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EXECUTIVE SUMMARY

This Proposal for Information Collection (PIC) for the Entergy Louisiana, Inc. Waterford 1 & 2
Plant is developed as part of Entergy obligations under the Section 316(b) Phase Il Rule (Rule).
Due to the proportion of the average river flow used by the cooling water intake structure (CWIS),
the Waterford 1 & 2 Plant is subject to only the impingement mortality goals under the rule.

The Waterford 1 & 2 Plant consists of two generating units which employ open cycle cooling. The
units obtain water directly from the non-tidal portion of the Mississippi River. The cooling water
intake structures (CWIS) share a common offshore intake located approximately 250 feet offshore
and 36 feet deep.

The CWIS are equipped with traveling water screens with 1/4” mesh. The four (2 per unit)
traveling water screens (single speed) are equipped with high pressure wash systems on the front
side of the screens. Impinged organisms are returned via a combined sluiceway system which
discharges organisms into a common ditch that flows directly to the Mississippi River. All
organisms are returned away from the influence of the intake pipes and cooling water discharge
zone. Screen wash and rotation is triggered manually and occurs once per hour for approximately
10 to 15 minutes each operation.

Rates of impingement have been evaluated at the Waterford 1 & 2 Plant and at other similar
Entergy plants on the Mississippi River including Willow Glen and Waterford 3 plants (located
near Waterford 1& 2), the Baxter Wilson plant (located further north on the river) and Michoud and
A. B. Paterson plants (located further south on the river in tidal influenced waters). The Waterford
1 & 2 impingement study indicated that the rates of impingement were relatively low. Using the
data sets available, annual impingement was estimated to be as high as 336,500 fish and shellfish
per year for both units combined (see Appendix B). Impingement was represented by several
species, primarily juveniles, including blue catfish, anchovy, threadfin shad, freshwater drum,
striped mullet, skipjack herring, river shrimp, and blue crab. Impingement is relatively low when
compared to other impingement studies. For example, it was estimated that 87 million organisms
representing a total biomass of 1,052,610 pounds were collected annually in the 1970s at five
combined Houston Lighting & Power (HL&P) plants located on Galveston Bay, Texas. The EPA
also estimated staggering annual losses of 359.4 million fish from the Salem Nuclear Generating
Station, which withdraws more water than any other plant in the U.S.

Documented impingement at Entergy’s freshwater plants were dominated by a relatively small
number of species, primarily juveniles, including freshwater drum, gizzard and threadfin shad,
carp, white and black crappie, skipjack herring, and blue catfish, as well as freshwater shrimp and
crayfish. Based on the literature we expect that the current patterns of impingement (i.e., rates
and species) at the Waterford 1 & 2 Plant are likely to be similar to those observed historically.
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Two aspects of the operation and design of the Waterford 1 & 2 Plant cooling water system
suggest that potential rates of impingement mortality are considerably less than the Calculation
Baseline condition. These factors include: (1) the submerged location of the CWIS offshore in the
main river channel; and (2) use of a fish handling and return system at each of the plant's CWIS.
In fact, based on an informal review of the available information, these factors appear to allow the
existing CWIS to meet the relevant performance goals for impingement imposed by the Phase I
Rule.

The plant is currently considered a “peaking facility” with increased operations in the warmer
months. Future plans are to maintain the plant at current levels, which are above a 15% capacity
factor.

In assessing the potential costs of the Phase Il Rule, US EPA estimated that the Waterford 1 & 2
Plant was essentially compliant and that no additional capital or operation/maintenance costs
would need to be expended at the plant. This cost (i.e., $0) serves as the basis of the Cost-cost
test that may be pursued under the Site-Specific Best Technology Available (BTA) assessment
provided for by the Rule.

This PIC provides a focused review of available mitigation technologies and concludes that no
reasonable, cost-effective measure exists to mitigate impingement mortality beyond that provided
by the current configuration. In particular, each technology is found to be of limited feasibility and
effectiveness or of “significantly greater’ cost than the costs estimated by US EPA. Two
measures will be retained for further evaluation as “cost-effective measures” to be potentially
implemented to supplement the Site-specific BTA. These measures are: 1) increased frequency
of screen rotation and wash; and 2) restoration measures.

Entergy proposes to pursue simultaneously the Rule’s Compliance Alternative 2 (existing plant
currently meets the performance standard), based on the current performance of the CWIS and
Compliance Alternative 5 based on the Cost-cost test. Entergy proposes to use existing data
collected at the Waterford 1 & 2 plant and other data from the Mississippi River to support the
Comprehensive Demonstration Study (CDS) including the Impingement Mortality and Entrainment
Characterization Study (IMECS). Entergy, therefore, proposes to collect no additional field data to
support the CDS. We believe that the available data can support the requirements of the CDS.
Notably, the attributes of the CWIS (especially its location in the main river channel) strongly
support that it meets the Rule’s performance goal. As importantly, additional data on the relative
density of fish at the off-shore location of the CWIS will be very expensive and potentially
hazardous to obtain. Finally, we also believe that the parallel application of the Cost-cost test will
lessen the need for further demonstration that the Rule’s performance goal is being achieved.
Importantly, application and outcome of the Cost-cost test will not be affected by the collection of
additional field data including updated rates of impingement. Consideration of both Compliance
Alternatives will allow for a “weight-of-evidence” to support the finding that the CWIS at the
Waterford 1 & 2 Plant meets the BTA requirements of the Phase Il Rule.
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The proposed component elements of the CDS are listed and a tentative schedule for the CDS
completion, consistent with the Louisiana Pollutant Discharge Elimination System (LPDES) permit
renewal are defined within this PIC for the Waterford 1 & 2 Plant.
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1.0 INTRODUCTION

The Entergy Louisiana Inc. (Entergy) Waterford 1 & 2 Plant is located on the right descending
bank of the Mississippi River in Killona, Louisiana approximately 25 miles upstream of New
Orleans. The plant consists of two gas/oil fueled units with a net plant output of 822 MW.
Because the plant uses cooling water from the Mississippi River in excess of 50 million gallons
per day (MGD), the plant is regulated by the recently-finalized Phase Il Rule developed under the
Clean Water Act’'s Section 316(b). By virtue of its design intake flow being less than 5 percent of
the mean annual flow of the Mississippi River, and its presence on a freshwater river, the
Waterford 1 & 2 Plant is only subject to the Rule’s performance goals for impingement mortality.

The goals of this Proposal for Information Collection (PIC) for the Waterford 1 & 2 Plant include
the following:

e Address the requirements of the Code of Federal Regulations (CFR), Title 40, Section
125.95(b)(1); and

o Facilitate the compliance process by explaining Entergy’s proposed approach.
40 CFR Section 125.95(b)(1) describes the PIC requirements as follows:

“You must submit to the Director for review and comment a description of the information
you will use to support your Study. The Proposal for Information must be submitted prior
to the start of information collection activities, but you may initiate such activities prior to
receiving comment from the Director. The proposal must include:

(i) A description of the proposed and/or implemented technologies, operational measures,
and/or restoration measures to be evaluated in the Study;

(i) A list and description of any historical studies characterizing impingement mortality and
entrainment and/or physical and biological conditions in the vicinity of the cooling water
intake structures and their relevance to this proposed Study. If you propose to use
existing data, you must demonstrate the extent to which the data are representative of
current conditions and that the data were collected using appropriate quality
assurance/quality control procedures;

(iii) A summary of any past or ongoing consultations with appropriate Federal, State, and
Tribal fish and wildlife agencies that are relevant to this Study and a copy of written
comments received as a result of such consultations; and

Waterford 1&2 PIC — Al Number 83898 1-1 June 2005



ENSR

INTERNATIONAL

(iv) A sampling plan for any new field studies you propose to conduct in order to ensure
that you have sufficient data to develop a scientifically valid estimate of impingement
mortality and entrainment at your site. The sampling plan must document all methods and
quality assurance/quality control procedures for sampling and data analysis. The
sampling and data analysis methods you propose must be appropriate for a quantitative
survey and include consideration of the methods used in other studies performed in the
source waterbody. The sampling plan must include a description of the study area
(including the area of influence of the cooling water intake structure(s)), and provide a
taxonomic identification of the sampled or evaluated biological assemblages (including all
life stages of fish and shellfish).”

The following tabulation provides the section of the PIC where each of the above mentioned
regulatory requirements are presented.

Regulatory Requirement PIC Section
§ 125.95(b)(1)(i) — Review of Measures and Technologies 3.0
8125.95(b)(1)(ii) — Historical Studies 4.0
§ 125.95(b)(1)(iii) — Agency Consultations 5.0
§ 125.95(b)(1)(iv) — Proposed Sampling Plan 7.0

The Phase Il Rule allows for significant discretion by the Louisiana Department of Environmental
Quality (LDEQ) Director during the implementation process. In fact, the Rule allows for flexibility
in the compliance approach taken at a plant by including several specific criteria associated with
assessing compliance including:

¢ Which species and life stages to base the compliance assessment;

e Whether to base the assessment on numbers of individuals or biomass;

e The specifics of estimating the Calculation Baseline condition;

e The averaging period to use in estimating the Calculation Baseline or assessing
compliance;

e The ability to discount “unavoidable, episodic impingement or entrainment events” in the
assessment of performance;

e The specific design parameters (e.g., slot size) for the cooling water intake structure
(CWIS);

Waterford 1&2 PIC — Al Number 83898 1-2 June 2005
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e The need for, and nature of, peer review for assessment of restoration and/or monetized
benefits;

e The need for additional information collection to support the Comprehensive
Demonstration Study (CDS);

e The nature of the Technology Installation and Operation Plan (TIOP);
e The nature of Approved Technology (i.e., Compliance Alternative 4);

e The definition of “significantly greater” under site-specific Best Technology Available (BTA)
(Compliance Alternative 5); and

e The timing of the component reports of the CDS.

Entergy believes that this level of discretion allows LDEQ to oversee a focused and efficient
compliance program to:

e Assess the current performance of the CWIS and operation/restoration measures;
¢ Review the alternative measures to determine those that are feasible and cost effective;
e |f appropriate, implement cost-effective measures; and

o Develop a CDS within the context of one of the Rule’s Compliance Alternatives.

Entergy has prepared this PIC that both addresses the requirements of the Rule and defines
Entergy’s recommended Phase Il compliance program for the Waterford 1 & 2 Plant.

1.1 Goals, Process, and Timing of the Rule

The U.S. Environmental Protection Agency (EPA) has produced final regulations under Clean
Water Act Section 316(b) that establish performance standards for existing CWIS for electricity
generators using in excess of 50 million gallons per day (MGD). The Phase Il Rule was published
in the Federal Register on July 9, 2004 and became effective on September 7, 2004.

The Phase Il Rule calls for a 60 to 90 percent reduction in entrainment and an 80 to 95 percent
reduction in impingement mortality from the “calculation baseline,” essentially the entrainment and
impingement mortality rates at a similarly sized once-through shoreline CWIS with no
impingement and/or entrainment reduction controls at the same location. These rates of
protection are deemed by EPA to be “commensurate with closed cycle cooling.” There is no
requirement for power plants to adopt closed-cycle cooling. The Rule also provides for site-
specific BTA in the event that site specific costs of compliance are “significantly greater” than
either the costs estimated by EPA for the plant or for the monetized benefits of compliance at the
plant.
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The Rule allows for five different means of demonstrating compliance with the requirements of the
Rule.

Compliance Alternative 1: Flow Reduction. Under Option 1(a) the plant owner can
demonstrate that it uses closed-cycle cooling to show compliance with the Rule.
Alternatively, if the through-screen velocity can be shown to be less than or equal to 0.5 ft/s,
the performance goals relative to impingement mortality will be deemed to be met under
Option 1(b). This latter approach does not address the potential entrainment performance
goals, if applicable.

Compliance Alternative 2: Demonstrate that the current system achieves the relevant
performance goals. Through the execution of a CDS, the plant can show that it is currently
meeting the performance goals through some combination of technologies as well as
operation and restoration measures.

Compliance Alternative 3: Demonstrate that a newly installed and operated system (i.e.,
technology and/or operation/restoration measures) will meet the performance goals. Again,
through development of a CDS, the plant can design and implement a set of controls
estimated to achieve the performance goals.

Compliance Alternative 4: Install and operate an approved technology. As part of the
Rule, EPA designated wedge wire screens in a riverine environment as an approved
technology. Proper installation and operation of this technology will meet the goals of the
Rule. NPDES Permit Directors have the ability to designate other technologies as
“Approved.”

Compliance Alternative 5: Site-Specific BTA. Under this option, the plant can show that
the actual costs of compliance are “significantly greater” than either the costs or benefits
assumed by EPA. Under this option, the plant is still required to pursue “cost-effective
measures.”

These various options are each associated with differing requirements relative to the CDS. Under
Option 1(a), no CDS is required for assessment of impingement mortality, while under some of the
other options, relatively extensive analyses may be required along with submittal of several
documents.

1.2 CDS Schedule

The Waterford 1 & 2 Plant’s current LPDES permit expires on August 1, 2005. In accordance with
LAC 33:1X.2501.D.2, Entergy Louisiana, Inc. requested a waiver of the 180 day time period prior
to permit expiration in a letter from Gus VonBodungen — Entergy to Dr. Chuck Brown — LDEQ
dated January 10, 2005. The extension was granted to Entergy Louisiana Inc. and the permit
renewal application must be submitted anytime prior to July 31, 2005 to administratively continue
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the permit. The CDS was also potentially due at this point but, given the implementation date of
the final rule, this schedule was not realistic. For this reason, Entergy has requested a
compliance schedule in order to execute the PIC. Referenced In the same correspondence
above, Entergy disclosed it would submit the Comprehensive Demonstration Study prior to
January 5, 2008.

1.3 Specific Goals of this PIC

The Waterford 1 & 2 Plant is only affected by the impingement performance goals of the Phase Il
Rule.

Entergy has taken several measures that mitigate impingement mortality at the Waterford 1 & 2
Plant:

e The CWIS are submerged and located offshore away from the shoreline. This submerged
offshore location provides reduced habitat compared to the shoreline of the Mississippi
River and is likely to reduce the rates of impingement relative to a structure located directly
on the edge of the river itself. Entergy believes that there is a strong consensus in the
literature and among fisheries researchers that the population density in the main channel
of the river (with very high velocities) is substantially lower than in areas along the shore
and in backwaters where the velocities are lower. This is borne out in the anecdotal
observations of relatively low rates of impingement; and

e The units employ traveling water screens and a fish return system. The performance of
the traveling screens has not been evaluated for survivability; however, based on available
literature it is anticipated that a significant number of organisms do survive impingement
and return to the ambient water. Impingement data from Waterford 1 & 2 and from other
plants on the Mississippi River, in conjunction with the literature, show dominant finfish to
be: gizzard shad, threadfin shad, freshwater drum, carp, white and black crappie, channel
catfish, and blue catfish. River shrimp were the dominant invertebrate impinged. The
shad species and blue catfish represented over 68% percent of the fish impinged at the
Waterford Plant.

Entergy believes that the combination of the above measures provide at least a 90% reduction in
impingement mortality (Table 3-2). For these reasons, Entergy Louisiana Inc. proposes to pursue
Compliance Alternative 2, in part, and demonstrate to the Director that “existing design and
construction technologies, operational measures, and/or restoration measures meet the
performance standards” in the Rule. Given the consensus regarding relatively low population
densities in the river's main flow, we believe that a defensible and favorable comparison to
Calculation Baseline can be made without the collection of additional field data.
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Entergy believes that no additional technology or operational measure available to reduce
impingement mortality is likely to be feasible and cost-effective at the Waterford 1 & 2 Plant. This
conclusion is based on the analyses presented in the following sections of this document. There
are substantial technical difficulties with many of the potential technologies partially due to the
extreme flows found in the Mississippi River. The distance of the CWIS offshore complicates
installation, operation, and maintenance of many technologies and is also likely to adversely affect
costs. The US EPA has estimated that the costs of compliance at the Waterford 1 & 2 Plant will
be $0/year' suggesting that all but the simplest measures are likely to have significantly greater
costs than those provided in the Rule.

For these reasons, Entergy proposes to pursue simultaneously the Rule’s Compliance Alternative
2 (existing plant currently meets the performance standard) based on the current performance of
the CWIS, and Compliance Alternative 5 (Site-specific BTA) based on the Cost-cost test as a
simultaneous compliance approach. Entergy believes that the existing biological data available
from the plant and its environs are sufficient to support the Cost-cost test and therefore does not
propose collection of additional data. In fact, Entergy believes that the results of the Cost-cost test
will be insensitive to the collection of new biological data.

The goal of this PIC is to provide the information necessary to demonstrate that this proposal
meets the requirements of the Rule.

1.4 Review of Document Organization
The following is a summary of the components of the PIC for the Waterford 1 & 2 Plant:

o Data on the physical configuration and flow of the Mississippi River are presented in
Section 2.

e Discussion of existing and potential additional technologies and measures to mitigate
impingement mortality are presented in Section 3.

e The nature of historical studies and the resulting data are summarized in Section 4. The
potential utility of these data to support the CDS is also discussed in this section.

e Section 5 presents a review of relevant agency consultations.
o Entergy’s proposed compliance approach is summarized in Section 6.

e Section 7 presents the proposed sampling work plan.

! See Appendices A and B of the rule 69 FR 41669-41682.
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The PIC document is also supported by appendices that:

(1) Provides a general review of impingement mortality and entrainment mitigation measures
(Appendix A);

(2) Reviews the general nature of the fisheries of the Mississippi River focusing on the ‘Lower
Mississippi River’, including the plant-specific data (Appendix B);

(3) Presents US EPA's estimated cost of compliance as summarized in the Phase Il Rule
(Appendix C); and
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2.0 SOURCE WATER BODY INFORMATION

This PIC provides LDEQ with information regarding the circumstances that affect operation and
performance of the current Waterford 1 & 2 plant CWIS, the potential additional measures to
reduce impingement mortality and entrainment, and the compliance approach that Entergy
proposes to pursue. All three of these issues can be affected by the source water body flow rate
as well as the physical configuration of the source water. Entergy believes it may be very
productive to consider these issues as part of the PIC, though the rule anticipates their discussion
either as a separate part of the CDS (i.e., the Source Water Body Flow Information — 40 CFR
125.95(b)(2) or the LDEQ application itself (i.e., the Source Water Body Physical Data Report - 40
CFR 122.21(r)(2)). In order to facilitate LDEQ evaluation of this data, Entergy has slightly
expanded the scope of the PIC to include the discussion here.

2.1 Source Water Body Flow Information

The Phase Il Rule requires consideration of Source Water Body Flow Information (40 CFR
125(b)(2)) under two circumstances:

(1) The CWIS is on a river or stream. In this case, documentation is needed to demonstrate
whether the plant withdraws less or greater than 5% of the mean annual river flow. This
information is used to determine whether the entrainment performance goals apply to the
plant.

(2) The CWIS is on a lake or reservoir and a proposed expansion of the CWIS flow might
adversely impact the stratification of the water body. This is not applicable for the
Waterford 1 & 2 plant since it withdraws cooling water from the Mississippi River.

Cooling water for Waterford 1 & 2 is withdrawn from the Mississippi River at a design flow rate of
617.8 MGD, or 956 cfs. The average flow in the Mississippi River in the vicinity of the Waterford 1
& 2 plant (RM 129.7) is estimated to be greater than approximately 500,000 cfs 2. Based on this
information, it is determined that Waterford 1 & 2 withdraws a maximum of approximately 0.19%
of the flow in the Mississippi River; and in actuality this percentage is probably much less because
of the additional unaccounted for stream flow contributions entering the Mississippi River
downstream of the Vicksburg plant and upstream of the Waterford 1 & 2 plant.

2 Flow rates were not available for the Mississippi River in the vicinity of the Waterford 1 & 2 plant so the flow was estimated to be
greater than the average flow rate of approximately 500,000 measured at Vicksburg (RM 435.7), which is located well upstream of the
Waterford 1 & 2 plant and therefore encompassing a smaller watershed area. The flow rate at Vicksburg was calculated using the
average stage of 21 feet for the Mississippi River gage at Vicksburg, calculated from data taken from U.S. Army Corps of Engineers
website www.rivergages.com, and the results of a USACE flow measurement at the Vicksburg plant taken at a stage of 20.7 feet.
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Since Waterford 1 & 2 withdraws much less than 5% of the annual flow of Mississippi River flow,
adverse entrainment impacts are precluded and the plant is not subject to the entrainment
performance goal.

2.2 Source Water Body Physical Data

The Phase Il Rule requires, as part of the LDEQ permit application submission, the following
information to support Phase Il compliance:

i. A narrative description and scaled drawings showing the physical configuration of all
source water bodies used by your plant, including areal dimensions, depths, salinity and
temperature regimes, and other documentation that supports your determination of the
waterbody type where each CWIS is located,;

i. Identification and characterization of the source waterbody’s hydrological and
geomorphological features, as well as methods you used to conduct any physical
studies to determine your intake’s area of influence within the waterbody and the results
of such studies; and

iii.  Locational maps.

The intake structure for the Waterford 1 & 2 plant is located approximately 250 feet from the right
descending bank of the Mississippi River (see Figure 2-1). Cooling water brought into the intake
structure is drawn from the Mississippi River at a plant capacity rate of 617.8 MGD, through a
series of intake pipes.

The width of the Mississippi River at the Waterford 1 & 2 plant is approximately 2,100 feet, the
average stage is approximately 9.9 feet, and the average velocity is approximately 3.65 ft/sec.
Bathymetric information for the Mississippi River at the Waterford 1 & 2 plant (Mississippi River
mile marker 129.9 AHP (A Head of Pass)) was available from the USACE from a hydrographic
survey conducted by the USACE in 1992 indicating an average maximum depth of approximately
122 feet; cross-sections from that survey are available for download on the USACE New Orleans
districts website®. The width was measured from a U.S. Geological Survey topographic map of
the river, the average stage was estimated to be the average stage at the USACE’s gage height
measurement station at Bonnet Carre, located approximately 1.25 miles downstream, and the
average velocity was determined from stage velocity relationships for USACE stations located at
Baton Rouge (Mississippi River mile marker 229.7 AHP) and at New Orleans (Mississippi River
mile marker 102.8 AHP) at the stage of 9.9 feet.

http://www.mvn.usace.army.mil/eng2/edsd/misshyd/misshyd.htm.
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The hydraulic information describing the Mississippi River in the vicinity of the Waterford 1 & 2
Plant was used to determine the area of hydraulic influence of the intake. The zone of hydraulic
influence is being defined here as the area of a hemisphere through which all of the CWIS flow
passes, and that is of sufficient size so that the velocity through the surface is equivalent to the
ambient velocity in the water source. Therefore, in the case of the Waterford 1 & 2 Plant, it is a
hemispherical area that measures 262 square feet.

The Mississippi River is a significant source of freshwater and the depth and water velocities in
the vicinity of the Waterford 1 & 2 Plant tend to minimize the effects of the CWIS withdrawal. The
relatively high velocity of the Mississippi River and the relatively minor effected area of 262 square
feet indicate that the area of the river hydraulically affected by the Waterford 1 & 2 intake is
negligible (Figure 2-1).
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Figure 2-1: Plant Location
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3.0 TECHNOLOGIES, OPERATIONAL, AND RESTORATION MEASURES

This section will review current and potential future technologies, operational, and restoration
measures relative to their potential to cost-effectively meet the performance goals of the Rule. As
discussed earlier, only the impingement mortality goals are applicable to this plant. Therefore,
only those solutions which address impingement mortality will be presented in this section;
however, a more comprehensive discussion of technologies is provided in Appendix A which
includes options for impingement mortality and entrainment.

31 In-place Technologies

This section describes the current CWIS as well as its apparent performance relative to the
performance goals of the Rule.

A concise summary of the Waterford 1 & 2 Plant, its CWIS, and the available data is provided in
Table 3-1. The findings described in this table are presented in more detail below.

3.1.1 Review of Technologies and Operational Measures

Once through cooling water enters the plant through a two unit intake structure located on the
right descending bank of the Mississippi River. Two 8 ft diameter steel gravity-flow pipes supply
water to the traveling screen and pump chambers of each of the intake structures for Units 1 and
2. The intake pipes are bell-mouthed, down-turned, and enclosed by single rectangular bar rack
that is submerged approximately 250 feet offshore at a depth of 36 ft.

The intake structure is a concrete structure 250 feet inland from the south bank of the Mississippi
River. There are two traveling screens for each of units 1 and 2. Each unit also has two cooling
water pumps. The Unit 1 pumps have a design capacity of 107,250 gpm each, for a total of
214,000 gpm. Unit 2 pumps have a design capacity of 107,250 gpm each for a total capacity of
214,000 gpm. Total plant cooling water design flow capacity is 429,000 gpm.

Cooling water from Units 1 and 2 is discharged via two 7 ft diameter pipes to separate seal wells
before spilling over a weir to the Mississippi River at a location 700 ft downstream of the intake
structure.

3.1.2 Restoration Measures

No restoration measures have been performed to date at the Waterford 1 & 2 Plant. Potential
restoration measures are discussed in Section 3.2.3.
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3.1.3 Performance Estimates

Estimates of performance relative to the Rule’s goals are contained in Table 3-2. The following
bullets provide a listing of the data that were used to estimate these performances:

* |Impingement data compiled at the Waterford 1 & 2 plant,

e A review of impingement rates at other plants located on the Mississippi River as well as
summary of general distribution and habits of fisheries of the river (see Appendix B). No
site-specific biological studies data are available for the Waterford 1 & 2 CWIS;

e Local fisheries data have been provided by the Mississippi Museum of Natural History;

e A list of threatened and endangered species found in the area both state and U.S. Fish
and Wildlife Service federal list; and

e Best professional judgment based on the literature on CWIS technologies and likely
biological responses.

The physical location of the CWIS away from the shoreline habitat and in deep, fast-moving water,
discourage fish from migrating toward the intakes. The impingement mortality reduction resulting
from this is estimated to be 93% based on literature values of the fish biomass present in different
Mississippi River habitats (see Table 3-2 and Appendix B). The fish handling system discussed in
Section 3.1.1 is estimated to reduce impingement mortality by 15%. This estimate is likely to be
low given the relatively robust nature of river shrimp which constituted nearly 50% of impinged
organisms in the historical study. Total impingement reduction is 94% (note reduction is not an
additive effect) indicating that the plant meets the performance standard.

The plant has a current capacity factor greater than 15%. Future plans are to maintain the plant
at its current operating status. Entergy cannot commit to the maintenance of reduced capacity
factor at this time and therefore, does not credit that toward the performance goal.

3.2 Potential Technologies

A summary of general technologies and operational measures available to address impingement
mortality and entrainment are presented in Table 3-3. For the Waterford 1 & 2 Plant, only the
impingement mortality goals are applicable. This table presents the technology, estimated
effectiveness in addressing impingement mortality and entrainment, estimated technology cost,
and notes on why the technology was or was not retained for further feasibility analysis. Appendix
A provides a more in-depth analysis of each technology and operational measure considered in
Table 3-3. A specific discussion of those technologies that we considered most promising for the
Waterford 1 & 2 Plant is provided in Section 3.2.1. A specific discussion on operational measures
is provided in Section 3.2.2.

Waterford 182 PIC — Al Number 83898 3-2 June 2005



ENSR

INTERNATIONAL

Because the cooling water intake is less than 5% of the river flow, entrainment performance goals
do not apply to Waterford 1 & 2 Plant. As a result, entrainment is not considered further in this
technology review.

3.21 Review of Technologies

The following criteria are used to assess the technologies and operational measures presented in
Table 3-3:

e Technical feasibility and reliability;

o Effectiveness in meeting the Rule’s performance goals;

e Costs relative to EPA estimate developed as part of the Rule-making; and

o Potential for other adverse effects.

Site-specific technologies considered for the Waterford 1 & 2 Plant included:

e Traveling screen modifications;

e Fixed screen devices;

e New intake location;

e Fish diversion and avoidance; and

o Flow reduction.

In Table 3-3, the capital costs for technology installation have been estimated for planning
purposes. These costs are approximate but they do account for a number of site specific aspects
(e.g., distance from the river to the plant, number and capacity of CWIS, etc.). Table 3-3 also
provides a qualitative discussion of potential operation and maintenance costs. Costs associated
with plant downtime during construction are also likely but have not been estimated here due to
the uncertainty in construction timing and the need to suspend operations at a given unit. In the
execution of the Cost-cost test, all of these issues will be revisited in a more formal fashion and
their results expressed consistent with the requirement of the Rule.

The cost estimates for the various technologies were prepared by using the following resources:

e EPA Technical Development Document for the Final Section 316(b) Phase Il Existing
Facilities Rule, February 12, 2004. (EPA-821-R-04-007);

e EPA Technical Development Document for the Proposed Section 316(b) Phase I
Existing Facilities Proposed Rule, April 2002. (EPA-821-R-02-003);
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o Cost estimates and/or installed costs for similar equipment obtained by ENSR from
vendors and other operating plants; and

e Brayton Point Plant 316(b) Demonstration.

Available costs were adjusted to account for size/capacity differences as follows:

e proportionally for components/equipment whose costs were judged to be proportional
to size (e.g. pipe length); and

e by the 6/10ths rule* for those components whose costs were judged to not be directly
proportional to size (e.g. pumps).

ENSR also applied the following factors, where appropriate:

e 10% Allowance for Indeterminants (AFl), a contingency® on costs of the items
included;

» 30% contingency®, to address unforeseen items, especially with regard to a plant
retrofit; and

e [Escalation based on the time frame of the basis cost estimate. Since the basis cost
year varied, estimated costs were escalated based on 3% annual rate of inflation.

Traveling Screen Modifications

Units 1 and 2 each have two 10-foot wide 50-ft high 1/4 in. square mesh traveling water screens
located 10 feet upstream of fixed screens and 24 feet upstream of the cooling water pumps.
Screen wash water enters a sluice way common to all units discharging to a natural swale which
drains to the Mississippi River.

The offshore intake structures have rectangular bar rack enclosures with 7 inch center spacing
composed of 3/8 inch bars.

4 The 6/10ths rule or factor is a logarithmic relationship between equipment size and cost. In simple form, C, = r**C, where C,, =
cost of new equipment, C = cost of existing equipment (cr a known cost), and r = the ratio of the new to existing capacity or size.
[reference: Chilton, C.H., "Six Tenths Factor,” Chemical Engineering, Aprit 1950, pp. 112-114.]

* The 10% AFI and 30% contingency were both chosen based on past experience and engineering judgment for this level of cost
estimate.
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As noted above, many of the finfish encountered at Waterford 1 & 2 are relatively sensitive to
handling. Thus, even the relatively costly upgrades discussed in this section are unlikely to
greatly improve finfish survival.

Major modifications to the intake screens (dual flow, angled, or inclined) to reduce through-screen
velocity or improve impingement mortality performance will pose significant engineering
challenges and possible major modifications to the intake structure. Assuming that angled or
inclined screens could be installed in the screen house with minor intake structure modifications,
the cost for either the angled or inclined screens was estimated to be $3.1M. Because the
angled/inclined screens are not substantially more effective than conventional screens and have a
higher cost than other modifications, this technology was not retained.

A dual flow screen option which, by design, would reduce the through screen velocity to 0.5 ft/s
was also considered. To achieve this velocity, the existing flow through screens would be
replaced with new 14-ft dual flow, 3/8-inch mesh screens in the existing structure. A single
additional intake forebay would be required to accommodate these screens. The cost for dual
flow screens was estimated to be $15.2M. The cost includes Ristroph features and a fish return
flume. This cost is significantly higher than the EPA cost estimate and was therefore not retained.

Ristroph screens (for reduction of impingement mortality only) are feasible and would require the
addition of a low pressure wash system and an improved fish return system. The design of the
fish return will be critical to ensure survival of the fish being returned. The cost of these
modifications (screen modifications, low pressure wash, and new fish return system) is estimated
to be $1.9M, assuming a 300 foot fish return flume. This cost is significantly higher than the EPA
cost estimate and were therefore not retained.

Fixed Screening Devices

Installation of a fixed screen in the water body can, under certain conditions, provide effective
reduction in impingement. The continuous current in the Mississippi River provides a suitable
sweeping velocity for such screens.

Cylindrical wedgewire screens with a 3/8-inch slot size could be considered for Waterford 1 & 2
Plant. For a through screen velocity of 0.5 ft/s, at design flow rate, a possible configuration would
include fifteen 72-inch diameter T-screens on the existing submerged intake pipes. The screens
would be cleaned with the air burst system mounted at each T-screen. Assuming that the
wedgewire screen could be installed on a pipe manifold system at the opening of the existing
submerged intake pipes without major challenges, the cost of this alternative is estimated to be
$11.1M. Because of the significant potential costs of this alternative, this alternative was not
retained.
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A 600-ft long by 45-ft deep coarse mesh barrier net could be installed with pilings around the
submerged intake pipelines at Waterford 1 and 2. The induced through-net velocity would be less
than 0.1 ft/s at normal water level. The estimated capital cost for the barrier net is $0.5M. In the
Mississippi River, a barrier net is not practical because of significant changes in river level, the
high potential for damage from debris and because of navigational impediments to heavy marine
cargo traffic in the area. As a result, this technology was not retained.

A porous dike constructed around the intake would be of massive size with a 40+-ft depth and
such a dike (like the barrier net) would also be an obstruction of navigation. A conceptual design
would require a dike 45 feet high, 180 feet wide at the base, and several hundred feet long. The
estimated capital cost for this option is $12.4M. Because of the high costs, impracticality, and
uncertain performance, this technology was not retained

Offshore Intake Structure

The existing submerged intake pipes extend approximately 250 feet from shore to a depth of 40
feet. The conceptual design of a retrofit of the existing offshore intakes would include extending
each submerged intake to a location an additional 300 feet (to total 550 feet) offshore with the
expectation that biological diversity would be lower in the deeper waters of the river. Assuming a
300 ft extended intake pipe (laid on river bottom) that would bring this deeper river water to the
intake channel and installation of a new intake structure with velocity cap, the estimated cost is
$6.0M. Because this alternative is not demonstrably more effective than the existing submerged
intake configuration (i.e., the current system already accesses the high velocities of the main
channel) and is significantly more expensive than US EPA’s cost estimate, it was not retained.

Fish Diversion and Avoidance Devices

Louvers and bar racks can be effective in reducing impingement with a consistent sweeping flow
of the river. If a set of louvers were installed to enclose the existing intake, the estimated cost
would be $5.1M. It was not retained because of cost, likely difficulties in implementation, and
navigation considerations.

Velocity caps on new offshore intakes have been shown to result in reduced impingement;
however, it is not always clear whether the reported reductions are due to the velocity caps or the
new offshore locations. Also, the response of fish to the velocity cap is species specific. The
addition of velocity caps on the existing submerged intake structures would require vertical elbows
for installation. The estimated total cost of installing velocity caps on each submerged intake is
$1.2M. Due to the relative ineffectiveness of this technology and its significant cost, this
technology was not retained.

Other behavioral barriers such as strobe lights, acoustic deterrent, bubbles, and chains have been
used as fish deterrents. Their effectiveness is highly uncertain and species-specific. The
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effectiveness of these devices can be hampered by the high turbidity conditions and the likelihood
of the equipment to degrade and fail under microbiological fouling conditions observed in the
Mississippi River. As a result, these technologies were not retained. |If strobe lights or acoustic
deterrents were installed on each submerged intake, the estimated cost would be $0.5M.

3.2.2 Review of Operational Measures

Two operational measures are considered at the Waterford 1 & 2 Plant: more frequent rotation of
the traveling water screens in order to reduce impingement mortality, and flow reduction.

More Frequent Rotation of the Traveling Water Screens

More frequent rotation of the traveling screens may reduce impingement mortality by decreasing
the time that impinged fish spend on the screen. Shad and other sensitive species most likely
would not benefit significantly from increased screen rotation due to their intolerance to physical
handling. Other species (e.g., river shrimp, catfish) could benefit from more frequent screen
rotation as they are typically hardier. It should be noted that more frequent rotation of the screen
may require upgrade of one or more of the screen’s components, potentially at considerable cost.
As part of the CDS, Entergy will evaluate whether more frequent screen washing will be feasible
and cost-effective at reducing impingement mortality.

Flow Reduction

Variable speed pumps are most effective for those plants located in areas where intake water
temperatures vary significantly because of season. If variable speed drives were installed on all
cooling water pumps, the estimated cost is $2.9M. Because of the high cost and expected minor
improvement in impingement, this alternative was not retained.

Evaporative cooling towers and dry cooling are much more costly than EPA’s estimate for
compliance and, therefore, will not be considered further. However, for reference, costs for these
options are presented in Table 3-2.

3.23 Review of Restoration Measures
Restoration can be a very cost-effective measure for mitigating losses of aquatic organisms.

Under some circumstances it may be possible to effect one-to-one replacement of important
species or otherwise improve the ecosystem by an “out-of-kind” restoraticn, aliowed by the Rule.
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Possible restoration methods generally include:

e Fish restocking programs;

e |nstallation of fish diversion devices;
e Habitat creation;

e Habitat restoration; and

¢ Habitat enhancement.

Of these measures: two have some degree of precedent for the Mississippi River; (1) fish
restocking programs; and (2) habitat enhancement.

Although paddlefish are not federally listed endangered, populations have declined in recent years
due to habitat destruction and fishing pressure. Fish restocking programs may provide an
opportunity to enhance the Mississippi River fisheries for a species bordering endangered status.
Restocking programs for the endangered pallid sturgeon may also provide an opportunity for
beneficial restoration measures.

3.24 Estimate of Technologies’ Cost and Effectiveness

Costs for technologies and operational measures have been presented in Sections 3.2.1 and
3.2.2. Additionally, the costs are also presented in Table 3-3 along with estimated effectiveness
of the technologies and operational measures. It should be noted that the anticipated reductions
in impingement mortality are relative to existing improvements over the Calculation Baseline.
Even relatively effective measures, on a percent reduction basis, are not likely to be cost-effective
given the high performance of the CWIS relative to the goals of the Rule.

3.25 EPA’s Appraisal of Technologies

As part of the Rule making process, EPA developed an estimate of the cost of compliance with
the Phase Il Rule at each of the affected plants. These data are provided for the Waterford 1 & 2
Plant, with some slight modification to their presentation, as Appendix C. EPA has estimated the
cost of compliance at the Waterford 1 & 2 Plant will be $0.

This estimated cost serves as a basis of comparison under one of the options for a site-specific
BTA assessment (i.e., Compliance Alternative 5). Under the Rule, if the actual costs of achieving
the performance goals are “significantly greater” than the EPA-estimated costs, a site-specific
BTA can be issued based on the so-called Cost-cost test. Given this, Entergy will pursue
Compliance Approach 5 without the collection of new data based on the Cost-cost test. This will
supplement the evaluation of whether the plant is currently meeting the performance standard
(Compliance Approach 2).
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3.3 Selection of Proposed Technologies, Operational and Restoration Measures

Based on our review of the technologies available and the circumstances at the Waterford 1 & 2
Plant, we conclude that increased screen rotation frequency and restoration should be retained for
additional consideration. The decision to eliminate other technologies is based on the fact that the
CWIS appear to be in compliance with the impingement mortality goal. As importantly, any
technology to further reduce the rate of impingement mortality is subject to significant issues of
performance and cost.
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Table 3-1:
Entergy Louisiana, Inc. - Waterford 1 and 2
Summary of Plant CWIS and Overall Information Collection Strategy
Al Number 83898
LAQ00Q7439

LPDES Permit Application Dates

Current Permit Expires on August 1, 2005; 180 day waiver applied for by Entergy Louisiana, Inc. and approved by
LDEQ. Renewal Application Due no later than July 29, 2005.

Mi ippi River (Non-tidal)

Setting

Capacity Factor

This plant is 95% operational. Plant is not expected to decrease its level of operation.

Performance Goals

Impingement Mortality only; facility withdraws <5% Mississippi River flow so entrainment is n/a.

Summary of CWIS

2 CWIS located on the Mississippi River; Intake pipes are 8’ diameter for each of the units. Both pipes are located in a square
cage with bars spaced 6 5/8" apart. Pipes extend ~ 250 feet offshore. Both have bellmouth opening.

Each Unit has 2 pumps and 2 vertical traveling screens comprised of 1/4" mesh (LinkBelt). Screens are heavily coated which has
significantly aitered the screen space openings. All screens are single speed operated at 5 fpm, operated automatically once per
hour for 10-15 minutes. Each Unit is fitted with a dual front spray wash system and all units operate between 65 and 85 psi.
There is one common sluice system for both units. The sluice is a concrete trough and drains to a smalt ditch which flows to the
niver. During high river flows the sluice will drain directly to the river. Sedimentation in the intake system is low due to high
velocities and design of intakes. There are four pumps each rated at 107,250 gpm for both of the units. Approach velocity at the
bar cage is 0.7 ft/sec, at the screens 1.2 ftisec. According to ENSR calculations the screen approach velocity is 1.92 fps at
normal river elevation, 1.04 fps at high elevation and 2.42 fps at low elevation.

Number of Units

2 open cycle units. CWIS are adjacent to one another.

Relationship to Baseline Condition

Changes in habitat or density of organisms between shoreline and offshore, high velocity habitats. Credit for fish handling and
return systems.

Availability of Historical Data

Biological Data:

Biological study conducted from Feb. 1976 thru Jan. 1977. Shad, catfish, freshwater drum, river shrimp dominant species. Few
episodes where anchovies were dominant. Historical data available for several facilities on the river including Waterford 1 and 2,
Waterford 3, Willow Glen, and Baxter Wilson.

Local fisheries data has been queried and provided by the Mississippi Museum of Natural History. Data is current up to the
present. T&E species list is available. Sturgeon were collected from the river during a historical study.

Plant personnel stated impingement is low and consist primarily of shad and catfish.

Applicability of Historic Data

Impingement rates from several other plants are available from the 1970s.

Ambient species densfties are generally consistent with impingement data encountered.

Surveys on ambient fisheries populations available from both 1970s and current conditions. Smalt change in fisheries over time is
likely (see Appendix B).

US EPA Compliance Cost and Technology
Estimates

US EPA has estimated that the costs of compliance at Waterford 1 and 2 plant will be $0, see Appendix C.

Outline of Compliance Strategy

1) Several positive distinctions from the baseline condition {i.e., offshore intake location; fish handiing and return system; - system
is likely meeting reduction in impingement goals based on reduced populations offshore..

2) Review technologies and show that all are costly and infeasible and/or ineffective.

3) Pursue Cost-cost test based on relative costs of control measures relative to US EPA's estimate (i.e., $0).

4) Field data are not necessary to support Cost-cost test.

5) Consider cost-effective mitigation measures that wii} yield tangible results.

Approach to Estimating Calculation
Baseline; Comprehensive Demonstration
Study

1) Minimize data collection based on its limited importance for the Cost-cost test.
2) Estimate calculation baseline based on literature, available site-specific data, and Best Professional Judgment.
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Table 3-2:
Entergy Louisiana, Inc. - Waterford 1 and 2
Estimated CWIS Performance Relative to Calculation Baseline
Al Number 83898
Performance Goal: 80 to 95% Reduction in Impingement Mortality (IM)
Entrainment Reduction is Not Required
Estimated
Reduction in
IM - Difference from Baseline IM Basis Notes
(%)

Fish handling and return system. 15 Fish return system currently in place that Enhance ditches that return fish to river,
consists of top sprayers that return fish current conditions may not allow them to
directly to the river via a small ditch. return uniess flows from the CWIS are
Shad and catfish appear to be the dominant |significant.
fish species. Screen wash system is operated
hourly.

Location of CWIS offshore 93 Both intakes are located approximately 250 |Approximate estimate.
feet offshore and in deep, fast water. The literature which shows an order of

Literature shows that fish communities are magnitude difference in biomass between the
reduced away from the shoreline and in areasjmain channel (21 kg/ha) and the channel

of higher water velocity. border (327 to 748 kg/ha) (Schramm, 2005).
Protection estimated as (1 - 21/327).

Two researchers indicated that majority of
river's fish biomass is located on river edges
and in low velocity areas.

Total IM Protection 94 Goal achieved with current control (not additive)
measures
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Table 3-3:
Assessment of Mitigation Measures

Entergy Louisiana, Inc. - Waterford 1 and 2
Al Number 83898
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Strobe Lights,
acoustic deterrent,
bubbles, chains

Increased frequency 0-1 No Paotential benefit 0 Yes Capital costs potentially very low but it may be necessary
of screen to reduce to retrofit portions of the traveling screen and the fish
rotationfwash residence time on return. Impingement mortality benefits likely but uncertain.
the screen Increased operation and maintenance costs. Further
evaluation needed to determine cost effectiveness.
Modified traveling 15.2 Yes High if through- o] No Potential fo replace existing screens but will require major
screens (dual flow) screen velocity reconstruction of the intake bays by addition of one
<0.5 fps, meets forebay. Costs are significantly greater than US EPA's.
alternative 1(b)
Modified traveling 1.9 Yes > 80% with o] No Potential to replace existing screens without a major
screens {Ristroph frequency retrofit but the costs are significantly greater than US
Screens) rotation, low EPA's. Costs affected by need to install low-pressure
pressure wash, wash and optimize fish retum. Includes 300 ft fish return.
and fish return. Post-impingement fish survival is generally high if species
is hardy; low survival for fragile species.
Most common fish are shad and are intolerant to physical
handling.
Angled or modular 31 Yes May meet none No No full scale application has been constructed/evaluated
inclined screens standard for so potential reduction in impingement is unknown. Costs
certain species are significantly greater than US EPA's.
Fixed Screening Devices
Wedgewire Screens 111 Yes > 80% if through | Unlikely effective No Deployment in deep water will significantly affect cost.
screen velocity Is | unless site in area Slot size must be relatively large (i.e., 9.5 mm) in order to
low. with low avoid clogging; technology therefore is no more effective
ichthyoptankton than current technology. Would require 300 ft pipe
density. manifold to install 15 T-screens. Costs significantly
greater than US EPA's and other technologies.
Barrier Net 0.5 Uncertain > 80% 0] No Little potential for standard deployment due to high
velocities and large debris load commonly found in the
Mississippi River; significant damage potential. Structure
wouid be required to surround the entire area of the
intakes.
Porous Dike 12.4 Yes > 80% if Uncertain No Potential clogging by algae and debris - significant
behavioral maintenance issues.
measures Dike would have to be constructed around the entire
perform intakes; potential obstacle to navigation.
Costs significantly higher than US EPA's.
New Intake Location
Offshore Intake 6 Yes Uncertain Maybe high but No No significantly different habitat is readily accessible with
Structure (with only if well offshore movement offshore except for additional depth. Density of
velocity cap) fish populations a stronger function of water velocity which
is uniikely to change substantially with greater distance.
Costs are significantly higher than US EPA's due to
extended piping required.
Fish Diversion and Avoidance
Diversion Devices: 51 Yes Uncertain none No Fish behavioral avoidance; effective for some species but
Louvers and Bar not others. Effective when debris loading is low as
Racks personnel indicated. Required by-pass system. Costs are;
significantly greater than US EPA's.
Velocity cap on 1.2 Yes Possibly 90%, but none No Effectiveness of cap is uncertain for impingement
offshore focation uncertain reduction but lower cost altemnative. Deep deployment and
vertical elbow required. Requires velocities greater than
2.0 fps. Costs are significantly greater than US EPA's.
Behavioral Barriers: 0.5 Uncertain Uncertain none No Effectiveness highly uncertain and species-specific.

Location of deplioyment uncertain. No more effective than
current measures.
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Flow Reduction

Variable Speed
Pumps

29

Low depending onj
frequency of flow
reduction.

Low depending on
frequency of flow
reduction.

No

Flow reduction generally used to reduce entrainmerit.
Effectiveness is likely to be low given the nature of the
plant operation. Costs are significantly greater than US
EPA's.

Evaporative Cooling
Towers

93

>80%

>90%

No

Costs significantly higher than US EPA's.

Reduction in plant efficiency.

Visuat impact from vapor plume.

Consumption of water.

Cost may be significantly greater if existing condensers
not rated for additional pressure.

Dry Cooling Tower

204

>90%

>90%

No

Costs significantly higher than US EPA's.

Significant reduction in plant efficiency.

Adverse visual impact farge towers.

Adverse noise impact.

Cost may be significantly greater if existing condensers
not rated for additional pressure.

Increased Fish Production

Restoration

0.1-2

Uncertain

Uncertain

Uncertain

Yes

Some restoration efforts (e.qg., fish stocking, focused
habitat improvement) likely to be cost-effective. Specific
nature of potential programs uncertain at this point.
Uncertainty associated with pending court decision on
restoration.

Note: Capital costs do NOT include
outage costs, O&M, or efficiency penalties
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4.0 HISTORICAL STUDY REVIEW

Relevant impingement studies have been conducted at the Waterford 1 & 2 Plant. In addition,
studies were conducted at the Entergy Waterford 3, A.B. Paterson, and Michoud plants located
adjacent to and south of the Waterford 1 & 2 Plant on the Mississippi River and the Entergy
Baxter Wilson Plant and Willow Glen plant located upstream. These other studies are briefly
discussed in Section 4.1. A more complete discussion of these studies as well as data from other
sources is presented in Appendix B. The ability of the combined data set to support the
requirements of the Phase Il Rule, in particular the Impingement Mortality and Entrainment
Characterization Study (IMECS), is discussed in Section 4.2.

4.1 Historical Biological and Physical Data

The following provides a citation to the relevant study followed by a very brief summary of the
documents scope and findings.

Annual Data Report. Waterford Power Plant Units 1 and 2. Screen Impingement Studies February
1976 Through January 1977. Espey, Huston & Associates, Inc. Prepared for Louisiana Power and
Light Company.

Study results show higher impingement rates in winter and spring. Facility location
downstream of the Waterford 1 & 2 Plant located near Mississippi River mile marker 129.9
AHP. Species composition was dominated by river shrimp (49.6% of the total abundance),
blue catfish (20.3%), threadfin shad (10.5%), bay anchovy (6.0%), freshwater drum (4.5%),
and gizzard shad (2.9%). Annual impingement rates estimated to be 336,454 organisms.
Weights and lengths measured for all organisms. Daily biomass ranged from 3.6 kg to 33.6

kg.

Willow Glen Power Station 316(a) and 316(b) Demonstrations Federal Water Pollution Control Act
Amendments of 1972 (PL 92-500). 1977. Espey, Huston & Associates, Inc. Prepared for Gulf
States Utilities Company.

Impingement and entrainment data were collected from January 1975 through January 1976
at three of the five units (Units 1 & 2 and Unit 4) at Willow Glen Power Plant. Major species
were freshwater drum, gizzard shad, threadfin shad, blue catfish, white and black crappie,
river shrimp, and crayfish. Impingement rates were relatively low, 1.47 (Units 1 & 2) and 0.13
(Unit 4) organisms per 10,000 m®  Approximately 126,000 organisms per year were
estimated to be impinged with all five units in operation. Entrainment data collected during
the study indicated that freshwater drum and gizzard shad were the common species (two
sample collections). However, overall analysis suggests that larval fish are uncommon in the
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area of the plant. One pallid sturgeon (T & E species) was impinged over the course of the
study.

Baxter Wilson Impingement Study - Mississippi Power & Light (MP&L). 1974. Grand Gulf Nuclear
Plant Units 1 & 2. Environmental Report. (Baxter Wilson Impingement Study included within this
report).

Impingement data collected from March 1973 through March 1974. Major species were
gizzard shad, threadfin shad, freshwater drum, crappie, and channel catfish. The shad
species and freshwater drum represented over 90% of the total abundance. Impingement
rates were relatively low and calculated to be 160,730 individual organisms per year. No
threatened or endangered species documented on the revolving screens, however paddlefish
(species of concern) were impinged. Limited length and weight data. Common species were
consistent with the literature for the Lower Mississippi River.

Grand Gulf Nuclear Plants 1&2 Impingement Study - Mississippi Power & Light (MP&L). 1974,
Grand Gulf Nuclear Plant Units 1 & 2. Environmental Report.

Information on Mississippi River flow, velocities, stage. Surveys of fish populations in
different habitats (e.g., backwaters, tributary and river bank.). Difficulty in sampling the river’s
main flow noted. Gizzard shad represented 37.4% of the total abundance followed by
freshwater drum (10.3%), blue catfish (8.3%), flathead catfish (4.9%), and river carpsucker
(4.8%).

A.B. Paterson & Michoud Steam Electric Generation Plants of the Biota of the Inner Harbor-
Navigation Canal and the Mississippi River-Gulf Outlet, Orleans Parish, Louisiana. Submitted for
New Orleans Public Service, Inc. Hollander, E.E. 1981.

Impingement data collected as well as fisheries in the ambient water. Most commonly
collected species were estuarine in nature; Atlantic croaker, white shrimp, brown shrimp,
bay anchovy, sand trout, blue crab, hardhead catfish, and Gulf menhaden. Annual
impingement estimated to be 226,489 organisms at the Paterson Plant and 1,676,726
organisms at the Michoud Plant.

Louisiana Power & Light, April, 1979. Demonstration Under Section 316(b) of the Clean Water
Act. Waterford Steam Electric Plant Unit No. 3.

Fisheries data collected in the Mississippi River between Baton Rouge and New Orleans.
Common species included gizzard shad, threadfin shad, blue catfish, freshwater drum,
striped mullet, skipjack herring, channel catfish, river carpsucker, blue gill, and common carp.
Most common species were consistent with literature for the Lower Mississippi River.
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Application Addendum for a Louisiana Pollutant Discharge Elimination System Permit and
Comprehensive Demonstration Study under the 316 (b) Rule for Track Il. 2002. For Bonnet
Carre Power, LLC LaPlace, Louisiana (Sempra) by CK Associates and URS.

Habitat analysis conducted at Mississippi River mile marker 132.2 AHP using the 13
distinct LMR habitats developed by Baker et al (1991). Six habitats were identified in the
study area and each was reviewed specifically to determine the number of fish species
(133 potential species found in the LMR), larval fish and eggs associated with each habitat
type. Each habitat type was determined to have a significantly reduced number of aquatic
organisms. The researchers concluded that a CWIS located offshore and at middle depth
would significantly reduce the number of organisms potentially impinged and/or entrained.

Entergy, 2000. Industry Short Technical Questionnaire: Phase Il Cooling Water Intake Structures.
A-UT-0156. Waterford 1 & 2 Plant.

Basic operation information. Actual intake flow rates by cooling water intake structure by
month. Water flow diagram.

4.2 Assessment of Data Sufficiency

Among the requirements of the CDS is the performance of a study of impingement mortality. The
results of this study may be used to assess the performance of the current CWIS as well as
evaluate additional potential technologies and measures. The rule sets out specific requirements
for this study and addressing these goals is an important aspect of the PIC. The Rule anticipates
that it may be possible to base the CDS completely or in part on existing data. For these reasons,
Table 4-1 presents the specific data requirements for the study and reviews the relevance of
available data to these requirements. The table also comments on the potential necessity of
additional field data.

Significant data are available on impingement mortality patterns at the Waterford 1 & 2 Plant. In
addition, impingement surveys at other similar plants provide a relatively comprehensive and, if
deemed to be representative of current conditions, would meet the requirements of the IMECS set
out in the Rule. The studies employed commonly accepted procedures and Quality Assurance
techniques and were accepted for consideration by the relevant regulatory agencies. Appendix B
discusses the data available at Waterford 1 & 2 Plant within the context of other relevant data
including:

e Data on impingement collected at other power plants on the Lower Mississippi River
(LMR). The other plants are in similar settings and the data were collected in the 1970s as
well as more recently; and
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o The general literature on fisheries, mitigation measures, etc. including habitat preferences
and seasonality of important species.

Entergy believes that, taken together, these resources provide a complete picture of the
nature of the fishery of the Mississippi River as well as its potential susceptibility to
impingement mortality at the Waterford 1 & 2 Plant.

Table 4-1:
Assessment of Data Sufficiency
Historical Additional
Rule Citation Requirement Data Notes Data
Source Proposed?
Historic data at the plant
provide information on
Taxonomic identifications of all life stages ;?;Zig;gﬂg?eamfggifnd
of fish, shellfish, and any species protected ) Oraanisms Thisqcan be
under Federal, State, or Tribal Law S S'te_]:_ co?]firme d by comparison
] ; ; pecific;
125.95(b)(3)(i) (lnclqdlng threateped or qugngered to rates at other plants. No
species) that are in the vicinity of the Regional Surveys of extant
cooling water intake structure(s) and are Literature populations and reference
susceptible to impingement and materials can be used to
entrainment. assess historical trends
and current populations in
the area.
A characterization of all life stages of fish,
shellfish, and any species protected under
Federal, State, or Tribal Law (including Plant-specific data will be
threatened or endangered species) ) P
; - . Site- used and supplemented
identified pursuant to paragraph (b)(3)(i) of ="
; N ' L Specific; by more recent data from
12 .. | this section, including a description of the
5.95(b)(3)(ii) . other plants as well as No
abundance and temporal and spatial Regional
= o . giona surveys of extant
characteristics in the vicinity of the cooling Literature opulations and the
water intake structure(s), based on pe?]eral literature
sufficient data to characterize annual, 9 '
seasonal, and diel variations in
impingement mortality and entrainment.
Documentation of the current impingement
mortality and entrainment of all life stages
of fish, shellfish, and any species protected
under Federal, State, or Tribal Law Historic rates of
(including threatened or endangered - .
Y - impingement mortality
species) identified pursuant to paragraph and entrainment are
(b)(3)(i) of this section and an estimate of Site- believed to be
impingement mortality and entrainment to Specific; representative of current
125.95(b)(3)(iii) | be used as the calculation baseline. ) conditions based on No
Impingement mortality and entrainment Reglonal coOmparison to more
samples to support the calculations Literature receﬁt data at other plants
required in Section 125.95(b)(4)(i)(C) and as well as survevs oIE)
125.95(b)(5)(iii) of the Rule must be extant po uIatioryls
collected during periods of representative pop )
operational flows for the cooling water
intake structure and the flows associated
with the samples must be documented.
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Based on literature review presented in Appendix B, we have reached the following conclusions:

e While water quality has improved since the 1970s surveys, other factors potentially
affecting the fishery have changed little. Most notably, management of the river for
shipping and flood control has been consistent and invasive species have remained well
established.

e The species makeup of the fishery of the LMR has been relatively constant over the last
several decades. This suggests that improvements in water quality have not greatly
changed the types of fish present in the river. This opinion is shared by several fisheries
researchers in the area (see Appendix B).

e The fish/shellfish species that dominate impingement at other freshwater LMR power
plants are also very important in the ambient surveys relative to the Waterford 1 & 2 Plant.
These include river shrimp, blues catfish, channel catfish, freshwater drum, gizzard shad
and threadfin shad.

e The rates of impingement observed at Waterford 1 & 2, Waterford 3, Willow Glen and
Baxter Wilson during the 1970s are likely to be reasonable estimates of current rates at
the Waterford 1 & 2 Plant. There has been little or no change in the operation of the
CWIS and changes to the river and its fishery appear to be relatively minor. Anecdotal
observations by the plant operators confirm that organisms identified in those studies
continue to be the dominant impinged species on the screens.

e The two shad species, freshwater drum, and bay anchovy do not tolerate handling well (as
indicated by low rates of latent survival) and freshwater drum tolerates handling only
moderately well. EPRI (2003) indicate that the median extended survival for freshwater
drum and gizzard shad is 20% (8 studies) and 7% (43 studies), respectively. Extended
survival rates were not available for threadfin shad but the median initial survival was only
15% (5 studies). Survival of other species is presented in Appendix B. Available data on
survival rates suggests that any sort of fish handling and return system is not likely to
achieve significant reductions in impingement mortality for these fish species occurring at
Waterford 1 & 2. However, blue catfish comprise 55% of the impinged finfish.
Documented survival rates for this species are not available, however, a similar and
related species, channel catfish, have an average survival rate 70%. This suggests that
survival of these species might be improved by improved fish handling and return systems.

e Survival of crustaceans such as river shrimp and crawfish tends to be much higher than
the sensitive finfish discussed above. This suggests that survival of these species might
be improved by improved fish handling and return systems.

¢ Annual variation in the rates of impingement is not very significant. At Baxter Wilson plant,
located well upstream, a 100-fold change in impingement rate was associated with the
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return of juvenile fish to the main channel following inundation of the flood plain. The
annual cycle of the fish populations’ age structure also contributed in that juveniles are
more susceptible to impingement. At the Waterford 1 & 2 Plant the number of impinged
fish is relatively steady (and low) during the year. The biomass does vary significantly
(from 3,500 g/day to 34,000 g/day) but much of this variation is driven by the rare
impingement of individuals weighing over 500 g (i.e., large individuals such as flounder,
striped bass, and carp).

e The typical impinged fish is relatively small. The median mass of fish impinged at Baxter
Wilson, Waterford 1&2, and Willow Glen is on the order of 4.9 grams (8 species) excluding
the common carp whose median mass was 1,984 grams. This highlights the importance
of juveniles in the impinged population, a group subject to high rates of natural mortality.

e State or federally listed species are expected to be impinged only rarely at the Waterford 1
& 2 Plant. The Gulf sturgeon, a threatened species, has been documented in the LMR.
However, younger individuals more prone to impingement tend to avoid high velocity
areas and would not be expected in the vicinity of the CWIS. The endangered pallid
sturgeon has been rarely documented downstream of Mississippi River mile maker 180
AHP (see Appendix B), therefore would not be expected to be observed at the Waterfo