014,

8s
0,29

29311
100,09




TABLE 2 (Cont) SPECIES WEIGHTS (IN POUNDS) IMPINGED BY HONTH AT AND FUR 1981
. JABLE OF SPECIES AY MONTW

107‘55

3e
0,114

13
0,05

101
0,34
1955
oh,72

167
0,57

LY
0,27

ePELIES MONTH
'pRhaui\CY . - . - . . e |
PERCENT 100 JAN 102, FEB 103.HAR  10UaPR 105 _HAY 100 JUNE 107.JULY J0BAUG 109 SEPT 110L3CT 11180V 112.DEC 1
..--...c.-.-.--..’-.--..-.0n--'-.-QQ.IF-'--"-'--.-..§-.-----.’-----.--f-.---.--'I.-.-..-Q..-w---".q.-----.----.;-.Q-.-.-.--Q
sCIPJLALK HERKING | el i 91 0 0 | o 0t 0 {1 L 714 41
! 0,01 1 0,00 0,03 ¢ 0,00 i 0,00 ) 0e00 |} 0400 | 0,00 0,00 1 0,93 1 a,02 ¢ OeU1
_---.cnonco....-IOn.-.--.-’-.---.--¢-----~.-6---..---#n,-.-.--’-,-..--.f------0-0.--.--.-0-.-.-.--f.----w-.¢----.--.Q----'---Q. .
CgMALLMIUTA | 21 10 01 01 v 0 i 0 01 01 0| 6 | 0
BUFFALO i 0,08 0.03 | 0,00 4 0,00 | 0,00 1 0s00 | 0es00 1 0,00 1 0,00 1} 0,00 | 0,02 | 0400 1
.U~'-~~.---0-Q.-.0-f.--coc'n,-----.’--------'-.---.-.f--,.---.f--f-'u--f-.--.'--f-------.0---..-c.f-------.0-.------Q-.--'---¢
T gTrIPED BASS | 12 1 11 1 1 14 14 2 | 3 4 66 | 6 | 31
I 0408 | 0,00 0,00 0,00 | 0,00 1 0+00 0,01 | 0,01 1 0,02 | 0.22 0,02 | Oavi |
.--—----..---.--'9--.-----9--------¢----~--'+-q.--o--¢-.------Qqu-nvauqf--oonnontu------.o.-ﬁ---o'v--c-----Ooo------t"--"OOO
CeHHEADFIN §<AD | 455 | 1Tay 454 | 21 | & | 2 | 0 3 65 | e79e i 2085 | 5929 |
| 1455 1 26,42 1 155 | 0,07 1 n,02 | 0403 | 0400 1 0,01 } 0y22 | 9,92 | 7,11 1 20.¢23 1|
_-o-..----q----fit.nnuuu-.+-.n-.---Q----.--.t--.-----f--.--.--Q'-.-----¢------.-9------..*.-..--.c’----n--.t-.--..--,.--.n..-'
WHITE 3488 i 34 0 6 | 9 1 S | 4 5 5 91 oS | 5 0
| 0,01 1 0,00 |} 0,02 i 0,03 1 0,02 | OeU1 0,02 0.02 1 0,03 | .22 | 0,19 1 0s00
..--.------u---'If.------QQ..--n--.0---"00'0-~u-----+--a----o’----.---f-.----.-y-.--....‘--------f.-------#---.---.*---.no--0
RLUEGILL SUNFISH | 5t -4 9| 6 | 51 171 15 1 ¢ 15 | 1 1
| 0,01 1 0,01 1 0,03 ¢ 0,02 0,02 | 0002 | 0,056 1 0,08 t 0,01 0,05 ! N,0N0 | 0s00 1t
.---.---..-.--.-.0..O...-QQ----.---Q-.------+--.----uf--..---.0----'0--’..-..-.-’..---...+...-n--n’..-.---.t...-..-.y-.-.----o
WHM1TE CRAPPIE I 1 0 71 28 1 12 | 7| 2 3 51 13 ! 1 1
| 0,00 1 0,00 1 0,02 | 0,09 |} 0,04 ¢ 0ev2 | Ne03 0,01 1 0402 4 0,04 | 0,00 0400 1
..-...-..---..---f-’.--...0--..---.‘.....--.f-'-n----+.----..-*.---.-..*n“-.Q-.."---.-.-.-.-'--.-fQI...‘.-‘..-.--I-'-f-..b.“»
C WARMOUTH ] 9 1 (] 01 0 i 01 01 0l 0| v 0 | 0 0 |
i 0,00 I 0,00 1 0,00 0,00 ) 0,00 ) 0e00 000 0,00 | 0,00 0,u0 !} 0,00 ) 000 |
-.-'""-‘.".-..'"'.."-'--...".‘-..-.--.’-.’---".'..-'--.’.'--..-'f'."..-."-'.---".".."-’...""."'.F""’-’...'..’__«h
AYERICAN EgL ! 1) 8 1 01 0 01 0 0 (V] 0 0! 0| 01
1 0,00 | 0,03 | 0,00 1 0,00 1 0,00 | 0600 ) 0,00 0,00 | 0,00 | 0,00 | 0,00 Qo0
..--.-----.-.-..-0..---..-0-.-.--..4---..--.',------.#----.---..---f—--f--a-----q-..-.--.’-.--’---0-.--.--.0---.---.’~---.8-u0_
RRUOK STLVERSTDE | | 01 -0 0 0| 01 0 0 0| ol 0 0
| 0,00 ! 0,00 0,00 | 0,00 ! 0,00 | 0600 1 0,00 0,00 | 0,00 0,00 4 0,00 | 0,00 1
-con.---..-.-..--0..,--.-,!2.---.-.!.’rnuo-ff,'?-.--§0yfnp----QFfjuﬂlnf*..----q-"..’--..‘.”.q-qif-,-----.,-,....-.0-.--01--g
TOTAL BN L TY 9151 Urby 415 261 139 61 70 1938 3323 2364 bbUb

6469 31,22 16,20 1,41 0,89 0647 0e21 0,24 0466 11,54 8,06 22454

T e e ettt Lt e @ e £t s St e = 4 antt shot o s oo damne & ot eotem ot 4 coormie ot omae o s e et e

T 29311

100,00




TABLE 1 SPECIES VUABERS IUPINGED BY MDNTH AT ANU FUR 198}

_ TASLE 0F SPECTES BY nINTH

sPECIES MONTH

-"—-R';lJuE'iCV_" e = JRTR e I L. e e Cme e e e i e . e e el

FPtRcEwT 101LJAN  02,FES 103MAR 104 oaPR 10SMAY  100L,JUNE | 07JULY 10BLAU” 109 SEPT 110007 111.NOV  132.0EC

. .u4-.----....-..-0.------.Q----.-..¢--------*-u---~-.¢-----.--0-'n-'--ht-'------0---.---.&-------l’---.---.#---...--0-'---.--0
CUANNEL CATFISH 17 1 26 ) 1 36 1 2¢ | 51 | €5 1 69 121 1 150 | 4y | 1

| 0,02 000 0,00 | 0,00 N,00 | 0s00 | 0,00 0,00 1 Oe0u 1 0,01 | 0,00 | 0400

-.--.----Q-----OUQ.O-----.fq-.-'-.-Q---.n..”--------0-.-.---.0',--.0--+-.-----—¢w--..--~Q-.------0---..---0u.----t-+----.--~¢
"CNESYVJT LAMPREY | 91 (U] 0| 0| | I | 0 | 0 01 0 | 0 | (O
J 0400 1 0,00 04,00 1 0,00 1 0,00 0600 | 0,00 | D00 1 0,00 0,00 ¢ 0,00 0ev0 |

..-..----.---....*..----.-f.-.lI.-IO-.--.".'---.---."--U.--.f--'---..'..-..-..'...'--..‘-.-'..-.f.--o.-.-’-..----‘0.----.-.’
FHERALD SHIVER | 0 | o v o 9t 11 0 D 0 (/] 0 [V 0 |
| Ne00 1 0,00 1 0400 | 0,00 | 0,00 1 0,00 | 0,00 | 0,00 | 0,00 | 0,00 0,00 | 000 1

_-.-.-----.-.----0--------0------n-o.-------+---.--a-too------g-o.~u--.+.n----.-f-.-n---.+.-------4-o-----~+---.---.0-------.0
FURUREAN CARP | a | 0 0 e | 1t 2 | 1 0 i 01 2 | e | i
| 0,00 | 0a00 | 0,00 | 0,00 # 0,00 1 0600 | 0400 0,00 1§ 04001 0,00 1 0,90 | Ve O |

'.-o.oco-------lot.--mqn--o.--.----¢-u-n----9--.-----0-----.--..---w---#-----.-.Q..----.-o-..-----Q........‘....,..,.p...-...’

TTELATHZAD CaTFISH 1 1 04 0 1 1 o1 0 01 1 o) 0 01 13
] 0,00 + 0,00 1 0,00 1 0,00 | 0,00 | 000 | 0,00 1| 0,00 1 . 0,00 | 0,00 1 n,00 | 0400 |

......-......----0------,-4-.---..-¢--------1--------0-~v-u---¢----'-.¢0.-----.-0..--u--.¢.--.u---f.-u.----0---....-9~--.----§
T UFRESH#ATER DRUM 10y | 107 1 283 | 1320 | 35A0 | 2816 507 184 257 | Sev | eht i eie |
| 0,00 1| 0,00 1 0,048 0405 | N 15 1 0el2 | 0,02 | 0,01 1 0,01 | 0,02 1 0,01 | 0401 )

----.-----o.-luﬁ.O.-----.-9.-.----.’-.----.-f-.0-----0---.n.--’uu---...$-..-.-...-....-..’.‘-.....'-.,._n..‘...-..-.’........‘
T mlLZaRy §Had I 3722 1+ 41629 1 225126 1 §3233 ! 4344 | Us7 ) b2 | SR9 3421 1 1e30l 6821 1 1.%2% |
| 2461 | 1,78 9,23 ¢ 0,54 | 0,18 | 0002 0,00 0,02 Oelu i 0,75 ! 0,28 | Galt3 )

--........-...-'-Q.-.-.--'Q..--.-I.+.-...---'---..---’--qn-.‘-'--.-.---‘..-----.’......-.*......--f--.----."----0--’----..0-0

RALDEY SHINER ) 13 1} i1t 59 1 17 15 | 2 | 0 0 t n oy 0 0
| 0,00 1 0,00 1 0,00 | 0000 | D00 ) V00 ) 0,00 | 0400 I 0,00 1 0,00 | 0,00 1 Osb0 |
-"'-"'-'.--‘.‘-".-""-*"""'-’."-"'b+-"""-’.f-."".-.-."'.‘.‘--q.-If...-----b.-.u----'.--.----0---...--Q..-.‘.--Q
arbalq alULLHEAD | v 01 0 | et L 0\ 0 | 01 (VI | 310 0 0
| 0,00 1 0400 4 0,00 1 0,00 | 0,00 0600 0.00 | 0,00 0,00 1 0 0N 6,00 | 0e00

.---.o----.---o-'i¢I----QO0p.----.-Quuoiihn".-y.----0--.‘--.-QI'-.'.--}.-.---.-'u--o-.--+-u---onﬁt-.-----.0-.--.--nq-...-...‘

GRLEN SUNFISH | 71 oot 6 | 21 2| 0 0 1 2 | 1 2 1 e | 5
| 0,00 I 0,00 | 0,00 0,00 0,00 | 0,00 ) 0,00 0,00 | 0,00 | 0,00 | 0,00 ¢ 0.60 1
'-.-.--n--...----o--------¢-----o--¢----‘--f#01-79---#fy--1---§'g?-"-!?---—---u¢cg.uo-.-Qq-g----'Og-uncnn-0-,------0"--""?

T AMGEMUUTH 3aSS | 14 01 0 a1 1 1 LI 2 1 e | 1 0t 3
| 0,00 0,00 | 0,00 | 0,00 4 0,00 | 000 4 0,00 | 0,00 0,00 | 0400 0,00 | 0s00 1

_---.o-.--...-.--0.-.--u.-0------.-q--.'---'#—.---»c-#.~~----.*-3-----u§.-......'........*.-.-----’........0.......-Q-.-.O.-.‘
LONGEAR QUNFISH 1 0t 20 | 9 | -3 12 I 10 1 8 | 16 1 10 1
| 0,00 | 0,00 | 0400 1 0,00 | 0,00 0ev0 | 0,00 | 0400 4 0,00 0,00 | 0,00 1 0400

---.--a---.-..---0--.-.---0-----.I-0-'u"--'ff,'.-I--f-.------’n.--.---?-cn----..-.-----.0--------0----..--0---.--.-'-.---.-.0
L rDTAL 7 teiver  uds320 257622 16272 8392 3607 905 1902 16119 532500 350285  6951&3
4,18 18,25 10,56 0467 0,34 0415 0,00 0,08 0,606 2i,.82 164,76 dbyu9

- CRINTINUEDY

o)

10Ty

69y
0,02

{102K3
0,62

38R224
15,91

29
0,02

ts
0,02

1217
0,01

244pnss
100,92

|
\




TABLE 1 (Cont) . SPECIES NUMBERS IMPINGED BY mONTW AY AND FQR 1981

_TABLE OF SPECIES RY WMONTH____

<PECIES MINTH
EHEUUENCY o
PERCENT 101LJAN  TO0QFEB 103 MAR 10U APR 105 MaY 100LJUNE 107.JULY 108,406 109.3EPT 110 &ICT L1 NDV 112L0EC |}
--..-------.----tavcohﬂnot-.-----.Q--..---It-nQ.--.-b--n---.nti'.-'--.ﬁ--------q-..-.--.q---..~--v--n.--o.t----.---,-----.--¢
LGN DBE GaR ] 3 01 01 0| 0t 0 0 o1 0 0 1 1 0t
| 0,00 1 0,00 1 0,00 0,00 0,00 | Ve0O0 |} 0400 1 0,00 | 0,00 | 0,00 | N,00 | Q.00 ¢
-.-'..-.--..--.-..---'...’....'--.’-.---.'-'.--..-.-’.-----..’-.-..-'.*.'----I-’--.--.-.’-.-'..--’.'......*......--”---.Q--’
nIoSIS51RPL I 100y | 1601 207 | a6 | 69 | 47 | Bl 2 1 21 49 2 | 98
SILVERSIDE ! 0,00 0,07 0401 1 0,00 1 0,00 |- 0400 0,00 | 0,00 1 0,00 1| 0,00 | 0,00 | 0e00 |
.--.-.-----..--IO-.------0.-------0-.-'---.0--..----0-----'-~t----‘---*-’.-.---y---.---.0.----o--Q.;-.....0........’--..-...0
#LaC« CRaPPLE ) 0 01 U [/ e | 0 0D (U] 0 0 i 0 09
| 0,00 | 0400 1 0,00 | 0,00 | 0,00 | 0400 0,00 1 000 0,00 i 0,00 ! 0,00 | 0sV0 |}
-...---......---0..--.---.-----u..q-n---oowf---.----tu-----.-§----I--u§..--~o--*.-..-.-..-.--...-’------u-‘-------QQ--------Q
wOUNE YE | 01 0! v | 01 01 0 0 0 0o | 4 i 01 0o
| 0,00 | 0,00 1 0,00 1 0,00 1t 0,00 1 0s00 ) 0,00 1 0,00 0,00 0,00 | 0,00 0400 1
..,...........--0.-------0---.c.-.&-.-"--"---..-.-’--.-----Q--..'-..+-.-.----+.’?---.-o-.-----.0-.-----.‘-----..-Q.I-..iiut_m_“
nRANGESPUTTED | S| u i 01 2! 1 0| 0| ot 0o 0| 21
SUNFISH I 0,00 | 0400 1 _0400 1 0,00 1 0,00 F  0e00 | 0,00 1 0,00 1 0,00 1 0,00 1 0,00t 0s00 |
-.-..--.n---.."’----..-.’..---.--0-...--'-*-.-.--..#.--.....'-----'--*..O..--.*..I-..-QQ-.-.'I..Q-.--.---’--ﬂ.--..’..-.--liﬁ
REU gH]ueR | 0 01 01 0o 01 11 01 01 0 0! [V 0 i
| 0,00 ¢ 0,00 1 0,00 | 0.00 I 0,00 | 0.00 | 0,00 1 0,00 | 0,00 | 0,00 | 0,00 | 0400
---.---.-.------0.0------'.------.0--------0.--...;-0--.----.*-v.----~¢-I----.-chnn--..¢-..-u---'.-------#--.-.---9--.-’--.0
ntCEAR SunFISH | [ ] 0 4 | (] (V| 0 0 0 ) 0 i o | 0 | 01
| 0,00 0,00 1 0,00 1| 0400 1 0,00 | 0600 | 0400 1 V00 0,00 1 0,00 | NeNG 0400 1
-.'-.-.-.---.--.0-.....-"..--.-.-Q-...I--.’.IQ-.---f.i-.-o-.’...-..--f..-..-..Q--.---.-0--...--.’...--...’-.--..--’--.----.Q.
wIvEd CAWPSUCKER | 1 0t 4 | 4t (I LI 0 | 0 0 0 4 0 2 i
i 0,00 | 0,00 ¢ 0,00 | 0,00 0,00 ) 0400 | 0,00 0,00 1 0,00 1 0,00 ! 0,00 | 0400 |
---.---.-.-.-.--0.0---.c.t------n-*.------'v.------»f.n--'---§--------f..----..&---.----#-------'QGHG-Q-l-§-.-----o9--.-.-.-0
w1VER SHIVER | it 01 (VI 0! 2| 1 1 Nt 0t 0\ 01 0
! 0,00 | 0,00 0,00 ¥ 0,00 | 0,00 1§ 0400 | 0400 | V.00 0,00 | 0,00 1 0,00 | Q00
.---.--.-.--.-.--0------..o-.----..0.-.---..0------..0----..--91----.--0.-------0----.--.*.-------0.------.‘--------y----'---b
SAUGER | ("} n 1 01 01 0 1 11 [V | Q1 0| 0 [V
| Ng00 1 " 0,00 1 0400 | 0,00 | 0,00 1§ 0e00 | 0.00 ¢ 0,00 ; 0,00 | 0,00 | 0,00 | 0400
----.----.--.---0-----.--'-.--.--.0-----.--Q........¢...-....,---.----Q-----.--Q--------Q--.----.'_.t----.0--.....-.-0------‘
URTNUSE GAR | 1 0t 01 0| 0 4 0| 0 0 0| 0! 0 0 i
| 0,00 | 0,00 1 Belu | 0,00 ) 0,00 | 0s00 0400 1 0,00 ) 0,00 1 0,00 0,00 | 0elO
-.----.-----.--.0-.‘-...C'.....---Q-.--..-.'.--.-..-0.-----.-0.‘..‘..-0-.--.&--f..-....-Q----.-.I’--.-..u....--.---QI-.--...Q
AbkUE CaTrlsH ! er | es 1 15 | 3o 4 15 an | us 126 | 263 | 505 | 178 | 47 |
| 0,00 § 0,00 0,00 | 0,00 | 0,00 0e00 | 0,00 | 0,01 ¢ 0,01 1 0,02 | 0,01 1 0400 |

""-"""'."'!'."."-’"."."‘""".""'""'*""".‘,.."-.'-}fff"'"f".-""*‘.".".f.""."’-.-"'-."'."""
TITAL 101967 4us320 257022 16272 8392 3607 508 1902 16119 532500 360265 695143
4,18 18,235  10,5¢ 0407 0,34 ~ 0e15 004 Ve08 0,66 21,82 14,76 28449

(EINTINVEDY

TOTAL
o
0,00

1383
0,05

2640055
100,00




——.

TABLE 1 (Cont) . SPECIES VUMBERS IMPINGED 8Y MONTH AT ANO FOR 1964

~TADLE OF SPECIES BY MONTH

gPLCIES MONTH

FREQGENCY T ) ' ) ' o ‘

PERCENT TO1LJAN  102.FES 103 MaR  104LaPR  10S_MAY  100LJUNE 107 JuLy 108.8UG  109.SEPT 140.0CT  131.MDY  112.0EC | TOTA,
_--..o---...-.--OO-------.Q..--o---Q.--.-.-CO-------.QU-.--..-f.OQ-UUOQQ-f--.-.-'...---n-‘-.,---.‘f---.....'---...-.t-----.--0_”_
GRLPJIACK HERRING | 50 1 33 16 | 1 O 01 0t 01 e | 17 1 83 214

} 0400 0,00 | 0,00 0,00 | 0,00} 0e00 0,00 ) 0,00 i 0,00 | 0,00 | 0,00 | Oev0 0,01
----------..--.--0-ﬂ----.-b-.---...Q...OO-OCQ--ns-o-.O-----.-.’---»----0.-----.o¢-.’ono--¢.-.-----f.--.---.‘--.----.Q-----o--¢

§YALLWJUTH | 1o 3 0! 0 i 0 0 0o 01 LI [ 2 | n 1 5
BUFFALO ! 0,00 | 0,00 9 0,00 1 0,00 | 0,N0 | 0400 1} 0,00 1 0,00 0,00 0,00 | 0,00 0e00 0,02
.----—--.--.-----&----....Q-...--.-0-.---.--+.-.---'-0-.--.-o-f-.--.o--f..o---.-f..‘...-.‘....-..uf-......-t........’--------f }
qTRIPEU 1ASS | 435 | 45 3e | 16 | 5 i 9 1 11 4 b C] 140 | 5 i 9 12}

0,02 04,00 1§ 0,00 | 0,00 | 0,00 | 0eu0 | 0,00 | 0,00 1 0,00 | TR 0,00 | Osu0 1 0,03
_-.-..--..-.-----#---o---00------.-,-n---onvﬁ.u.-----0----...-9--~-----¢.....-.-,....-o..¢..--.--¢§-.----~-0---.-—--Q---.----¢
TRREADFIN §H4AD I 36504 ) 401778 31750 ¢ 1379 | 192 | 76 | 43 | 778 19 11932 | 512234 | 352414 | 6R4USY 120332117
! 1.5 1 1o,47 14301 beub 0,01 | 0el0 | 0,00 | 0,03 1 0449 1 20,99 ) gu,u5 | 28,03 1 53,38
.---u—-o.-.--o--GO-l-----n'-..--nq-o-------vv-gc-----4u-----..'-'--'---*.--.--.-1-.---.-.‘.---o---f---.----#-n-.----*-'n-‘-n-0
wH1TE d4a38 ! 24 | 1 1d i 15 ) 11 ez | 27 | 17 1 52 1 321 } 370 1 843
| 0,00 1 0,00 0,00 0,00 | 0,00 | 0,00 | 0,00 1§ 0,00 1 0,00 | 0,01 ! 0,92 | 0400 1 0,04
.---..--.-..-.---0.--.-.--9-----.-.¢----u---9--......¢---.....0------,-f.--.o-q-f..--...-Q.-o-o-.-ﬁ-.......’........Q-..---... ]
nLOEGTLL SUNFISH I 25 i 35 ) T4 80 i 38 ) 4s 116 1 105 ¢ 31 137 | 20 ) 339 71%
| 0,00 | 0,00 | 0,00 1 0,00 n,00 | Oev0 | 0,00 ) 0,00 0,00 ) 0,01 0,00 | 0,00 1 0,0$
_--.------..--.-.0--.-----0-.-u.-n.Q------.-0------u-ﬁu-.--.--guI---O--§..-.-n--’...--.-.‘-.-'.--'0--.----.0-------~¢-'------Q
wAlTE (RaPPIE ! 71 S 1 1351 741 55 | “ | 18 1 13 te | 43 o | 5 1 299
| 0,00 1 Ue00 I 0,00 4 U400 | 0,00 1 0e00 ) 0,00 0,00 0,00 i 0,00 ) 0,00 0400 # 0,01
_-v-.-.-n----.---0..------'0-..--.-0-.-'-0-'1--------0.-----.-0-1.-'---’-------.y..--.--.’.------.'--..nnoni---obbﬂ-t""‘!"‘
wAK%“QUTH } 0| 0 e | 1t i 0 11 1 01 (/) 0 0 0| 13
| 0,00 ) 0,00 0,00 ¥ 0,00 0,00 | 0400 0,00 1 0,00 0,00 | Ve00 |} 0,00 | 0,00 0,02
_.--.-----.-.----0----q-.-fn.-----.Q.-.----‘Qu-----.-Q--u--u--QI--~'-Q-¢.-.-u---’..--.-..*-.--.---+..-----.0-------n¢-.--'.--0
AMERICAN EgY ! ! 3 U 0| 0 0 1 01 0t 0 01 <0 0 4
| 0,00 1 Dy00 0,00 1 0,00 | 0,00 | 0,00 0,00 0,00 1 0,00 1 0,00 | 0,00 ¢ 0sv0 | 0.02
------------.-...0-!----..'-....---Q--.--.n-’-,.---..‘--------Q-I-..--.f-.----n-’q..-.--.‘.....--.0-.-.----’..-.....Q--.-.-..’ .
RHUIK STLVERSIDE | 7 i 51 (VI } ot 0| 0 01 01 0 0| 0 01 12
) 0,00 4 0,00 0,00 | 0,00 | 0,00 | 0s00 | 0,00 0.00 0,00 1 0,00 0,00 | Uev0 0,09
"."""f’"'f"*""""f""""*"""*’t'f"""f'"""’f’f"".,!-'F""'f""""f""""""""""'.""f""""*
yurag 101967 44s320 257622 le272 8392 3697 | 904 1907 16119 $32500 360245 6951u3} 24up03s

4,13 16,28 10,506 0eb7 0,34 0415 | 0,04 0.G8 0,00 21,82 14,76 28449 100,00




TABLE 2 SPECIES wEIGHTS (IN POUNDS) IMPINGED BY MONTH AT AND FUKW 148}

_TABLE DF SPECIES BY MONTH

SPECIES MINTH !
SREG F ey - ..‘ .. B C e e . .. e
PERL LT TO1LJAN  102.FEN  103MAR  10ULAPR 105 MAY )06, JUNE 107JULY 10B_AUG 109_SEPT 110507 1LIONQY  11QLDEC 1 TnTay,
---.---‘--..--...'......-.*--‘.--..Qni.---..’..-..-IQ'-.M.---.*--.-..-q.-'-'-...f..--.---’..-..I-I'..--.---*-----.--*..---‘-.fv
CHANNEL CATFISH 2 | 13 1t 31 2| 4 5 7 11 15 4 1 1 67
) | 0,01 ¢ 0,05 1 0,00 | 0,01 0,01 0e01 | 0,02 | 0,02 1 0404 0,08 0,01 0600 1 0,28
--.-..----.-..---’.--..-..'....---.‘.-..--Q.*-.-'...-’..-'...-*-.‘-.-..'-..-..-.'.-...-..‘....--..*-......-’..-.....’.....-.-. .
CHESTNUT LAMPREY | o | o 0 | 0 01 0 3 0 | ¢ | 0 0 0t ?
Poo0,00 1 0,00 1 0,00 1 0,00 | 0,00 | 0400 | 0,00 I 0,00 1 0,00 | 0600 1 0,00 F 0400 1 0,00
---....--..-.--.-0-.-oo---t--.---..‘--.ln-..f--u----.0n------.¢--.--.--q--u--.--Q..----..Q....o--iv-------.0----.--~¢.--..---¢
FUERALD SHINER | 01 L} 0 0 01 0 0 6 0 0 | 0| 0 J
) 0,00 | V.00 | 0,00 0,00 0,00 | 0e00 ) 0,00 | 0,00 | 0,00 1 U.00 0,00 | 0eV0 1t 0,02
.---------.---.--0-----v--t.o--.u--q-o-O---UQ----.--.t----..--Q(c--!---'-l-----o’-.--.--~¢.------'0-.-----.0--------‘--------0vw
FURIJPEAN faRP | 24 o (V] 31 3 b | 4 1 ¢ 01 e | 2 | 4 2>
| 0,00 1 0,00 ) 0,00 1 0,01 0,01 4 002 1 0,08 | 0,00 0400 1 0,01 | 0,01 | Devl | 0,03
_--o.-------.-.--&--------f.,----.-0----.---#....---.*f.--....’fﬁ.g'nuof-------.@..---...4.---.---tuun----.o--..---oo--..cnun5
FLATREAD CATFISH | 34 01 0 | 01 01 0 0 i 01 S0 o 0 i 0 i 3
| 0,00 1| 0,00 ) 0,00 1 0,00 1 0,00 | 0400 | 0,00 | 0400 0,00 D00 4 0,00 | Owt0 0,00
..-'.---.------7'0-----...".------Q---JO--'Q-'..----f-----.-.f.y--'---‘.o.-.---Q-.-..---#-..-----q.-...--.0--..----Q-On--~—-¢ B
PRESANATER DRU4 | 10 24 | 42 | 58 7 | 78 |} 13 | 20 | 53 ) 122 | Sv | 55 ) 833
I 0003 1 0408 1 Oylu 1 0,20 1 0,33 | 0427 | 0,06 | 0407 1. 0418 1 0,02 1 0,20 | 0ed9 1 2,17
----....--.--.--'0n--.n--.Q-.--..-.Q-u.....'#----.--.o---.....Q.-?,-.-Qf-t------'-...-...‘.-.-...-,....---.9--.-----9--------4 .
RIZ7ARY 8HAD ! 1480 1314 ) 4227 | 205 | 123 25 $ 1 ¢ 1 27 | 200 4 129 | 590 | B3S5T7
| 4,95 | BB | fd,42 0,90 | 0,42 | 0,08 | 0,01 | Ue01 1 0,09 0,68 | 0,44 | 2s01 t 2R 5%
---......---..-.‘i..-.I---fQ-DI--—.6----.U-.Q--------f--n.---00'-.--.--Q..-.c-..#.-.--n.-Q-.---‘..+'--..~.-9.---n---'..-.'-.“*
GULDEN SHINER ! 0 0 I 0t 0 04 0 0! 0| 0 0 01 0t 1
10400 1 0,00 1 0,00 1 0,00 1 0,00 1 0400 ) 0,00 | 0,00 1 0400 1 0,00 | 0,00 F 04,00 | 0,0
.---.-----.----'.0-I----0-0-.Q-.--.9--------0-o..n.-.+.--..-.-4--.-I---f.--.----0--------0----..--0--.-o-o.‘---...--.-.------‘ - )
pLACK HULLWEAD ! 01 0t 0 U 0 (I 0 0 0 0! Q9 | d
t 0,00 1 0,00 | 0,00 ¢ 0,00 0,00 ¢ 0400 0,00 ¢ 0,00 1 0,00 1 0.00 | 0,00 Ue0O } 0,09
..--......-.---l.'.I.....I’u.."--.’n---U--."-.-....§-.----.-’.---“-w’...-..--Q.-.-u--.*---.‘..'ﬁ..l-.-..#--Q---..*--.-.-..' . .
GYNEEN SUKFISH ] 0 0 01 01 0 ) 0 0| 0 01 01 0o 01 1
| 000 | 0,00 ¢ 0400 | 0.00 | 0,00 0400 ) 0,00 | 0,00 0400 1§ Va00 I 0,00 1 0sv0 | 0,00
-'--..-..-.--....O-.I...-.’i-’..---’-.....-.'.,----..'.-------’.--'.--.‘.......-’..-...-.J--.-..--’---..-.-’---.--."'.....-'0
1LANGEYOUTH RBASS | (I 0 v I 2 | 09 0 11 1t 0 i 0 6 15
i 0,00 | 0,00 0,00 0,01 | 0,08 0e00 1§ 0,00 g,v0 | 0,00 1 0,00 | 0,00 | 0ev2 1 0,03
_---.----....--.'0.-----.-’.-.--.--Q-.--!---9-n-.----#.---.---Q.-------’.-....-o’-.-n-...Q-o---n-’t----.-..&---o.---’--o.c-.-b
LUNGEAR SUNFISH | T 01 21 1 1 1 1 t (O 1 0 ot 3
| 0,00 | 0,00 0,01 1 0,00 0,00 | 0400 1 0,00 | 0,00 | 0,00 1 0,00 ! 0,00 Oguv0 I 0,03
..--..--.......-'f.-...n-.!...-o---‘g--..-n-}--.-----f,--n---.y--p-----f.--.i.-.#-.-—--..*.--I-o.-f---.n---Oo.--...-'oouot-OOO
1374 1962 9151 Uibe u1s 261 159 61 70 193 3323 236u 60086 29311

6469 31,22 16,20 1,41 0,89 0eu7 0,21 0,24 0ubs 11,34 B.06 22,54 100,00

(CINTINVED)




TABLE 2 (Cont) SPECIES WEIGHTS (IN POUNDS) IHPINGED By MONTH AT ang FUR 198}

— i TABLE OF SPECIES BY MONTW _

sPECIES MONTH
ERECUESCY ) ]

PERCENT 101 JAN  102,FEY  103.MAR |04 aPR FUS_MAY  [06LJUNE 107 JULY 108405 109 8EPT 110061 111NV 112.0EC 1
.------------'..'0-------.0.----.--0-.-v--o'#n----.n.#'--noouuon.------f..----.u’-.------o.--'----f..-----.#------.-0-.-‘.-.-0
LINGNISE GaR | 9 0 01 0 0 . 0 S0 0 vt 04 0 01

1 0,00 | 0,00 | 0,00 | 0,00 | 0,00 1 000 | 0,00 | 04,00 0,00 | 0.00 | 0,00 | 0s00
_.---.---..-.--..IQ.--a;-.-'.q...-.-‘."..-..*-..--.--f.-..---..'.,-.-..f----..'Q¢--.-...-Q.--"-..'--...‘Quﬁ..--Q-.-’.l.-----f
uISSISSIPRP] 1 11 17 e | (I 1 11 0 i 01 0! (V] 0 1 IS
. i 0e0¢ 1 0,06 1 0,01 1 0,00 | 0,00 | 0400 | 0,00 V.00 1 0,00 1| 0,00 | 0,00 | 0601 1}
"§;EY§B§EP§....(--§.,--:-..0,.,-:-..¢-----n-.#--g.:---¢----:---0-,------’.n-.:-.-0----:--.¢...-:--.9.---:-..#o---:---#-.--:~--0
ALACK CRaPPIE | 0 01 T 0! 0| 0 0 | o 0 0! 0 i o
| 0,00 | 0,00 1} 0,00 | 0,00 | 0,00 0400 | 0400 | 0,00 1 0,00 4 V00 N,N0 | De00 |
.---.------.--.--t--.--u-.t-----.-.4-..'---"--n-----#--c----.&-----O--Q.-------+------.-fun.-----0.-----v-#-o---.--q--a--p--g‘
MOUNEYE 1 94 0.1 04 01 0 0 ) 2t 0or 0 1 ¢ 01
] 0,00 | 0,00 1 0,00 0,00 ! 0,00 | 0400 ) 0,00 | 0,00 I 0,00 | 0,00 1 0,00 ) 0s00
_ooo-----u---.--.0--------0.---...-¢-----~--+----.o.-0--.-...-‘--------'.-------f..----..+L-------Q------..t--------Q----'-foo
N4ANGESPOTTED ! 01 0 v 0! 04 0 o ot 0 01 0 01

SUNFISH [ 0400 1§ 0,00 0,00 1 Qu.u0 0,00 1 0,00 | 0,00 | 0,00 1 0,00 0,00 | 0,00 | 0400 1
----.--o--------io--------'-.--.-..Q-------.0------..0----.---Q-...---.f..----.c’q-.n.-n-t-..-----f-------.0----..--9---.----0
wEL SHINER | 0 | 0 01 01 0t 0| | (V] 01 [V | 0 0 1

| 0,00 | 0,00 ) 0,00 1 0,00 1 0,00 | 0s00 | 0,00 | 0,00 1 0,00 | 0,00 | 0,00 1 0.00 1
_--o.o----..-----’----..-no.---o--.oo---~---0-.I-----0---.--.-f-.—.---.#.---.---0-.7-.---&—-00---.0--------0----.---0"--"'-0
REDEAR SUNFI8™ t 01 01 [/ 0! 0 | o) 01 0 v 0 0 01

I 0400 1 0,00 1 0400 1 0,00 b 0,00k 04U0 1 0,00 1 0,00 8  DyNG | 0,00 | 0,00 1 0,00 |
.---.---..-....-00..-....-’-.-I.u.-Q-u-.....f—..-..--Q.------".‘--....0.---.l-QQ-.--...-Q-.----.-0--,---..0--------Q---.-.--Q
RIVER CARPSUCKER | ("] 0 | ] 10 | 0| 11 0 Il 0| 0 i 0 i ("I 5

| 0,01 I 0,00 | 0,02 1 04,04 | 0,00 | 0600 | Ne0 | 0,00 | 0400 | 0400 1 0,00 | Pel2 |
.------------.o"#-.'-----9-.-----.0-'-"."§------.-0--------Q.----.--O..---..-’.---.--.Q-.-OQ--lf.--c----0--------,.-.-.-.-Q
RIVER SYINER t 21 0 | 0 | 0 | 01 0t 0| 0t 0! S0 0 |

[ Ne00 0,00 1 0,00 | 0,00 | 0,00 | 0600 | N,00 | 0,00 0,00 | 0,00 | 0,00 0s00
-.--.--~--.-----.0.~--.-.-¢-------.'-'-C----f-------.#-.----u-0¢'--'0-10"-~'---0!--U-..-Q--""'"""“"’“""f"'f"’."‘_",N
qALUGER | 0t 0\ 0 0 4 v 1 1 0t 0 0 i 0 i 0

b 0400 4+ 0,00 1 0,00 I 0,00 I 0,00 | 0400 1 0,00 | 0,00 § 0,00 1 0,00 ) 0,00 |  0s00 |
.---.----..--.---0-.--o--q’---.---.¢.u.-c---y..---...&-.-....-’nu’-----Q----no-¢v..----.-‘-’..---ut..---n--to.-u.---’-----~--Q
qHURTINUSE (AR ! e 0 0 i 01 0 0t 0 i 0 1 01 0 | 01 0 i

{ 0,01 1 0,00 1 0,00 + 0,00 | 0,00 | 0400 14 0,00 | Va0 | 0400 1 0,00 1 0,00 | 0400 1
-'-I-.-.--.-Q.---’.'----.-f....'--.*.-------0..h.----+.-..----*-----.-.0-.------’--.-w..-*-'----..’-..-Q---‘-'--._.-Q-I---.--Q
RLUE CaTFIgH ! $ 14 1 | 300 51 "I A 1| ey | 81 4

| 0,00 | 0,05 1 0,00 ¢ 0,01 0,01 | 0e02 | 0,01 ) 0,03 0404 1 0,08 1 0,03 1 0o
.I-...-.,,,F.-ﬁ’,’q’---.,,f-Pr.---.f..."",j.’g,.ﬂ.,’!..‘-.b.*f’,-.-.{’,2?.'..’?.{...---}-,-...-.”--‘D---‘-’.0--..*?.?-....0
yOTAL 1962 9151 47be a1 261 139 61 70 193 3323 2364 6600

byb3 31,22 16,26 1414 0,R9 0e47 0,21 0,24 Oybo 11,34 8,06 22454

LCBINTINVED)

T0Ta,;

85
0,29

T 29311
100,09




TABLE 2 (Cont) SPECIEY WEJGHTS (In POUNDS) IMPINGED BY MONTH AT ANO FUR 1981

QPECIES MONTH

b oot e

.. .TABLE OF SPECIES AY WONTH

CFREQUINCY | ' ‘ - ' l
PERCENT 101.JAN 102, FES 103 MAR 104 aPR  105.MAY (06 JUNE 107.JULY 108AUG JOOLBEPT 110.L0CT 131NGV 112.DEC |
_---.---.-.------0-.---.--tq.--.--.‘.---.---,-.-----.0-.-...--,-o-.----¢-0-~-.--7-------.Qovcbtttif-----on.o--.---.-4---.----0
G<IPULLK MERKING | e | 1 9 I (V] 0 0 0 [V 1 8 i 71 4 |
1 0,01 0,00 1 0,03 | 0,00 0,00 | 0,00 ¢ 04,00 | Ve00 0,00 1 0403 | 0,02 | Osl 1t
_c-.-—s-..---..."-.---n--f--.I-.-.Q.,.---.0'---..-.-0---.-o--*---..--.f------.-9.u---n--#-.-.l---'-..-.u.-#...-.---q-...----f
§MALLMIUTH ] 2 1 {0 | 0| o1 0 | 0 0 | 0 01 0 | b | 01
BUFFALO I 0,01 | 0603 1 0,00 1 0,00 1 0,00 { G090 F 0,00 | 0400 + 0,00 | 0,00 ) 0,02 1 0,00 |
.------.--...-.’.'O-..-.-.'--.-....‘-.-...-.'.-.----.’.-.----.’-.---.--f-...--.-’..---.--‘-..--.--’--.'-...’-...---.'.------..
CgTHIPEY BASS i 12 1 1 {11 $ t 2 | 3 ¢ ) oh 1 b | 31
| 0,03 | 0,00 | 0,00 14 0,00 | 0,00 1 Q.00 | 0401 | Da01 1 0,02 | 0,22 | 0,02 | Cevi
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FIGURE 1.

PERCENT OF THREADFIN SHAD IN RESERVOIR

AS CALCULATED FROM ROTENONE DATA FOR DARDANELLE RESERVOIR
FOR 1973 THROUGH 1981
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FIGURE 2.

v PREDATOR TO NON-PREDATOR RATIO BY WEIGH

AS CALCULATED FROM ROTENONE DATA FCR DARDANELLE RESERVOIR
FOR 1973 THROUGH 1981
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FIGURE 3.

PERCENT GIZZARD SHAD COMPARED TO PERCENT THREADFIN SHAI
IN DAEDANELLE RESERVOIR
FOR 1973 THROUGH 1981
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A SUMMARY OF FISH IMPINGEMENT MONITORING
ARKANSAS SECLEAR ONE
FROM
JANUARY 1 - DECEMBER 31, 1982
Arkansas Nuclear One, Unit 1, draws water from the I1linois Bayou arm of
Dardanelle Reservoir for once-through cooling water. The water is with-
drawn from the reservoir by means of a 4400-foot-long canal. Four pumps
supply the circulating water system needs for the unit, with a trash rack
and eight traveling screens in front of the pumps to prevent trash and
fish above fingerling size from passing through the station. The fish
collected or impinged on the traveling screens are the subject of this re-

port. The environmental impact of impingement on the Dardanelle Reservoir

fishery is of concern to AP&L and regulating agencies.

Sampling Methods

Impingement samples are taken twice a week for a 24-hour period every week
ANO Unit 1 is operating. Fish are sorted from the trash and separated in-
to species, counted, weighed and measured. Subsamples are taken when the

quantity of fish is too large to reasonably process.

A monthly impingement report is submitted td the Nuclear Regulatory
Commission. The report includes sample dates, time period of sample, wa-
ter temperature (F°) in the area of the intake structure, number of screens
washed, number of pumps in operation, and calculated fish total count and
weight (1bs.). Each species is then Tisted with a total weight énd count,

maximum and modal length (mm), modal weight, and weight of trash, if any.



Data and Discussion

There were 101 samples taken in the twelve-month period January 1 through
December 31, 1982. Sampling was interrupted for a week in April when ANO
Unit 1 was not operating. This gives 358 Reactor Power days for the year
and a saﬁp]ing frequency factor of 3.54 to extrapolate total number and

weight of fish impinged for the year.

The estimated number of fish impinged was 4.4 million with a weight of
169,000 pounds. Of the fish impinged, there were 32 species representing

11 families.

In an attempt to quantify the impact of impingement on the reservoir's

fish population, rotenone data was used. This data was supplied by the
Arkansas Game and Fish Commission and Arkansas Tech University. Two areas
were sampled, the discharge embayment of ANO and a sample station eight
miles upstream away from possible plant impact. Fish numbers and weights
in 1982 were estimated to be 207.4 million and 21 million, respectively.
Impingement removed from the reservoir 2.1% of the number of fish and 0.79%

of the weight of fish.

Tables 1 and 2 list the number; weight and percentage of each species of
fish impinged by month, and a total for the year. Highest impingement
occurs during late fall, winter and early spring, October through March.

The most impinged species of fish were Dorosoma cepedianum (Gizzard Shad)

and Dorosoma petenense (Threadfin Shad) representing the C]ugeidée (Herring)

Family at 96.9% of the total number and 94.7% of the total weight (Tables 3

and 4). Aplodinotus grunniens (Freshwater Drum) representing the Sciaenidae




(Drum) Family contributed 1.6% of the total number and 2.5% of the total
weight; all otner species contributed less than 1.0% of the total number

or total weight impinged.

Gizzard and Threadfin Shad are very susceptible to thermal stress or cold
shock. Water temperatures from October through March ranged from 75°F to
34°F. Any sudden temperature drops or prolonged temperatures below 60°F

severely impacts these species.

Estimating the percentage number and weight of the total reservoir and

impingement species densities gives the following results:

Gizzard Shad (Reservoir) 21.5% number 23.4% weight
(Impingement) 44 .8% 77.4%

Threadfin Shad (Reservoir) 3.5% number 0.3% weight
(Impingement) 52.2% 17.3%

It can readily be observed that impingement appears to significantly im-
pact a relatively small, select portion of the reservoir's fish population.

Historically, the shad have successfully recovered from such high losses.

Five of the more notable species of fish impinged, whether by reason of
numerical importance or commercial/sport fishery importance, are Gizzard

and Threadfin Shad, Freshwater Drum, Roccus chrysops and Roccus saxatilis

(White and Stripad Bass, respectively). The proportion of the total num-
ber of impinged fish for Threadfin Shad was 52.2% with an average length
of 77 mm, ranging in size (total length) from less than 30 mm to 175 mm;

Gizzard Shad was 44.8% with an average length of 124 mm, ranging in size



from less than 30 mm to 353 mm; Freshwater Drum was 1.6% with an average
length of 106 mm, ranging in size from less than 30 mm to 410 mm; White
Bass was 0.13% with an average length of 176 mm, ranging in size from less
than 30 mm to 450 mm; and Striped Bass was 0.04% with an average length

of 276 mm, ranging in size from less than 30 mm to 574 mm.

Using historical impingement data, 1974 through 1982, the estimated aver-
age yearly weight of fish was 132,600 pounds. The minimum yearly fish
weight was 14,116 pounds in 1978, and the maximum yearly fish weight was
271,000 in 1979. The weight of trash contributes an additional 16,000

pounds a year.

However, the number of fish impinged in any one year varies considerably
and cannot be reliably predicted. Factors other than the operation of
ANO Unit 1 that influence impingement include such parameters as tempera-

ture, turbidity, spawning success and the general condition of the fish.

Over the nine-year period, 56 species of fish have been collected; how-
ever, in any one year, there are less than 40 species. Some species of

fish, such as Scaphirhynchus platorynchus (Shovelnose Sturgeon) and Esox

vermiculatus (Grass Pickerel) are very rarely seen in impingement samples

(Table 5).

The mean weight (1bs.) of each species of fish impinged in any one year

(Table 5) and the mean weight over the nine-year period (Table 6) for each
species indicates variability with some species exhibiting more variation
than others. Using a nonparametric Runs Up and Down Distribution test to

determine randomness, the mean weights, for the most part, appear to be



randomly distributed over time (P>.05). Figures 1 through 56 plot the
mean weight of each species of fish impinged over the nine-year period of

plant operation. One species, Alosa chrysochloris (Skipjack Herring)

Figure 34, is the only species which exhibits a tendency toward nonrandom
mixing (P=.044). Three species exhibit a tendency toward nonrandom clus-
tering (P=.025). They are Gizzard Shad (Figure 9), Striped Bass (Figure 37)

and Lepomis cyanellus (Green Sunfish) Figure 14. It should be noted that

all three are similar in direction of variation and period of time. By
all appearances, some unknown factor(s) brought about an adverse impact
on weight, however slight, on several species of fish from 1978 through
1979. In addition to Gizzard Shad, Striped Bass and Green Sunfish, other
species indicating a downward mean weight during .this period of time were

Ictalurus punctatus (Channel Catfish) Figure 3, Ictalurus furcatus (Blue

Catfish) Figure 32, Pylodictis olivaris (Flathead Catfish) Figure 7,

Ictiobus bubalus (Smallmouth Buffalo) Figure 35, Lepomis macrochirus

(Bluegill Sunfish) Figure 41, and Chaenobryttus coronarius (Warmouth)

Figure 43. Most of the fish were predators.

Conclusions

In reviewing 1982 impingement data and historical data, it does not appear
that the operation of Arkansas'Nuclear One, Unit 1, is having a signifi-

cant impact on the fishery of Dardanelle Reservoir.
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