AR-1344

From: linda.landis@eversource.com

To: Stein, Mark

Subject: RE: Question Regarding Claimed CBI-- Merrimack Station NPDES Permit
Date: Thursday, February 23, 2017 1:23:09 PM

Attachments: Wedaewire Half Screens Technical Memo - December 2016_Redacted.pdf

Hi Mark. Public Service Company of New Hampshire (PSNH) has narrowed its request for the
confidential treatment of information submitted in our December 22, 2016, letter and attachments to a
single page as you will see in the attached redacted version of the Enercon report entitled "Wedgewire
Half Screen Technical Memo, PSNH Merrimack Station Units 1 & 2, Bow, New Hampshire." With the
exception of this single redaction, the letter and attachments may be disclosed to the public via the
administrative record for the Merrimack Station NPDES permit.

Thanks for checking with me. Linda

Linda T. Landis

Senior Counsel
Eversource Energy

780 No. Commercial Street
Manchester, NH 03101
(603)634-2700

Fax (603)634-2438

linda.landis@eversource.com

From: "Stein, Mark" <Stein.Mark@epa.gov>
To: Linda T. Landis/NUS@NU,

Date: 02/16/2017 02:26 PM
Subject: RE: Question Regarding Claimed CBI

"EXTERNAL EMAIL SENDER: Do not click on links or attachments if sender is unknown or
if the email is unexpected from someone you know, and never provide a user ID or password.”

Great. Thank you!

Mark A. Stein

Senior Assistant Regional Counsel
EPA Region 1

5 Post Office Square, Suite 100
Mail Code ORA 18-1

Boston, MA 02109-3912

Tel.: 617-918-1077
E-Fax: 617-918-0077
Email: stein.mark@epa.gov
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1 Executive Summary

This memorandum provides a high-level design description for wedgewire half screen
implementation at Merrimack Station, demonstrating that the technology is the most viable and
compatible for use at Merrimack Station. ENERCON’s 2014 Assessment of the 2007 Response
to United States Environmental Protection Agency Clean Water Act (CWA) § 308 Letter (2014
Assessment, Ref. 6.1) listed several technologies that warranted further evaluation for
entrainment reduction at Merrimack Station as part of the best technology available (BTA)
determination. Recent industry experience and additional design effort, including design effort
for Public Service Company of New Hampshire’s (PSNH’s) Schiller Station, have shown that
wedgewire half screens would provide significant entrainment benefits at a greatly reduced cost.
Further design efforts and testing are planned to occur at Merrimack Station through the summer
of 2017, including confirmatory testing beginning in mid-May. This memo serves as notice of

future design efforts and a confirmatory study that will be undertaken.
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2 Introduction
This technical memo provides additional information regarding the evaluation of wedgewire half

screens as the BTA at PSNH’s Merrimack Station. This memo describes future efforts that will
be undertaken to complete the detailed design and confirmatory testing of this technology. As
described in the 2014 Assessment (Ref. 6.1), and as reiterated in the subparts of Section 4 below,
a detailed analysis of wedgewire half screens will provide information that should be considered
in the BTA evaluation. These detailed analyses will include further site-specific design efforts
associated with the technology, a cost estimate, and a site-specific confirmatory study to confirm
the conclusions reached by Normandeau Associates, Inc. (Normandeau) in Attachment 1
regarding current velocity, direction, and the impact of hydraulic bypass on entrainment
reduction. This memo provides preliminary information regarding wedgewire half screens that
will be expanded upon in the more detailed submittal. A discussion of the application of
wedgewire half screens at Merrimack Station is provided, in addition to a preliminary layout

design of wedgewire half screens for both Unit 1 and Unit 2.
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3 Background
PSNH’s Merrimack Station electrical generating facility in Bow, New Hampshire is seeking a

renewal of its existing NPDES permit. To this end, several engineering and biological
assessments have been prepared by Enercon Services, Inc. (ENERCON) and Normandeau and
submitted by PSNH to the United States Environmental Protection Agency (EPA) to respond to
EPA’s requests for certain technology and fisheries information to support development of a new

permit for Merrimack Station.

Since the issuance of the draft NPDES permit for Merrimack Station in 2011, several regulatory
and technological developments have occurred that warrant further investigation into the BTA
evaluation for Merrimack Station. The most significant regulatory change with regard to cooling
water intakes is the finalizing of the CWA Section 316(b) rule for existing facilities. Existing
facilities that are designed to withdraw greater than 2 million gallons per day (MGD) of water
from waters of the United States, and that use at least 25 percent of this water exclusively for
cooling purposes, are subject to the BTA standard for impingement mortality unless a de minimis
demonstration can be made, or unless an exemption is given for a low capacity utilization factor.
According to the Normandeau evaluation contained in the 2014 Assessment, the impingement
rate at Merrimack Station is de minimis and does not require further controls as stated in the rule

(Ref. 6.1).

With the de minimis classification, the 2014 Assessment preemptively evaluated technologies
with a specific focus on reducing entrainment abundance. This assessment included the Johnson

Screens Half Intake Screen System, a relatively new technology that has been developed and
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installed in several applications starting in 2012. These screens are marketed as a solution for

shallow water intakes, and can be installed in water that is half the depth of traditional intake
screen systems of the same diameter. One benefit to using half-cylindrical screens is that larger
diameter screens can be utilized since the screens are flush with the bottom. This would likely
result in fewer screens being required. An additional benefit to the half screens is reduced in-
river dredging; this is because the screens are not buried but are supported by a concrete pad, and
above-ground piping can typically be used. Further research on wedgewire screens having slot
widths of 2 mm and 3 mm has shown that entrainment can be reduced not only through physical
exclusion due to the wedgewire screen mesh, but also through behavioral avoidance and
hydraulic bypass. If the screen is installed with the river flow perpendicular to the slot width
(i.e., parallel to the screen length), and the ratio of sweeping velocity to slot velocity is 1:1 or
greater, avoidance and bypass become the primary mechanisms for wedgewire screen
entrainment reduction (Attachment 1). Due to the relatively shallow river depth at Merrimack
Station, and the benefit that the station would receive from reducing the number of screens used
(such as lower costs and less environmental disruption during construction), it is expected that
the wedgewire half screen technology provides significant advantages over the traditional
cylindrical wedgewire screen technology as evaluated at Merrimack Station in the 2009
Supplemental Alternative Technology Evaluation (2009 Evaluation, Ref. 6.2). Because of this,
half screens are more viable and compatible for Merrimack Station than cylindrical wedgewire

screens.
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Because wedgewire half screens are a viable technology that should be part of the BTA

determination, preliminary information is provided in this memo, in addition to descriptions of

future design and testing activities that will take place through summer 2017.
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4 Wedgewire Half Screen Technology
Preliminary information regarding the design and implementation of this technology is provided

in this section. A more detailed analysis will occur through summer 2017, and will consist of a
detailed design, cost estimate, and confirmatory study for wedgewire half screens at Merrimack
Station. This information should be considered by EPA in any BTA determination, since this
technology is likely to provide significant entrainment benefits at reduced cost as compared to

other entrainment reduction technologies.

4.1 Technology Overview
Wedgewire screens are designed to reduce entrainment by excluding organisms from passing

through the screen and by achieving low velocities due to the large size of the screens.
Hydraulic bypass also occurs as a result of the shape of the screen, particularly when the
lengthwise dimension of the screen is oriented parallel to the direction of prevailing flow.
Additionally, due to the round shape of the screens, the velocity pulling the organisms toward
the screen is quickly dissipated, increasing the avoidance by organisms. As described in
Attachment 1, applied research in both a laboratory flume and in the Hudson River estuary
demonstrated that typically 80% or more of the larvae 12 mm in total length or larger were
capable of actively swimming to avoid entrainment when the ratio of sweeping velocity to slot
velocity was greater than 1:1 (See Figure 1 for ratio illustration). In the testing mentioned
above, behavioral avoidance was observed to be higher for slot widths of 2 mm and 3 mm,

and at a lower through-slot velocity (Attachment 1).
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Figure 1: Sweeping Flow and Slot Flow Illustration

The 2014 Assessment introduced the Johnson Screens Half Intake Screen System as a new
development in wedgewire screen technology that is well-suited for Merrimack Station

(Ref. 6.1). This screen contains one curved, semi-circular surface and one downward-facing

flat surface, as shown below in Figure 2.

Figure 2: Johnson Screens Half Intake Screen System (Ref. 6.7)
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These screens are marketed as a solution for shallow water intakes, and are able to provide a
larger diameter screen for a given water depth than would be possible with traditional
cylindrical wedgewire screens. The wedgewire half screen technology is of particular benefit
at Merrimack Station, where the river depth is relatively shallow, averaging between 6 and 8
feet deep. A benefit of using larger diameter screens is that fewer screens are required,
reducing the amount of construction and associated environmental disturbance. Use of the half
screens would alleviate concerns regarding the large number of screens presented in the 2009
Alternative, which proposed a conceptual design using cylindrical wedgewire screens (Ref.

6.2).

As described in Attachment 1, from a biological perspective, the location of the Merrimack
Station cooling water intake structure appears ideal for effective wedgewire screen
entrainment reductions for three reasons. First, 88% of the entrained organisms collected
during the 2005-2007 study were post yolk sac larvae. This life stage consistently
experienced the greatest reduction in entrainment in the flume and field studies. Second, there
is confidence that the observed entrainment reductions in the flume studies because White
Sucker, Carp, and Minnows were the principal test organisms in the flume studies and were
the predominant fish taxa in the Merrimack Station entrainment samples. Third, based on field
observations from two surveys performed during the peak entrainment periods of 2009 and
2010, a relatively high and consistent sweeping velocity has been observed in the Merrimack
River at Merrimack Station along the predominant north-south axis. These findings show that

the hydraulic conditions are suitable for effective wedgewire screen performance, and that the
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studies described in Attachment 1, which demonstrated that bypass and avoidance contributes
significantly to wedgewire screen effectiveness on these species (White Sucker, Carp, and
Minnows), would be applicable to Merrimack Station. A confirmatory study is planned to
occur through summer 2017 to validate the effectiveness of the wedgewire half screens in-situ

at Merrimack Station.

4.2 Site Parameters and Screen Design
Since the development of the new wedgewire half screen technology, Johnson Screens has

completed installations at approximately 20 different sites in multiple different intake water
sources, including lakes, reservoirs, and rivers (Ref. 6.3). Several installations implemented
multiple wedgewire half screens at a single site, with the largest diameter screen listed being a
5 foot diameter screen. All of these installations were completed in 2012 or later, after the

draft NPDES permit for Merrimack Station had been issued.

In order to size the wedgewire half screens for application at Merrimack Station, several plant
design parameters are required, including the intake structure layout and design intake flow
rates. Due to the difference in intake flow between Unit 1 and Unit 2, and due to the physical
distance between the intakes, the approach was taken to prepare two separate wedgewire half

screen designs, one for each unit.

For Unit 1, an intake flow rate of 59,500 gpm was used. This flow rate includes 29,500 gpm
for each of the two circulating water pumps (Ref. 6.2), as well as 500 gpm to supply the fire
pump flow (Ref. 6.4). For Unit 2, an intake flow rate of 140,000 gpm was used, which

consists of 70,000 gpm for each of the two circulating water pumps (Ref. 6.2). For both units,
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an inlet water depth of 8 feet was considered for the design. This water depth was selected

based on the average depth of the river, as well as the assumption that minor dredging may be

required during the installation of the wedgewire half screens.

The screens themselves were designed with a slot width of 3 mm. A slot width of 3 mm was
selected because, as described in Attachment 1, slot sizes of 2 mm and 3 mm were shown to
increase behavioral avoidance in the laboratory flume and Hudson River estuary testing. The
3 mm slot size is beneficial from a maintenance and operational standpoint because it can help
reduce fouling and debris accumulation issues. The screens were designed to be constructed
out of Z-Alloy (a proprietary copper-nickel alloy) metal. Although the original wedgewire
screen design presented in the 2009 Evaluation specified that 304 stainless steel be used for
construction (Ref. 6.2), Z-Alloy has been shown to substantially reduce bio-fouling compared
with stainless steel, while providing excellent corrosion resistance in underwater

environments (Ref. 6.5).

As described in the 2014 Assessment, based on the impingement rate at Merrimack Station
being de minimis, the design through-screen velocity of 0.5 fps is no longer a design
requirement. However, during the screen design process, it was identified that when the
screens are sized for a higher through-screen velocity, an unacceptably high head loss (i.e.,
energy loss due to friction) through the screens would occur. The increased head loss would
result in reduced water level within the intake bays, potentially causing cavitation and damage
to the circulating water pumps. Therefore, although the 0.5 fps velocity is no longer a design

requirement dictated by impingement concerns, due to the unacceptable head loss through the
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screens at higher velocities, a design through-screen velocity of approximately 0.4 fps was

maintained.

With the above design parameters in consideration, two separate wedgewire half screen
designs, one for each of the units at Merrimack Station, were created. For Unit 1, which has a
design intake flow rate of 59,500 gpm, two Half T-96HCE Screens (30% extended) are
utilized. These screens are 8 feet in diameter, 27° — 7” in length, and have a slot size of 3 mm.
A dimensioned drawing of these screens is provided by Johnson Screens in Attachment 3.
Each of these screens is designed for a through-screen intake velocity of approximately 0.4
fps with a design flow rate of 29,750 gpm/screen, totaling 59,500 gpm of flow for the entire

unit.

For Unit 2, which has a design intake flow rate of 140,000 gpm, five Half T-96HCE Screens
(30% extended) are utilized. These screens have the same dimensions as described above for
Unit 1. Each of these screens is designed for a through-screen intake velocity of

approximately 0.4 fps with a design flow rate of 29,750 gpm/screen.

Wedgewire screens for both units are designed for a through-screen velocity of approximately
0.4 fps due to unacceptable head loss through the screens at higher velocities. As stated in
Attachment 1, the frequency distribution of the Merrimack River velocities observed near the
Merrimack Station intake during the entrainment season revealed that the average sweeping
flow from north to south was 2.9 fps along the west bank near the Merrimack Station intake.
A sweeping flow of this magnitude would result in a sweeping velocity to slot velocity ratio

of approximately 7:1. This ratio is substantially above the 1:1 ratio shown to be effective at
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reducing entrainment (Attachment 1), indicating that entrainment reduction due to hydraulic
bypass can be expected. As described in Attachment 1, this expected reduction in entrainment
due to hydraulic bypass will be tested and confirmed through a site-specific confirmatory
study beginning in mid-May.
4.3 Screen Layout and Operation

A conceptual layout of the wedgewire half screens for each unit is shown in Attachment 2.
Both units are designed with a concrete plenum encompassing the front of the existing intake
structure. To aid with construction, these plenums would likely be built with precast concrete
and would not modify or interfere with the existing intake structure, but would instead be built
adjacent to the existing structure. The purpose of these plenums is to collect the flow from all
of a given unit’s wedgewire screens, combining it and providing a suction source for the
circulating water pumps. The combination of the flows from the various wedgewire half
screens serves to both simplify the manner in which flow is provided from the screens to the
suction of the circulating pumps, as well as to provide design redundancy. Because all of the
wedgewire half screens feed flow into a common plenum for each unit, if one screen were to
fail, flow can still be provided to both circulating water pumps through the remaining

screen(s).

For Unit 1, the two wedgewire half screens are placed co-linearly from north to south,
oriented in the direction of the prevailing river flow. The screens are oriented such that the
slot width is perpendicular to the river flow (i.e., screen is parallel to river flow) in order to

improve hydraulic bypass (Attachment 1). This layout allows for straightforward connections
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from the screens to the plenum without excessive piping friction losses, and also keeps the

screens relatively close to the river shore, lowering construction costs. The north and south
wedgewire screens connect to the north and south walls of the concrete plenum respectively.
Attachment 2 provides a layout drawing which illustrates the wedgewire half screen

installation at Unit 1.

For Unit 2, all five wedgewire half screens are placed co-linearly from north to south, oriented
in the direction of the prevailing river flow. The screens are oriented such that the slot width is
perpendicular to the river flow in order to improve hydraulic bypass (Attachment 1). Although
the length of the wedgewire half screens will extend beyond the width of the intake structure,
this layout is still expected to be the most efficient from an engineering standpoint, allowing
for straightforward connections from the screens to the plenum without excessive piping
friction losses, and keeping the screens relatively close to the river shore to limit construction
costs. The two north screens and two south screens connect to the north and south plenum
wall, respectively. Additionally, the middle screen, which sits directly in front of the plenum
box, connects to the east wall of the plenum. Attachment 2 provides a layout drawing, which

illustrates the wedgewire half screen installation at Unit 2.

For both units, the east wall of the concrete plenum includes two bypass gates that provide an
alternate source of circulating water should the wedgewire screens become blocked. The
water levels within the intake bay would be monitored continuously; and if necessary, the
auxiliary intake system would be initiated to maintain plant operation. This would also

prevent a large pressure differential from building up across the blocked screens, reducing the
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potential for screen damage due to blockage. The bypass gates could also be utilized without

limiting operation during portions of the year where entrainment is not of concern.
Additionally, these bypass gates may be required for operation in winter months, when frazil
ice formation in the river can occur, as well as if a high level of debris loading on the

wedgewire screens were to occur.

It is not expected that screen blockage will become an issue for screen operation during the
entrainment season. Due to Merrimack Station’s de minimis classification, the 0.5 fps design
criteria to reduce impingement is not a requirement; therefore, a small amount of screen
blockage that causes the through velocity to increase above 0.5 fps is not a concern as long as
the ratio of sweeping flow to slot velocity is maintained at 1:1 or greater during the typical
entrainment period. It is expected that, even during a minor blockage event, a ratio of 1:1 or
greater would be maintained due to the high sweeping flow velocities in the Merrimack River.
However, from a hydraulic loss standpoint, blockage could become a concern if it were to
induce excessive head loss across the screen. Therefore, each screen would be equipped with
an air burst system (ABS), which uses periodic bursts of compressed air to blow accumulated
objects from the screens, preventing excessive blockage from accumulating over time. This
system would also serve to reduce the amount of maintenance required for the screens due to
blockage. It should be noted that a detailed design of the ABS has not yet been performed, and
therefore the ABS is not represented on the drawings in Attachment 2. However, a sketch of a

typical ABS design is provided below.
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Figure 3: Sketch of a Typical ABS Design (Ref. 6.8)

The estimated head loss through a Half T-96HCE Screen (30% extended) operating at
approximately 0.4 fps is provided by Johnson Screens as 0.698 psi (Ref. 6.6). While it is not
expected that this head loss will challenge plant operability, it is possible that at low river
levels, the submergence of the circulating water pumps may be challenged due to the
increased head (i.e., friction) losses that will occur with the installation of the new screens. A
detailed hydraulic analysis will be required to confirm that pump modifications are not
required. As described in the 2014 assessment, this detailed hydraulic analysis would apply a
realistic blockage factor to the screens (based on site-specific studies) to ensure that sufficient
screening area exists to maintain sufficient submergence for the circulating water pumps.

Vortex suppression features, such as grating or modified features beneath the suction of the
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pumps, may be required based on the expected intake water level and will be evaluated as part

of this detailed hydraulic analysis.
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5 Conclusion
The 2014 Assessment preemptively evaluated several entrainment reduction technologies for

viability at Merrimack Station. Industry experience and design efforts conducted since 2012
have led to the conclusion that wedgewire half screens are the most viable and compatible

technology for Merrimack Station.

The information above provides a high-level design description for wedgewire half screen
implementation at Merrimack Station, demonstrating that the technology provides significant
entrainment benefits at a greatly reduced cost. As described above, a detailed analysis is planned
to occur through summer 2017, and will provide a final design and cost estimate for the
implementation of wedgewire half screens at Merrimack Station. Layout drawings of the
equipment and structures, vendor quotations, and a construction estimate will also be provided as
part of this detailed analysis in order to further support the selection of wedgewire half screens as

the BTA.

In addition to this detailed evaluation, a site-specific confirmatory study will be undertaken to
validate the biological effectiveness of wedgewire half screens at Merrimack Station. As
described in Attachment 1, this study will serve to confirm the entrainment reduction expected
based on the high ratio of sweeping flow to slot flow ratio. A site-specific current velocity and
direction study will occur coincident with the confirmatory entrainment reduction study to
characterize the Merrimack River sweeping flows and the consistency of the current direction

during the entrainment test period.
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The detailed design and site-specific confirmatory study for wedgewire half screens will be

undertaken to confirm that wedgewire half screens provide significant entrainment benefits at
Merrimack Station with minimal operational impacts. These efforts will provide information that

should be considered in the BTA determination for Merrimack Station.
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Memorandum

TO: Ms. Linda Landis, Eversource Energy

Mr. Richard Clubb, Enercon Services, Inc.
FROM: Mark T. Mattson, Ph.D., Vice President
DATE: 16 December 2016

RE: Wedgewire Screen Update: Attachment 1 to Enercon 316(b) Report for Merrimack
Station

Recent publically available information describing the entrainment reduction
performance of cylindrical wedgewire (CWW) screens reveals that, when designed,
installed, and operated to take advantage of certain ambient conditions, their biological
efficacy is enhanced beyond their previously described performance as passive filters.
As passive filters, CWW screens reduce entrainment primarily by excluding fish eggs
and larvae due to narrow slot width openings being less than the physical limiting
dimensions of the organisms in the intake flow (Mattson et al., 2011, 2014, and 2015). In
addition to physical exclusion, this memorandum discusses how CWW screens also
reduce entrainment by behavioral avoidance swimming ability of larvae, and by
hydraulic bypass of eggs and larvae.

The appropriate ambient conditions to enhance entrainment reduction performance of
CWW screens are present in Hooksett Pool near the cooling water intake structures at
Merrimack Station Units 1 and 2 during the “typical” 13 week entrainment period from
mid-May to early August when 97% of the annual entrainment has been observed
(Normandeau 2007). Therefore, a confirmatory entrainment study is recommended to
verify that the entrainment reduction performance of CWW screens expected based on
the comprehensive flume and field studies performed for Indian Point Energy Center
(Indian Point) demonstrate comparable effectiveness for the fish species and site-
specific hydraulic conditions at Merrimack Station.

Applied research in both a laboratory flume and in the Hudson River estuary using test
CWW screens demonstrated that the entrainment reduction performance of CWW
screens is related to three factors: physical exclusion by the slot width of passive eggs
and larvae, behavioral avoidance of the intake flow by the actively swimming larvae,
and the hydraulic bypass of eggs and larvae due to sweeping flow of river currents
along the surface of the wedgewire screen when they are installed so the river flow is in
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a direction perpendicular to the slot openings (i.e., parallel to the slot width). CWW
screens (12 inch and 18 inch diameter) with slot widths of 2, 3, 6, and 9 mm were tested
in a large hydraulic flume using approximately 450,000 fish larvae (including 207,000
White Sucker larvae) and an equal number of neutrally buoyant 1 mm diameter beads
(representing fish eggs) at flume velocities of 0.25, 0.50, 1.0, 1.5, and 2.0 feet per second
(fps), with through-slot velocities of 0.25 and 0.50 fps, for a total of 24 combinations of
slot width, flume velocity, and through-slot velocity among 4,647 individual tests.
Physical exclusion was observed to reduce entrainment in a direct relation to limiting
dimensions of the test subjects, particularly passive test subjects like beads (eggs) and
anesthetized larvae. Fish eggs, larvae, or juveniles with a greatest body depth larger
than the slot width were physically excluded and not entrained. Behavioral avoidance
was observed to be higher for the two smaller slot widths (2 mm and 3 mm) and for a
lower through-slot velocity. Overall, avoidance and hydraulic bypass were higher at
higher ratios of sweeping velocity to through-slot velocity, with typically 80% or more
of the larvae 12 mm in total length or larger capable of actively swimming to avoid
entrainment at a ratio of sweeping velocity to slot velocity greater than 1:1 (Mattson et
al. 2011, 2014, and 2015). These mechanistic flume studies demonstrated that hydraulic
bypass and avoidance were the prevailing modes of the entrainment reduction
effectiveness for CWW screens if installed with the river flow perpendicular to the slot
width and a sweeping velocity to slot velocity of 1:1 or greater (Mattson et al. 2011).

Field testing of a CWW screen conducted during the 2011 entrainment season in the
Hudson River estuary at Indian Point confirmed the entrainment reduction
performance observations from the laboratory flume tests. Entrainment sampling was
performed at Indian Point in situ for 96 continuous hours each week for 24 consecutive
weeks from mid-April through mid-September 2011 (Mattson et al. 2014 and 2015). A
total of 1,104 pairs of two-hour pumped samples (100 m® each) were collected from a 2
mm slot width CWW test screen with a 0.25 fps through-slot velocity deployed 35 feet
below the water surface and paired with control samples from coincident 1 m? Tucker
trawl tows (300 m? each) deployed at 35 feet of depth and into the prevailing current
immediately upstream from the test CWW screen. A total of 31 ichthyoplankton taxa
and 275,245 individuals (83% post yolk-sac larvae) were collected and analyzed from
these pairs of Hudson River samples filtered through a 300 micron mesh net. Larval
avoidance of the test screen was observed to increase with increasing larval length for
the most abundant species (striped bass, 35%; and Bay Anchovy, 28%) as predicted in
the flume, and the overall entrainment reduction for 2 mm CWW screens at Indian
Point was estimated to be 78% (Mattson et al. 2015).

The Merrimack River location of the Merrimack Station cooling water intake structure
appears ideal for effective entrainment reductions of installed wedgewire screens for
three reasons. First, 88% of the entrained organisms collected at Merrimack Station
during the 2005-2007 study were post yolk-sac larvae and just 1% were eggs
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(Normandeau 2007). Fish larvae in the post yolk-sac larval life stage are the largest fish
larvae of each taxon, and this life stage consistently demonstrated the greatest
reductions in entrainment in the flume and field studies (Mattson et al. 2011, 2014, and
2015). Second, White Sucker (24%) and Carp and Minnows (28%) were the
predominant (52%) fish taxa in the Merrimack Station entrainment samples
(Normandeau 2007), and both of these taxa were the principal test organisms in the
Indian Point flume studies (Mattson et al. 2011), providing confidence that the observed
Indian Point entrainment reductions are directly applicable to the expected
performance of a wedgewire screen array if designed, installed and operated similarly
to the test conditions at Merrimack Station. Third, we have observed relatively high
and consistent sweeping velocity in the Merrimack River at Merrimack Station along a
predominant north-south axis, based on field observations from two surveys performed
there during the peak entrainment periods of 2009 and 2010. Geo-referenced depth and
current data were collected across the river in the vicinity of the Merrimack Station
intake in Hooksett Pool using a SonTek Mini ADP 1.0 MHz Acoustic Doppler Current
Profiler (ADCP) and a Trimble DSM-232 GPS during the four-week periods from 17
May through 13 June 2009 and from 16 May through 12 June 2010. Data were collected
twice weekly (Tuesday and Thursday) during each four-week period (eight sampling
events per year) and consisted of one daytime set and one nighttime set. The order in
which seven cross-sectional zones were sampled from west to east banks at the intake
was randomized independently within each of the eight daytime and eight nighttime
sampling events, to avoid the potential bias of always sampling a particular stratum at
the same time of day or night. The frequency distribution of the Merrimack River
velocities observed near the Merrimack Station intake revealed that the average
sweeping flow from north to south was 2.9 fps along the west bank near the Merrimack
Station intake.

Therefore, based on the Indian Point flume and Hudson River studies, wedgewire
screens designed for Merrimack Station could have a design through-slot velocity as
high as the observed average sweeping velocity of 2.9 fps to maintain a 1:1 sweeping
velocity to slot velocity ratio that was proven effective at reducing entrainment
(Mattson et al., 2011, 2014, and 2015). Further increases in the sweeping velocity to
through-slot velocity ratio by reducing the through-slot velocity could be expected to
improve the entrainment reduction performance of wedgewire screens if
accommodated by the engineering design. A site-specific current velocity and
direction study would be required coincident with the recommended confirmatory
entrainment reduction performance study to characterize the Merrimack River
sweeping flows and the consistency of the current direction during the entire
entrainment test period. These data would assist the engineering design of a half-
diameter wedgewire screen array for Merrimack Station to maximize entrainment
reductions by determining the alignment of the long axis of each wedgewire screen so
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that the slots are perpendicular to the predominant flow direction and in a river bed
location that maximizes the sweeping flow to slot flow ratio above 1:1 during the mid-
May through July period of peak entrainment abundance.
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From: linda.landis@eversource.com [mailto:linda.landis@eversource.com]
Sent: Thursday, February 16, 2017 12:48 PM

To: Stein, Mark <Stein.Mark@epa.gov>

Subject: Re: Question Regarding Claimed CBI

Hi Mark. | will take care of that early next week. But right now | have to finish up our report on the bottom ash
transport water project. We should have that to you tomorrow. Linda

Sent from my iPad
On Feb 15, 2017, at 7:52 AM, Stein, Mark <Stein.Mark@epa.gov> wrote:

"EXTERNAL EMAIL SENDER: Do not click on links or attachments if sender is unknown or
if the email is unexpected from someone you know, and never provide a user ID or password.”

Hi Linda —

I am writing with an administrative record-related request.

You sent David Webster, Sharon DeMeo and me a letter on December 22, 2016. This letter asked EPA to issue a
new revised draft NPDES permit for Merrimack Station for public review and comment. EPA is currently considering

your request.

Your letter also submitted certain materials for EPA’s review in connection with the permit. Attachment 1 to your
letter is a December 2016 report by PSNH’s consultant, Enercon, that is entitled, “Wedgewire Half Screen Technical
Memo — PSNH Merrimack Station Units 1 & 2 - Bow, New Hampshire.” Every page of this report, including the cover
page, bears the following header or footer: “THIS DOCUMENT CONTAINS PROPRIETARY, COMPANY CONFIDENTIAL
INFORMATION SUBJECT TO BUSINESS CONFIDENTIALITY CLAIM UNDER 40 C.F.R. PART 2 AND COMPARABLE STATE
LAW.”

Region 1 wants to include this report in the administrative record for the Merrimack Station NPDES permit, but do
not want inadvertently to disclose truly Confidential Business Information (CBI). Therefore, we ask that you confirm
for us the specific text in the report that you consider to be CBIl and that you request be kept out of the public
record so that we can redact it from the report. Alternatively, and preferably, you could perform the textual
redactions that you feel are justified based on the presence of CBI and then provide us with a redacted copy of the
report. Region 1 could then put that redacted copy into the public administrative record.

Please let me know if you have any questions. Thank you for your assistance with this.

- Mark

Mark A. Stein

Senior Assistant Regional Counsel
EPA Region 1

5 Post Office Square, Suite 100
Mail Code ORA 18-1

Boston, MA 02109-3912


mailto:linda.landis@eversource.com
mailto:Stein.Mark@epa.gov
mailto:Stein.Mark@epa.gov
mailto:linda.landis@eversource.com

Tel.: 617-918-1077
E-Fax: 617-918-0077
Email: stein.mark@epa.gov

This electronic message contains information from Eversource Energy or its affiliates that may
be confidential, proprietary or otherwise protected from disclosure. The information is
intended to be used solely by the recipient(s) named. Any views or opinions expressed in this
message are not necessarily those of Eversource Energy or its affiliates. Any disclosure,
copying or distribution of this message or the taking of any action based on its contents, other
than by the intended recipient for its intended purpose, is strictly prohibited. If you have
received this e-mail in error, please notify the sender immediately and delete it from your
system. Email transmission cannot be guaranteed to be error-free or secure or free from
viruses, and Eversource Energy disclaims all liability for any resulting damage, errors, or
omissions.

This electronic message contains information from Eversource Energy or its affiliates that may
be confidential, proprietary or otherwise protected from disclosure. The information is
intended to be used solely by the recipient(s) named. Any views or opinions expressed in this
message are not necessarily those of Eversource Energy or its affiliates. Any disclosure,
copying or distribution of this message or the taking of any action based on its contents, other
than by the intended recipient for its intended purpose, is strictly prohibited. If you have
received this e-mail in error, please notify the sender immediately and delete it from your
system. Email transmission cannot be guaranteed to be error-free or secure or free from
viruses, and Eversource Energy disclaims all liability for any resulting damage, errors, or
omissions.
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