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United States Department of the Interior
OFFICE OF THE SECRETARY

Office of Environmental Policy and Compliance
                                       Custom House, Room 244

                                                           200 Chestnut Street
                                             Philadelphia, Pennsylvania 19106-2904

       

February 7, 2014 

9043.1
ER/ 0275 

Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First St., NE 
Washington, DC  20426 

RE: Review of Notice of Application Ready for Environmental Analysis, York Haven 
Power Company Hydroelectric Project (FERC #1888-030) 

COMMENTS, RECOMMENDATIONS, PRELIMINARY TERMS AND 
CONDITIONS, AND PRELIMINARY PRESCRIPTION FOR FISHWAYS 

Dear Ms. Bose:

The U.S. Department of the Interior (Department) filed a timely response to the Notice of 
Application Ready for Environmental Analysis, and Soliciting Comments, Recommendations, 
Preliminary Terms and Conditions, and Preliminary Fishway Prescriptions for the York Haven 
Hydroelectric Project (FERC #1888-030), located on the Susquehanna River in Dauphin and 
Lancaster Counties, Pennsylvania. That filing contained inadvertent word processing artifacts.  
Please replace our initial filing with this corrected version of our comments, recommendations, 
and preliminary Prescription for Fishways. 

We appreciate the opportunity to provide comments, recommendations, terms and conditions, 
and prescriptions on this application for new license. 

       Sincerely,

       Lindy Nelson 
       Regional Environmental Officer 

cc: York Haven Service List

IN REPLY REFER TO:
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United States Department of the Interior
OFFICE OF THE SECRETARY

                 Office of Environmental Policy and Compliance
                                Custom House, Room 244

                                                  200 Chestnut Street
                                      Philadelphia, Pennsylvania 19106-2904

             January 30, 2014  

9041.3
ER 13/0275 

Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First St., NE 
Washington, DC  20426 

RE: Review of Notice of Application Ready for Environmental Analysis, York Haven 
Power Company Hydroelectric Project (FERC #1888-030) 

COMMENTS, RECOMMENDATIONS, PRELIMINARY TERMS AND 
CONDITIONS, AND PRELIMINARY PRESCRIPTION FOR FISHWAYS 

Dear Ms. Bose:

The U.S. Department of the Interior (Department) has reviewed the April 29, 2013, Notice of 
Application Ready for Environmental Analysis, and Soliciting Comments, Recommendations, 
Preliminary Terms and Conditions, and Preliminary Fishway Prescriptions for the existing York 
Haven Hydroelectric Project (Project) (FERC #1888-030), located on the Susquehanna River in 
Dauphin and Lancaster Counties, Pennsylvania. The Department offers the comments herein on 
behalf of itself and its component Bureaus, the U.S. Fish and Wildlife Service (Service) and the 
National Park Service (NPS). The Department, through the Service, has reached settlement with 
York Haven Power Company. The Service is signatory to a settlement Agreement with York 
Haven Power Company (license applicant). That Settlement Agreement was filed as an offer of 
Settlement with the Commission pursuant to Rule 602 of the Commission’s Rules of Practice 
and Procedure by York Haven Power Company on January 30, 2014. Wherever the Settlement 
differs from the License Application, our comments, recommendations, and preliminary 
prescription provided herein reflect the Settlement. We note that the Commission has indicated 
its intention to prepare one basin-wide Environmental Impact Statement (EIS) for the relicensing 
of three projects on the lower Susquehanna River, of which this is only one. See, e.g. 
Notification of Updated Schedule, December 19, 2013. The other two are the Exelon – owned 
Muddy Run (P-2355-018) and Conowingo (P-405-106) Projects some distance downstream from 

IN REPLY REFER TO:
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this Project.  Accordingly some of the comments presented herein relate to the preparation of this 
EIS rather than specifically to this Project.  

This letter is submitted under the following statutory authorities: Fish and Wildlife Coordination 
Act as amended; Federal Power Act as amended; Endangered Species Act as amended; Bald and 
Golden Eagle Protection Act as amended; Migratory Bird Treaty Act as amended; Outdoor 
Recreation Act of 1963; National Trails and System act of 1968; and the National Park Service 
Organic Act.    

GENERAL COMMENTS

Background

The Department has participated throughout the Integrated Licensing Process for the York 
Haven Project. The Settlement was developed through discussions among the Service, the 
Pennsylvania Fish and Boat Commission (PFBC), and the Pennsylvania Department of 
Environmental Protection (PADEP) (collectively the “Resource Agencies”) and the York Haven 
Power Company (collectively “the Parties”).

Project Setting

The Susquehanna River is one of America's largest rivers and is approximately 410 mi (715 km) 
long. The river forms in upstate New York and west-central Pennsylvania and drains a watershed 
area of over 27,000 square miles. It is the largest tributary to the Chesapeake Bay, providing over 
60 percent of the freshwater to the Bay. The name of the river comes from an Algonquian word 
for "muddy water." This term may still be an appropriate description of the Susquehanna River 
today as it can be very turbid, particularly during higher flow events. There is also considerable 
run-off from agricultural areas that have long been a major contributor to nutrient loading in the 
Chesapeake Bay. Mean monthly flows are highest in March and April and lowest in August and 
September.

Dam construction in the lower Susquehanna River began in the early 1900’s. A low level (8 to 
16') hydroelectric dam was constructed in 1904 at Conewago Falls near the village of York 
Haven (river mile 55). The first of the high dams, the Holtwood or McCalls Ferry project (55') at 
river mile 25, was completed in 1910. The 75' high Safe Harbor Dam (river mile 32) completed 
in 1931. The 100' high Conowingo Dam (river mile 10) was completed in 1928 (SRAFRC 2010).   

The construction of the dams altered river habitat by creating impoundments that inundated and 
eliminated riverine spawning and rearing habitat for migratory fish in the lower portion of the 
Susquehanna River. Conowingo, Holtwood, Safe Harbor and York Haven dams inundated 14, 8, 
10, and 4 miles of habitat, respectively, resulting in the loss of 36 miles of riverine habitat. The 
Conowingo Reservoir (Conowingo Pool) extends to the Holtwood tailrace and the Holtwood 
Reservoir (Lake Aldred) extends to the Safe Harbor tailrace, resulting in a 32 mile stretch of 
impounded water with little flowing water habitat. Above Lake Clarke (the Safe Harbor 
impoundment) there is 15 miles of free-flowing  river to York Haven Dam (SRAFRC 2010). 
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Project Works

The existing York Haven Project (Project) consists of a headrace wall, main dam, east channel 
dam, powerhouse, and forebay bulkhead. The stone masonry headrace wall extends 3,000 feet 
upstream from the north end of the powerhouse and, with an average height of 20 feet, directs 
flow to the powerhouse. The main dam is attached to the north end of the headrace where it runs 
diagonally across the main channel of the river approximately 4,970 feet to the west shore of 
Three Mile Island. The main dam is constructed of concrete fill, and has a maximum height at 
the crest of 17 feet and an average height of 10 feet. The east channel dam consists of a concrete 
gravity dam that extends approximately 950 feet east from the east shore of Three Mile Island to 
the east bank of the river. The east channel dam has an average height of 10 feet. The stone 
masonry forebay bulkhead wall, 155 feet long, extends west from the south end of the 
powerhouse to the transformer building, perpendicular to the shoreline. From the transformer 
building, the forebay bulkhead wall extends 475 feet north along the property line to the west 
bank of the river. A 14-foot-wide by 10.5-foot-tall trash sluice gate and associated spillway are 
located adjacent to the southern end of the powerhouse at the eastern end of the forebay wall. 

The Project’s main dam and east channel dam impound the Susquehanna River, forming Lake
Frederic, extending 3.5 miles upstream from the dam. Total storage in the 1,849-acre reservoir is 
approximately 8,000 acre-feet, and total useable storage is approximately 1,980 acre-feet. The 
current FERC license allows a 1.1-foot fluctuation in the Project impoundment, but is not used 
under normal run-of-river operation. The normal water surface elevation of the Project 
impoundment is 276.5 feet. The elevation of the normal river surface below the dam is 
approximately 251.4 feet. The impoundment provides approximately 22.5 feet of net head for 
power generation purposes. 

The brick and stone masonry powerhouse has approximate dimensions of 470 feet by 48 feet and 
is located at the southern end of the headrace wall and at the eastern end of the forebay bulkhead 
wall. The powerhouse includes 20 turbine-generator units and appurtenant equipment. The 
hydraulic equipment for units 1- 3 are vertical-shaft, fixed-blade, Kaplan turbines; unit 4 is a 
vertical-shaft, manually adjustable blade, Kaplan turbine; units 5 and 6 are vertical-shaft, fixed-
blade, propeller-type turbines; units 7, 8, 10-13, and 15-20 each consist of two vertical-shaft, 
Francis turbines connected through bevel gears to a single horizontal shaft; unit 9 is a two 
vertical-shaft, Francis turbine connected through a gearbox to a single horizontal shaft; and unit 
14 is a vertical-shaft, Francis turbine. Units 1-5 have 1.6-megawatt (MW) generators; unit 6 has 
a 1.32-MW generator; unit 14 has a 1.2-MW generator; and units 7-13 and 15-20 have 0.7-MW 
generators. The Project has an authorized nameplate generating capacity of 19.65 MW and 
generates and average of 130,812 megawatt hours annually. Water flowing through the turbines 
is discharged into the tailrace immediately below the powerhouse and downstream of the dam.

There is no primary transmission lines included as part of the Project. The Project interconnects 
with the 115-kilovolt (kV) grid at the substation located immediately downstream of the 
Project’s forebay wall. A secondary service feed comes into the Project substation via Line No. 
722 at 13.2 kV. The Licensee is currently studying the feasibility of providing a nature-like 
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fishway to enhance fish passage facilities at the Project. No other new developments or changes 
in operation are being proposed at this time.

Fishery Resources

The Susquehanna River in the vicinity of the Project supports a warmwater fishery. Among the 
common riverine fish species are smallmouth bass (Micropterus dolomieu), largemouth bass (M. 
salmoides), walleye (Sander vitreus), and white perch (M. americana). In addition, anadromous 
species found in the Project vicinity include blueback herring (Alosa aestivalis), alewife (A. 
pseudoharengus), and American shad (A. sapidissima). The catadromous American eel (Anguilla 
rostrata) is also found in the vicinity of the Project.   

High Value Land Resources

The Lower Susquehanna River and Upper Chesapeake Bay region have a long history of 
recreational access and use. As stated in Executive Order 13508 (the EO), the Administration has 
set a goal of 300 additional public access sites and 2 million acres of land to be conserved to 
ensure adequate protection of the resources associated with the Chesapeake Bay Watershed and 
its tributaries including the Susquehanna River. As was accomplished in the PPL Holtwood 
(FERC #1881) proceeding1

 

, Exelon in particular has an exceptional opportunity to preserve and 
protect significant land under their ownership and enhance recreational use and access, both 
within and outside the project boundaries associated with the Conowingo and Muddy Run 
Hydroelectric Projects.

Four units of the National Trail System, including two National Historic Trails, administered by 
the NPS, are located in, adjacent to, or near the collective project boundaries and all have strong 
bearing on the position of the Department regarding the future use and disposition of those lands 
whose condition and status may affect the visitor’s experience in those units as set out below. 

The Chesapeake Bay Watershed Public Access Plan (Access Plan) was published in direct 
response to the President's Executive Order 13508, Strategy for Protecting and Restoring the 
Chesapeake Bay. The primary purpose of the Access Plan was to "access the demand for public 
access; describe existing public access facilities; assess barriers to public access; determine gaps 
in the public access system; identify opportunities for new access sites; and help direct federal, 
state and local funding toward public access opportunities.2 Importantly, the plan is updated 
annually to include newly identified potential public access sites.3

The Access Plan has been certified by FERC as a Comprehensive Plan as defined by Section 
10(a)(2)(A) of the Federal Power Act (FPA), 16 U.S.C. section 803 (a)(2)(A) which requires 
FERC to consider the extent to which a project is consistent with Federal or state comprehensive 
plans for improving, developing, or conserving a waterway or waterways affected by the 

1 See FERC Order Amending Project Boundary issued 21 December 2012 (FERC 1881-066)
2 The 2013 Access Plan was prepared by the National Park Service in collaboration with the Commonwealths of Pennsylvania and Virginia, the 
States of Delaware, Maryland, New York, and West Virginia, and the District of Columbia.
3 Issued January 7, 2014. 
http://executiveorder.chesapeakebay.net/file.axd?file=2014%2F1%2F14_15+WQ+milestones_010714+FINAL+Ver
sion.pdf  
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project.4 In this case, the Final License Applications (FA) for all three subject projects should be 
evaluated for their consistency with the Access Plan.

On May 16, 2012, the Secretary of the Interior designated four water trails in five states as new 
historic connecting components of the Captain John Smith Chesapeake National Historic Trail 
(Captain John Smith Trail), among them the Susquehanna River. In our efforts to determine how 
development of presently undeveloped lands within the viewshed of the Captain John Smith 
Trail would affect the visitor’s experience, the NPS prepared a viewshed map which is intended 
to evoke consideration of how the lands and features surrounding the water trail (the Lower 
Susquehanna River and environs) would have looked to Captain John Smith during his voyage. 
That map is set out below. It was developed as a result of the Captain John Smith Trail being 
extended to include the Susquehanna River in Pennsylvania and New York.  

The Captain John Smith Trail commemorates Smith’s voyages of exploration of the Chesapeake 
in 1607-1609, shares knowledge of the Native American societies and cultures of the 
Chesapeake region at the time, and interprets the past and present natural history of the 
Chesapeake Bay and its rivers. 

The National Park Service completed a Comprehensive Management Plan (CMP, NPS 2011) for 
the trail in 20115. The CMP states: “The promise of the Captain John Smith Chesapeake 
National Historic Trail, then, is to help the millions of people in the region and elsewhere 
experience, envision, come to understand, and care to protect what the explorers and the 
inhabitants of the region saw 400 years ago by expanding access to the Bay and rivers; by 
protecting special places reminiscent or evocative of those times; by educating the public of the 
importance and exceptional nature of the region, its people, and its resources; by providing 
recreational experiences throughout the region; by creating partnerships amongst the many 
citizens, groups and jurisdictions to realize the vision; by instilling awe and reverence for the 
special places in the Chesapeake region. Visitor experiences on the trail will include journeys on 
land – walking, bicycling, motoring – and sojourns on water – paddling, sailing and cruising, in 
craft large and small. The trail will provide national park quality experiences through NPS 
partnerships with state and local governments, and non-profit and for profit organizations.” 

Core trail-related resources identified in the CMP include “evocative landscapes - places 
possessing a feeling that expresses the aesthetic or historic sense of a particular period of time. 
This feeling results from the presence of physical features that, taken together, convey a 
landscape’s historic character.” The CMP further defines this as “visible shoreline generally 
evocative of the 17th century - primarily composed of forests and wetlands.” 

Evocative landscapes and other trail resources are the foundation of the visitor experience along 
the trail, an experience that for many visitors takes place from the water in self-guided or guided 
boating trips using a variety of watercraft.

4 FERC letter dated December 4, 2013, docket ZZ09-5-000.
5 http://www.nps.gov/cajo/parkmgmt/planning.htm
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The NPS prepared a map of evocative landscape along the Lower Susquehanna River segment of 
the Captain John Smith Trail using computer assisted viewshed analysis. This map identifies 
lands which contribute to the trail’s visitor experience and is shown below. 

This map helps guide identification of trail resources, prioritizes conservation efforts and 
development of interpretation opportunities and materials. It provides a broad brush illustration 
of general areas that merit consideration for protection within the context of the CMP and that 
may be able to be accomplished through the current relicensing processes. The CMP has been 
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certified by the FERC as a Comprehensive Plan as defined by Section 10(a)(2)(A) of the Federal 
Power Act (FPA), see fn4 above. ). In addition, the Onondaga Nation, in their comments dated 
December 13, 2013, noted their support for the establishment of the Captain John Smith Trail.

The Star-Spangled Banner National Trail (Star-Spangled Trail) connects the places, people and 
events that led to the birth of the National Anthem during the War of 1812.This Trail includes 
the Susquehanna River from immediately below the Conowingo Dam to the Chesapeake Bay, 
and therefore, while it should be considered by the Commission in its EIS, will be affected more 
by actions at the lower Exelon Projects than this one. NPS and its partners completed a 
Comprehensive Management Plan (CMP) for the trail in 2012 (NPS 2012)6. The Star-Spangled 
Trail CMP includes a framework and action plan for interpreting the history and legacy of the 
War of 1812 in the Chesapeake in ways that are meaningful and relevant to the general public. 
Visitors will be accessing this trail using both land and water routes. As with the Captain John 
Smith Trail, there are evocative landscapes along the Susquehanna River that support the Star-
Spangled Trail. The Star-Spangled Trail CMP has been certified by FERC as a Comprehensive 
Plan as defined by Section 10 (a) (2) (A) of the FPA, see fn3 above. 

In its comprehensive assessment of the Lower Susquehanna River hydroelectric projects under 
NEPA, we request that the Commission evaluate how this project affects the landscape goals of 
the NPS for the various National Historic Trails, National Recreation Trails and National Natural 
Landmarks and require project specific changes, if necessary, that would ameliorate the project’s 
ongoing and potential future impacts on those landscape goals and resources. In this way, the 
Commission can condition the project pursuant to section 10(a) of the FPA, and thereby license
the project to conform to applicable comprehensive plans for the watershed.

Native American Consultation

We recommend the Licensee consult with any Native American Tribe or Nation whose treaty 
rights may be affected by the Project. Potentially affected tribes can provide guidance in 
developing the project in a manner that seeks to preserve, protect, and enhance fish, wildlife and 
other tribal-interest resources and environmental values in the project area. It is especially 
important for the Licensee to initiate consultation so that any future studies may begin in a timely 
fashion and delays may be avoided. 

SPECIFIC COMMENTS

Settlement Agreement

The Department, through the Service, reached settlement with the Licensee on resolution of 
operational, fisheries and aquatic resources, wildlife, and water quality issues, particularly 
including terms for fish passage that would fall under the Department’s authority under Section 
18 of the Federal Power Act. The Settlement Agreement was signed by several parties in 
December 2013 and was filed with the Commission on January 30, 2014. Each of the impacts of 
Project operations was carefully considered in developing the Settlement. Representatives of the 

6 http://starspangledtrail.net/about-the-trail/planning-process/
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Service worked diligently with Licensee and the other Parties to develop a mutually agreeable 
Settlement for long-term Project management, primarily regarding fish passage. The Department 
supports the Settlement and requests that that the Commission include license conditions 
consistent with it and reflective of its terms.

As is explained in the Settlement, the expectation of the signatories is that the Commission will 
incorporate all of the terms and conditions in Section 3 of the Settlement, as express license 
articles in any license it may issue, such that all of the Settlement terms and conditions are 
enforced by the Commission. Further, we request that the Commission approve the Settlement 
broadly and incorporate it by reference into, and attach it to, the Order Issuing License. To the 
extent that any of the Settlement’s terms and conditions are not incorporated as express license 
articles, or the Commission, for some reason, determines the terms and conditions and/or express 
license articles are not enforceable, the Department requests that the Commission expressly 
identify in its licensing order each Settlement term and condition that it believes is not 
enforceable. Any Settlement term and condition not so expressly identified by the Commission
as unenforceable will be deemed, by all Parties, as enforceable by the Commission. The 
Department expects that the agreement of the Parties to consult with one another before 
undertaking various actions before the Commission (i.e., certain amendment applications) will be 
enforced by the Commission to the extent of requiring evidence of compliance before accepting 
such applications. Retention of Settlement terms such as these, as enforceable license conditions, 
is a necessary and bargained-for part of the agreement.

Fish Passage

The Licensee has agreed to provide fish protection and upstream and downstream passage for 
anadromous and catadromous species. 

Among other things, the Licensee has agreed to construct, operate, and maintain a nature-like 
fishway at the upstream terminus of the mainstem dam at Three-Mile Island to provide safe, 
timely, and effective upstream passage for American shad, river herring, and American eel.  
Riverine fish species are expected to also use the nature-like fishway. The Licensee has also 
agreed to provide a downstream migrant facility (bypass) in the headrace and operational 
measures for out-migrating juvenile and post-spawned adult shad and river herring. Studies will 
be performed for up and downstream migration for the purpose of evaluating the effectiveness of 
fish passage through the Project. No other new material developments or changes in operation 
are being proposed at this time.  

Pursuant to Section 18 of the FPA, the Department is providing herewith, in Attachment A, it’s
Preliminary Prescription for Fishways, and supporting Decision Document, which is consistent 
with the measures agreed upon in the Settlement. As said in Attachment A, the Administrative 
Record and its Index in support of the Decision Document will be filed separately.   

Federally Protected Species
On August 8, 2007, the bald eagle (Haliaeetus leucocephalus) was removed from the Federal 
Endangered Species List and is no longer protected under Section 7 of the Federal Endangered 
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Species Act (ESA). However, bald eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668-668d) and the Migratory Bird Treaty Act (16 U.S.C. 703-712; Ch. 
128; July 13, 1918; 40 Stat. 755). Bald eagles are known to nest, forage and communally roost 
along the Susquehanna River, including Dauphin County. As part the Licensee’s compliance 
under BGEPA, the FERC should require the Licensee to follow conservation measures that 
protect bald eagles in addition to adopting the National Bald Eagle Management Guidelines.  

The federally threatened bog turtle (Clemmys muhlenbergii) is also known to occur along the 
Susquehanna River in Dauphin County. As part of the Licensee’s compliance with Section 7 of 
the ESA, the FERC should require the Licensee to contact the Service’s Pennsylvania Field 
Office before any land clearing activity is initiated. If there are any questions regarding bald 
eagles or bog turtles, please contact Ms. Kagel at 814-234-4090. 

RECOMMENDATIONS

In accordance with the Fish and Wildlife Coordination Act and pursuant to Section 10(j) of the 
Federal Power Act, as amended, the Department recommends that the following special articles 
for the protection, mitigation, and enhancement of fish and wildlife resources be included in any 
license the Commission may issue for this Project.

1. To help evaluate safe and effective downstream passage of American eels through the 
Project, the Licensee shall cooperate with the Service and other interested parties in the 
funding, planning, and conduct of a Lower Susquehanna River Downstream Eel Study to 
evaluate the timing, magnitude, duration, annual variation and environmental conditions 
associated with active migration of silver eels through the lower Susquehanna River to 
the Chesapeake Bay.

2. The Project shall be operated to maintain the following minimum flows below the Project 
(the total of flows through the Powerhouse, over the Main Dam and East Channel Dam) 
as indicated in the Final License Application: 

a. 1,000 cfs or inflow from upstream, whichever is less, at all times.
b. An average daily minimum flow of 2,500 cfs or inflow from upstream, whichever 

is less. 
c. Whenever inflow from upstream is less than 3,000 cfs, the Project shall be 

operated on a run-of-river basis, adding or suspending operations at turbines to 
reflect, to the extent practicable, inflow from upstream and without adding or 
suspending turbine operations to deliberately drawdown or store water for 
purposes of generating electricity in particular time periods.

d. Minimum flows may be temporarily modified if required by operating exigencies 
beyond the control of the Licensee. 

* * * * * 
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We appreciate the opportunity to provide comments, recommendations, terms and conditions, 
and prescriptions on this application for new license. 

       Sincerely,

       
       Lindy Nelson 
       Regional Environmental Officer 

cc: York Haven Service List  
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Attachment A 

BEFORE THE
UNITED STATES OF AMERICA

FEDERAL ENERGY REGULATORY COMMISSION

Olympus Power, LLC Applicant   ) York Haven Power Company 
       ) FERC No. 1888-030 
              
     

UNITED STATES DEPARTMENT OF THE INTERIOR'S
DECISION DOCUMENT, 

PRELIMINARY PRESCRIPTION FOR FISHWAYS
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT

Approved this 31st day of January, 2014, by:

_______________________________
Genevieve LaRouche, Field Office Supervisor

U.S. Fish and Wildlife Service 
United States Department of the Interior
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UNITED STATES DEPARTMENT OF THE INTERIOR'S
DECISION DOCUMENT, 

PRELIMINARY PRESCRIPTIONS FOR FISHWAYS
PURSUANT TO SECTION 18 OF THE FEDERAL POWER ACT

1. Introduction

The United States Department of the Interior (Department) hereby submits its Decision 
Document and Preliminary Prescription for Fishways for the York Haven Hydroelectric Project
(Project), FERC No. 1888 to the Federal Energy Regulatory Commission (Commission or 
FERC) pursuant to Section 18 of the Federal Power Act, as amended. The Department will 
separately submit its supporting administrative record including an index. 

The Department developed its preliminary prescription for fishways through a review process 
that included consultation among fisheries biologists and fishway engineers from the 
Department's U.S. Fish and Wildlife Service (Service), Pennsylvania Fish and Boat Commission 
(PFBC),  Pennsylvania Department of Environmental Protection (PADEP), Maryland 
Department Natural Resources (MDDNR),  Susquehanna River Basin Commission (SRBC), as 
well as Olympus Power, LLC , and other interested parties. 

The Department has considered the record before the Commission, as well as scientific evidence 
not already included in the record before the Commission. Copies of any supporting documents 
not previously filed with the Commission or publically available will be filed via electronic 
digital media and delivered by express mail service. Copies of the administrative record will be 
provided by the Service. 

2. Administrative process, hearing rights, and submission of alternatives 

This Preliminary Prescription was prepared, and will be processed, in accordance with the 
Department’s regulations at 43 C.F.R. Part 45. These regulations provide that any party to a 
license proceeding before the Commission in which the Department exercises mandatory 
authority is provided both the right to trial-type hearings on issues of material fact and the 
opportunity to propose alternatives to the terms contained in the Preliminary Prescription.  

Therefore, the Department hereby provides notice that any party to the License Application 
Process before the Commission may request a trial-type hearing on any issue of fact material to 
this Preliminary Prescription pursuant to, and in conformance with, the regulations of the 
Department at 43 C.F.R. § 45.21. Such a request for a trial-type hearing must be filed with the 
Office of Environmental Policy and Compliance, Department of the Interior, 1849 C Street, NW, 
Mail Stop 2342, Washington, DC, within 30 days of the submission of this document. Should 
any request for trial-type hearing be filed, other parties may file interventions and responses 
within 15 days of the date of service of the request for a hearing. 43 C.F.R. § 45.22. Trial-type 
hearings will be conducted, and a Modified Prescription for Fishways developed, in accordance 
with the terms and time limits of 43 C.F.R. part 45.  
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The Department further provides notice that any party to the License Application Process before 
the Commission may submit alternatives to the terms contained in the Preliminary Prescription 
by filing them pursuant to, and in conformance with, the Department’s regulations at 43 C.F.R. § 
45.71. Any such alternative proposals must be filed with the Office of Environmental Policy and 
Compliance, Department of the Interior, 1849 C Street, NW, Mail Stop 2342, Washington, DC 
20240 within 30 days of the submission of this document. Such alternative proposals will be 
analyzed in accordance with 45 C.F.R. § 45.73.  

Finally, the Department will accept and consider any comments on the Preliminary Prescription 
filed by any member of the public, State or Federal Agency, the Licensee, or other entity or 
person. Comments should be filed within 30 days of the filing of this Preliminary Prescription, 
and should be sent to: Genevieve LaRouche, Field Supervisor, Chesapeake Bay Field Office, 
Annapolis, MD.

If no hearing is requested or alternative submitted, the Department will finalize its Prescription 
for Fishways, with accompanying analysis, when the Commission requires parties to file 
Modified Terms and Conditions and Prescriptions in accordance with 43 C.F.R. 45.73. 

3. Resource Description

3.1 Project Description

The Project is located on the Susquehanna River in Dauphin and Lancaster Counties in 
southeastern Pennsylvania (Figure 1). The Project is located upstream of Chesapeake Bay at 
river mile 55, immediately downstream of Three Mile Island Nuclear Power Plant, 17 miles 
downstream of Harrisburg, Pennsylvania and 22 miles upstream of the Safe Harbor 
Hydroelectric Station (river mile 33). The Project is the fourth dam on the Susquehanna River 
upstream of Chesapeake Bay and the fifth hydroelectric project in the lower River.  

The Project includes 20 similarly sized hydroelectric turbine units with a current licensed 
capacity of nearly 20 Megawatts. A brick and stone masonry powerhouse approximately 472 feet 
by 48 feet is located parallel to the west bank of the Susquehanna River housing the turbines, 
generators, and appurtenant equipment. Steel trashracks with four-inch clear spacing are installed 
at the intakes for each of the 20 turbines. The forebay includes a trash sluice with gate 
dimensions of 14 feet wide by 10.5 feet tall that discharges approximately 600 cubic feet per 
second (cfs). The Project operates as run of river with an allowable 1.1 foot headpond 
fluctuation. Mean monthly flows are highest in March and April and lowest in August and 
September. The Project is capable of maintaining run-of-river operations and impoundment 
water levels under low to moderate stream flow conditions. During periods of moderate to high 
runoff (>17,000 cfs), the Project turbines cannot control water levels in the impoundment. 

The normal maximum water surface elevation is 277.91 feet (NGVD29) with the value of 277.91 
feet representing the low point of the Main Dam, which under current operations is considered 
the normal elevation when river flows are less than maximum turbine capacity. The Project 
impoundment, Lake Frederic, is approximately 3.5 miles long with a surface area of 2,218 acres 
and all elevations are reference to the 1929 National Geodetic Vertical Datum. The 
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impoundment is approximately 9,600 acre-feet of gross storage capacity and a usable storage 
capacity within its allowable 1.1 feet of fluctuation of about 1,700 acre-feet, or approximately 1 
hour of storage at the plant’s maximum hydraulic capacity. The Project is operated with a year-
round continuous minimum flow requirement of 1,000 cfs and an average daily minimum flow 
requirement of 2,500 cfs, or inflow, whichever is less, both of which can be delivered through 
the powerhouse. Project currently maintains the minimum flow requirement through spillage 
over the existing dam structures in combination with the operation of a minimum of two turbine-
generator units. Additionally, Project is required to provide a minimum flow of 2,000 cfs at the 
East Channel Dam and spill 4,000 cfs at the Main Dam during the American Shad passage 
season while the upstream fish passage facility is operating.

Lake Frederic, which falls within the Project’s boundary, has approximately 29 miles of total 
shoreline length, including islands. The average maximum depth of Lake Frederic is 
approximately 18 feet with a mean average depth of 6 feet. Lake Frederic is a popular recreation 
site and provides numerous recreational opportunities including fishing, boating, picnic facilities, 
a playground, and tennis and basketball courts. Lake Frederic contains five significant islands 
(Battery, Beshore, Goodling, Goosehorn, and Shelley) with picnic facilities and nature trails 
provided and maintained by the Licensee. In addition, Lake Frederic contains several smaller 
islands which do not have facilities, but may be accessed by boaters. Fishing platforms and 
designated fishing areas are provided in the headrace and tailrace areas. Portages for canoes and 
small boats are provided around the dams. Recreational lot sites are available through a licensing 
program administered by the Licensee, on which annual license holders may place trailers or 
recreational vehicles (with some lots containing pre-existing cabins). The Project also includes a 
recreation site adjacent to the powerhouse, which provides a large grassy area with playground 
and picnic facilities as well as tennis and basketball courts and ample parking. 

The Susquehanna River is one of America's largest rivers and is approximately 444 miles (747
km) long. The river forms in upstate New York and west-central Pennsylvania and drains a 
watershed area of over 27,000 square miles. It is the largest tributary to the Chesapeake Bay, 
providing over 60 percent of the freshwater to the Bay. The name of the river comes from an 
Algonquian word for "muddy water". This term may still be an appropriate description of the 
Susquehanna today as the River can be very turbid - particularly during higher flow events. 
There is also considerable run-off from agricultural areas that have long been a major contributor 
to nutrient loading in the Chesapeake Bay.  
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Figure 1. York Haven Hydroelectric Project Boundary and Overview
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3.2 Historic Fishery Resources

3.2.1 Anadromous Fish

The Susquehanna River historically supported large numbers of migratory anadromous fish.  
These were members of the herring family Clupeidae; including the American shad (Alosa 
sapidissima), hickory shad (A. mediocris), blueback herring (A. aestivalis), and alewife (A. 
pseudoharengus), the latter two species being collectively referred to as river herring.
Populations of sea-run migratory fish have been severely impacted by human activities, 
primarily due to habitat loss from dam construction, habitat degradation and overfishing 
(ASMFC 2007 Vol. I). Construction of canal dams on the Susquehanna River in the mid-1800's 
restricted access to ancestral spawning grounds, but the construction of the four large, 
hydroelectric dams on the lower mainstem river in the early 1900's eliminated access to 
spawning habitat and nursery habitat to all but the lowermost 10 miles of the river (SRAFRC 
2010). In response to serious declines in harvest, all shad fisheries in Chesapeake Bay were 
closed (Maryland in 1980; Virginia in 1994). 

In the United States, the need for fish passage was recognized in the late 19th century and various 
methods were attempted in the early years. Technology in fishway design improved with time 
and experimentation and by the 1940's, successful passage of shad was demonstrated at 
Bonneville Dam on the Columbia River, Oregon. In the 1950's, inspired by improvements in fish 
passage technology, resource agencies began the process of restoring migratory fish to the 
Susquehanna River, focusing on American shad. Much progress has been made in the restoration 
effort, including construction of fish passage facilities at all four lower mainstem dams; stocking 
of pre-spawned adult shad into suitable spawning waters above dams; development of methods 
to rear American shad in the hatchery; the development of marking methods to distinguish 
hatchery reared fish from naturally produced fish; and the stocking of tens of millions of cultured 
American shad larvae.  

Around 1970, the utility companies owning the dams along the Susquehanna River began 
working with Federal and state agencies to stock the upper Susquehanna River with shad eggs 
and built a facility at Conowingo Dam to trap and transfer American shad and river herring 
upstream to spawning areas near Middletown and Columbia, Pennsylvania. The Conowingo 
trapping facility had limited success, however, collecting only 945 shad between 1972 and 1980 
(SRAFRC 2010). 

As part of a 1984 Settlement agreement, Pennsylvania Power and Light (PPL), Safe Harbor 
Water Power Corporation (SHWPC) and the Licensee provided $3.7 million over the period 
from 1985-1994 to fund the trap and transfer program for American shad, expand hatchery 
operations and conduct studies related to American shad restoration. By the late 1980s, the catch 
of returning adult shad at Conowingo had increased to several thousand American shad per year. 
As a result, a new fish passage facility capable of passing 1.5 million shad and 10 million river 
herring was completed in 1991 at Conowingo Dam. In 1993, SHWPC, PPL, and the Licensee
reached a Settlement Agreement with various agencies (Settlement 1993). This agreement 
required Safe Harbor and Holtwood to have fish passage facilities in place by 1997 and required 
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the Licensee to install facilities no later than three years after the in service date of the facilities 
at Holtwood and Safe Harbor. The Holtwood fishway was completed in spring 1997. The fish lift
has a design capacity of 2,700,000 shad and 10,000,000 river herring. Since the first year of 
operation at Safe Harbor in 1997, performance beat expectations with the facility lifting over 
200,000 fish past the dam, including nearly 21,000 American shad. Even though counts are low 
today at the Conowingo Dam, Safe Harbor successfully passes 80% of the fish upstream of the 
fish swimming from the Holtwood Dam.  

3.2.2 Catadromous Fish 

The American eel (Anguilla rostrata) is the only catadromous fish in the Susquehanna River.  
Unlike American Shad and river herring, American eel spawn at sea and return as juveniles to 
seek out upstream nursery and foraging habitats.  Eel maturation may take 5 to 20 years before
adult eels migrate downstream in the rivers, returning to the ocean to spawn (ASMFC 2012a).  
Historically, American eels were very abundant throughout the Susquehanna River, and 
supported a commercial fishery in the Susquehanna River Basin that exceeded the American 
shad harvest in the late 19th century (SRAFRC 2010). Construction of the mainstem dams in the 
early 20th century precluded juvenile eels from accessing the majority of the Susquehanna River 
Basin. The PFBC collected a total of about 17 million juvenile eels below Conowingo Dam for 
stocking in the Susquehanna River Basin between 1936 and 1980. The fish lifts at Conowingo 
Dam collected a high of 90,000 juvenile American eels in 1974, but those catches have declined 
dramatically in more recent years with less than 10 eels having been captured each year
(SRAFRC 2013a).   

3.3 Current Fisheries 

3.3.1 American Shad

3.3.1.1 Coast-Wide American Shad Status

The current status of American shad along the Atlantic coast is summarized by the Atlantic 
States Marine Fisheries Commission (ASMFC) in Amendment 3 to the Interstate Fishery 
Management plan for Shad and River Herring (ASMFC 2010) and the most recent American 
Shad Stock Assessment (ASMFC 2007, Vol. I). Historically, American shad, hickory shad,
alewife, and blueback herring (collectively termed Alosines) were an extremely important 
fishery resource and supported very large commercial fisheries along the Atlantic coast of both 
the United States and Canada. Coast-wide landings of American Shad at the turn of the century 
were approximately 50 million pounds. However, by 1980 the landings decreased dramatically to 
3.8 million pounds. Total landings of river herring (alewife and blueback herring) varied from 
40-65 million pounds from 1950-1970, then declined steadily thereafter to less than 12 million 
pounds by 1980. These dramatic declines in commercial landings were perceived as an 
indication that a coordinated management action would be required to restore Alosine stocks to 
their former levels of abundance. Therefore, in 1981, the members of the ASMFC recommended 
the preparation of a cooperative Interstate Fishery Management Plan (FMP) for American shad 
and river herrings. The initial FMP was completed in 1985 and recommended management 
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measures that focused primarily on regulating exploitation and enhancing stock restoration 
efforts.

In spite of the efforts to develop and implement the FMP, Alosine stocks continued to decline 
and in 1994, ASMFC determined that the original FMP was no longer adequate for protecting 
and restoring remaining shad and river herring stocks. They concluded that the declines may 
have been the result of overharvest by in-river and ocean-intercept fisheries; excessive striped 
bass predation; biotic and abiotic environmental changes; and loss of essential spawning and 
nursery habitat due to water quality degradation and blockages of spawning reaches by dams and 
other impediments. A coast wide assessment was completed in 1998 and Amendment 1 to the 
FMP was adopted in 1999 and additional addendums were added in 2000 and 2002. Amendment 
1 and the addendums focused on maintaining directed fishing mortality below set benchmarks 
which defined ASMFC shad management until the adoption of Amendment 3 in 2010. 

The 2007 stock assessment (ASMFC 2007, Vol. I) found that American shad stocks were at all-
time low levels and did not appear to be recovering to acceptable levels.  Commercial landings 
declined to 574,300 pounds in 2005 (a reduction of approximately 85% since 1980).  The 
primary causes for continued stock declines were attributed to a combination of excessive total 
mortality, habitat loss and degradation, and migration and habitat access impediments. The 2007 
stock assessment also concluded that management based on fishing mortality benchmarks, as in 
Amendment 1, was no longer valid for American shad stocks since they are subjected to several 
sources of human-induced mortality including direct and indirect fisheries as well as fish passage 
mortality at dams and river pollution. Since the components of human-induced mortality (direct 
and indirect fisheries, dam-induced, and pollution) are difficult or impossible to partition, and 
difficult to separate from natural mortality, the 2007 stock assessment suggested the use of a total 
instantaneous mortality rate that preserves 30% of unexploited spawning biomass per recruit as a 
benchmark (Z30) to help guide management and gauge restoration progress.

General conclusions from the 2007 stock assessment were: 
Ocean mixed stock harvest has been a large component of total American shad 
harvest over the last 25 years and since the late 1980s it was the dominant component 
of shad harvest from north of Virginia.  
The expected benefits resulting from the ocean intercept fishery closure were not 
obvious in this assessment and might take one or more generations of American shad 
before they are realized.
Available total mortality estimates generally exceeded Z30 for most years in rivers 
where data were suitable for catch curve analysis and where data supported spawning 
stock biomass per recruit modeling.  
Data on annual number of fish passing upriver at dams on several Atlantic coastal 
rivers exhibited a coast-wide pattern of an increase followed by a decrease. 
Interestingly, most fish passage numbers declined at about the same time (late 1990s 
to early 2000s).This synchronous decline suggests a coast wide change in 
environmental conditions or mortality factors that affected stocks from South 
Carolina to Maine within a five year period. 
Continuous fishery dependent and independent catch-per-unit-effort series generally 
only provide insight into recent stock dynamics, except for the Delaware River Lewis 
haul seine index.
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Trends in juvenile production do not show consistent patterns coast-wide; however, 
regional patterns and some local trends were noteworthy: 
Recruitment has increased in the upper Chesapeake Bay, including the Potomac 
River, and Merrymeeting Bay, Maine in recent years,
Recruitment patterns in the lower Chesapeake Bay (James, York, and Rappahannock 
Rivers) and in Albemarle Sound have been similar, 
Relatively low young-of-year production was observed in all New England juvenile 
surveys in 1998 and 2001, and 
There has been consistent low recruitment in the Hudson River since 2002. 

In response to the 2007 stock assessment, Amendment 3 to the FMP was adopted in 2010.  
Amendment 3 called for the adoption of Z30 as a benchmark to evaluate observed levels of total 
mortality and whether or not population restoration was occurring. It also called for the states or 
jurisdictions to submit sustainability plans for commercial and recreational fisheries. States or 
jurisdictions without an approved plan in place would have their fisheries closed by January 1, 
2013.  Currently, Connecticut, the Delaware River Basin, Potomac River Fisheries Commission, 
North Carolina, South Carolina, Georgia and Florida have an approved sustainability plan. Some 
states such as Maryland have chosen to close their shad and herring fisheries.

In addition to regulating fisheries via sustainability plans, Amendment 3 recommended states 
and jurisdictions develop habitat plans for American shad to reduce or mitigate the impact of 
dams and other obstructions and water quality and contamination. Some recommendations for 
fish passage included working with Federal agencies and to target hydropower dams for 
appropriate recommendations during FERC relicensing; prioritize barriers in need of fish 
passage based on ecological criteria; develop new technologies to improve fish passage 
efficiency; design passage facilities that work under all water levels; and implement measures to 
pass fish via routes with the best survival. Although the development of habitat restoration and 
protection programs was proposed in Amendment 3, implementation of these programs is not 
required as it is beyond the authority of ASMFC. 

3.3.1.2 Mid-Atlantic Region American Shad Status

Although there has been an overall coast-wide decline in American shad stocks, the 2007 
ASMFC stock assessment found much variation in population trends along the coast. Regional 
trends were apparent with rivers in close geographic proximity showing similar population 
trends. When assessing the status of the Susquehanna River and attempting to give context to 
these trends, it is useful to compare them to rivers of similar size that are also located in the mid-
Atlantic region such as the Delaware River and the Potomac River.

3.3.1.2.1 The Susquehanna River

The Susquehanna River once supported large numbers of migratory fish including the American 
shad (Alosa sapidissima), blueback herring (A. aestivalis), alewife (A. pseudoharengus), and 
hickory shad (A. mediocris), striped bass (Morone saxatilis), Atlantic sturgeon (Acipenser 
oxyrinchus), and shortnose sturgeon (Acipenser brevirostrum). These stocks have been severely 
impacted by human activities, especially dam building. In the 1950s, the resource agencies 
implemented a program to restore access for migratory fish to the upper Susquehanna River 
basin, focusing on American shad.  
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As stated above, in response to harvest declines that signaled critically low fish stock levels, the 
directed American shad fisheries in the Chesapeake Bay region were closed (Maryland in 1980 
and Virginia in 1994). The American shad stock in the Susquehanna River improved slowly and 
made an impressive comeback by 2001 when over 200,000 adult shad were counted at the 
Conowingo Dam fish lifts. However, since 2001, adult numbers have decreased most likely due 
to a variety of factors including: poor efficiency of fish passage measures and facilities; low 
hatchery production in recent years; low numbers of spawning fish accessing quality habitat;
poor young-of-year recruitment upstream of Conowingo Dam; ocean and Chesapeake Bay 
mortality; turbine mortality; and predation (SRAFRC 2010). 

The decline over the past decade in adult shad counted at Conowingo Dam fish lifts also 
coincides with declines seen downstream of the Conowingo Dam tailrace. Abundance estimates 
from mark-recapture and a surplus production model conducted from 1988 through 2012 both 
showed an increase through 2001 followed by a decrease (SRAFRC 2013b). Also, catch-per-
unit-effort (fish per boat hour) from the Conowingo Dam tailrace showed similar trends 
(SRAFRC 2013b). The percentage of repeat spawning American shad in the Conowingo Dam 
tailrace also increased from 1984 to 2002, but has remained fairly stable since then with 34% of 
males and 73% of females being repeat spawners in 2012. 

3.3.1.2.2 The Delaware River

In the late 1890s, the Delaware River had the largest annual commercial shad harvest of any 
river on the Atlantic Coast with estimates ranging up to 19 million pounds in a given year. The 
harvest began to decline rapidly in the early 1900s due to water pollution, overfishing, and dams 
on major tributaries (ASMFC 2007, Volume II). Despite improved state legislation and 
regulation, and a massive program of artificial propagation of shad stocks in the late 1800s, the 
shad fishery eventually collapsed under the combined pressures. By the 1940s, the commercial 
shad fisheries were mainly limited to the lower reaches of the Delaware River and Delaware Bay 
downstream of Pennsylvania by 1950. The urban reach of the Delaware River was one of the 
most polluted stretches of river in the world (ASMFC 2007, Volume II). 

The Delaware River stock of American shad rebounded from the 1960s through the 1980s, but 
declined again. It is evident that the Delaware River stock of American shad declined through the 
1990s and remains at low levels (ASMFC 2007, Volume II). The catch-per-unit-effort (fish/haul) 
in the Lewis haul seine fishery in the lower Delaware River had a recent peak in 1989 with a 
52.20 fish/haul, but declined to only 2.89 fish/haul in 2005. Relative abundance measures of 
juvenile American shad increased from 1980 through 1996 and have since varied without trend.  
There does not seem to be an identifiable cause of the decline nor an indication as to why the
stock has remained at low levels in recent years. Although recent high abundances of striped bass 
have been hypothesized to be a reason for continued low abundance of American shad in the 
Delaware River, the 2007 stock assessment found no empirical data to attribute the shad decline 
in the Delaware River solely to striped bass.

3.3.1.2.3 The Potomac River

Among Chesapeake Bay stocks of American shad, the Potomac River population shows the most 
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promising signs of recovery. The gill-net index, the pound net index, and the juvenile abundance 
index used in the 2007 ASMFC stock assessment (ASMFC 2007, Volume III) depict increasing 
trends in relative abundance.  Age structure has broadened and the mean age has increased. 
Estimates of total mortality have declined from 2002 to 2005. Benchmark values Z30 (the total 
mortality that preserves 30% of unexploited spawning stock biomass per recruit) in the 
Chesapeake Bay region (York River, Virginia) derived from a yield model ranged from 0.62 to 
0.86 depending on the assumed level of natural mortality. Total instantaneous mortality 
estimated in 2005 from catch curve (0.82) and repeat spawning (0.66) data were within this 
range indicating that total mortality was not excessive.

Another benchmark for American shad in the Potomac River is the geometric mean of pound net 
catch rates reported in Walburg and Sykes (1957) for the years 1944 to 1952, a value of 31.1 
pounds per net-day. Although pound net catch rates remain below the benchmark, catch rates 
have steadily increased from 0.94 in 1988 to 12.21 in 2005 (ASMFC 2007, Volume III). To 
continue stock rebuilding, there should be no new expansion of the fishery until the benchmark is 
reached. 

It appears the decline in American shad seen on the Susquehanna River over the past decade 
coincides with a decline seen on the Delaware River. However, the American shad population in 
Potomac River is increasing and we would expect that the Susquehanna population should show 
trends more similar to the Potomac River since both are major Chesapeake Bay tributaries.

3.3.2 American Eels

The ASMFC completed a stock assessment in 2012 and concluded that the coast-wide stock of 
eel is depleted, due to a combination of historical overfishing, habitat loss, food web alterations, 
predation, turbine mortality, environmental changes, toxins and contaminants, and disease 
(ASMFC 2012a). Currently, ASMFC is considering changes to its Interstate Fishery 
Management Plan for American Eel. The American Eel Management Board (state directors) 
recently reviewed advice from the American Eel Technical Committee with respect to potential 
management changes needed to address modern population declines. In addition to the 
management actions by ASMFC, the Service was petitioned in 2004 to review the status of 
American eel under the ESA. The Service concluded that the petition warranted further 
consideration, however the Service determined that listing was not warranted at the end of their 
review in 2007. The Service was petitioned again in 2010 by the Council for Endangered Species 
Act Reliability to re-consider listing the American eel under the ESA based on new information.  
In 2011, the Service concluded that the species warrants a more extensive status review which is 
expected to be completed in September 2015. 

American eels have been largely excluded from the Susquehanna River Basin above Conowingo 
Dam since the early 1900’s (SRAFRC 2010). Although PFBC conducted an intermittent trap and 
transfer program through 1980, by 2000 there were essentially no eels remaining in the 
watershed. Fish lifts at the four lower mainstem dams have passed few to no American eels in 
the past 10 years. In 2008, the Service initiated an experimental trap and transfer program at 
Conowingo Dam. This program has released over 300,000 juvenile eels from 2008 through 2012 
at various locations throughout the Susquehanna River Basin (SRAFRC 2013a). A portion of 
these eels have been stocked in areas where freshwater mussels are present, because American 
eel are the primary host species for successful reproduction of the eastern elliptio mussel 
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(Elliptio complinata) (Lellis et al. 2013). Freshwater mussels have the potential to reduce 
suspended solids and dissolved nutrients (Vaughn 2010, Atkinson et al. 2013, Spooner et al. 
2013). 

3.3.3 River Herring

On August 5, 2011, the National Marine Fisheries Service (NMFS) received a petition from the 
Natural Resources Defense Council (NRDC) requesting that they list alewife (Alosa
pseudoharengus) and blueback herring (A. aestivalis) under the ESA as threatened throughout all 
or a significant portion of their ranges. Alternatively, NRDC requested the designation of distinct 
population segments of alewife and blueback herring as specified in the petition, including the 
Chesapeake Bay for both species. 

The petition contained information on the two species, including population status and trends, 
and factors contributing to the species’ decline. The petition was determined to be warranted and 
NMFS published a positive 90-day finding on November 2, 2011. NMFS initiated a status 
review of the species to determine if listing under the ESA is warranted by forming an internal 
status review team (SRT) to compile the best commercial and scientific data available for alewife 
and blueback herring throughout their ranges. In May 2012, the ASMFC completed a river 
herring stock assessment, which covers over 50 river-specific stocks throughout the ranges of the 
species in the United States (ASMFC 2012b). NMFS identified the missing data required for 
their review and held workshops/working group meetings focused on addressing information on 
stock structure, extinction risk analysis, and climate change. Reports from each 
workshop/working group meeting were compiled and independently peer reviewed (Carvalho 
2012; Chaput 2012; Hutchings 2012). On August 12, 2013, the NMFS concluded that “listing 
alewife or blueback herring as threatened or endangered under the ESA is not warranted at this 
time” (78 FR 48944). Based on the data available (NEFSC 2013), the SRT concluded that 
alewife are at low risk of extinction and blueback herring are at low to moderate risk of 
extinction.   

Although listing under the ESA was determined not warranted, the conclusions of the SRT 
indicated that both species are at low abundance compared to historical levels and continued 
monitoring is warranted (NEFSC 2013). Hall et al. (2012) noted the loss of anadromous fish 
productivity in Maine was reduced by 90% by the mid-1800s, a loss attributed to lost habitat 
access due to dam construction. By the author’s estimates, this loss of habitat contributed to the 
loss of billions of juvenile alewife and blueback herring annually (Hall et al. 2012). While many 
factors affect anadromous fish returns during any given year, including incidental and direct 
harvest, climate change, and pollution, dams on historical anadromous rivers remain a significant 
impediment to restoration efforts (ASMFC 2012b; Hall et al. 2011). 

The abundance trends analysis for alewife and blueback herring evaluated returns across the 
species entire range and for specific stock complexes (NEFSC 2013). The results indicated that 
all alewife stock complexes range wide have significantly increased over the past 30 years.  
Range-wide, the observed increase in blueback herring was not significant. While the observed 
stock of alewife and blueback herring are either increasing or stable range wide, stock specific 
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trends indicate areas of concern. Specifically, the Mid-Atlantic stock complex for alewife is 
stable, neither significantly increasing nor decreasing. While stable, the abundance of all stocks 
are greatly diminished compared to historical landings records (Hall et al. 2012). The Mid-
Atlantic stock complex for blueback herring was determined to be significantly decreasing, as 
compared to the other blueback herring stocks that were considered stable.   

3.4 Existing Fish Passage Facilities

The Licensee entered into a Settlement Agreement in 1993 (67 FERC ¶ 62,291) with other 
hydroelectric operators on the Susquehanna River, Federal and state resource agencies, and local 
organizations to provide upstream and downstream fish passage facilities. This 1993 Agreement 
was subsequently modified by a 1997 Settlement Agreement approved by FERC (81 FERC 
¶61,214). The agreed upon upstream fish passage facility was installed and became operational 
in April 2000 and is located at the western end of the East Channel Dam. The fishway includes 
two sections; a “weir cut” and a 250-foot long vertical-notch fish ladder. The “weir cut” 
consisted of an upper portion with three independent groups of 25-foot-diameter coffer cells 
between which two 20-foot fixed-wheel gates are installed and a lower section with a 67-foot 
adjustable weir and a stop gate. The fish ladder has an entrance diffuser, serpentine baffles that 
form eight pools, and an exit flume. The design population (annual passage capacity) of the fish 
ladder is 500,000 shad equivalents7. East Channel Dam attraction flows are provided through the 
gated openings and a 17-foot-high by 67-foot-long weir constructed on the East Channel Dam 
immediately adjacent to the fish passage facility. A total of 200 cfs is passed through the fishway 
entrance (approximately 40 cfs through the ladder itself and 160 cfs in supplemental attraction 
flow through a rectangular conduit located under the ladder). The serpentine baffles enclose 
eight, four-foot-deep elevated pools that form the fish ladder to the impoundment. A counting 
station is located in the exit channel just upstream of the last fish ladder pool. A minimum flow
of 2,000 cfs at the East Channel Dam is required during the upstream fish migration season from 
mid-April to mid-June, with specific dates for each year determined jointly by dam operators, the 
Service, and the PFBC. The fishway stays open in flows up to 150,000 cfs. Due to safety 
concerns, the fish passage is closed when flows exceed 150,000 cfs. During the upstream 
migration season, the licensee maintains the lake level at an elevation not lower than 277.8 feet 
as measured at the entrance to the headrace. No dedicated downstream bypass facilities are 
installed. Downstream fish passage is provided through the turbines, over the spillway, and 
through the trash sluice located at the powerhouse. 

Under the terms of the 1993 and 1997 Settlement Agreements, the Project is required to provide 
a minimum flow of 2,000 cfs at the East Channel Dam and spill 4,000 cfs at the Main Dam, as 
well as maintaining the lake level at 277.8 feet or above while the upstream fish passage facility 
is operating. In addition, the Licensee and the PADEP entered into a Consent Order and 
Agreement dated June 10, 2010, under which the Licensee committed to: (1) operate and 
maintain the east channel fish passage system to allow passage of resident fish species from 
April 1 through the earlier of December 15 or until the average daily river temperature is 40° F 
for three consecutive days; (2) provide a minimum stream flow of 400 cfs in the east channel fish 
passage system after the American shad upstream passage season and during the resident fish 
passage period; (3) provide flows over the main channel dam and through the east channel after 
the American shad upstream passage season and when river flows exceed the Project’s hydraulic 

7 A shad equivalent is the measure of body volume whereby ten alewife or blueback herring equals the volume of 
one shad..
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capacity, in accordance with objectives and details to be developed through further consultations 
between the Licensee and the PFBC; (4) manage debris to maintain the functioning and 
operability of the passage system during the period of operation of the east channel fish passage 
system; and (5) conduct certain monitoring and allow the Resource Agencies with access to the 
east channel fish passage system counting room to conduct fish monitoring. 

Existing mainstem Susquehanna River upstream fish passage facilities (lifts and ladder) were 
designed, sized and operated to pass anadromous adult shad and herring, and are not effective in 
passing juvenile American eels upstream of the mainstem dams. Specialized fishways designed 
to accommodate eels are needed to allow them access to the watershed above these dams.  

3.5 Agreements Affecting Future Fish Passage Operations

The Licensee has agreed in settlement to implement fish passage enhancements at the Project in 
cooperation and consultation with the Resource Agencies. The Licensee and Resource Agencies
have focused on constructing a nature-like fishway located at the apex of the Main Dam where it 
abuts Three Mile Island. Preliminary designs of the nature-like fishway are included in Appendix 
B of the Settlement Agreement with the Licensee.

3.6 Downstream Fish Passage

Safe and timely downstream passage of post-spawned adult and juvenile American shad past 
hydroelectric projects has long been of considerable concern to the Service and state resource 
agencies. An optimal condition for increasing American shad production in the Susquehanna 
River basin is for all adult and juvenile American shad to out-migrate (downstream) safely 
(without mortality or injury) past all of the hydro, coal, and nuclear electric generation facilities 
on this River. With regard to hydroelectric projects, flow in the impoundment sufficient to guide 
fish;  and operational measures, downstream migrant facilities, sluices, bypasses, and physical 
barriers at the dam and/or powerhouse have had measures of success. Operational measures can 
include sequential or selective turbine operation, sequential shutdown, controlled spills, opening 
a gate or sluice, or a combination. Facilities can include devices and structures, sometimes in 
combination, such as pipes, gates, turbine intake screening, and plunge pools. Fish behavior 
modification has been tested and employed at this and other projects with limited success.  
Improvements in turbine design have been presented to increase the safety of turbine passage.  
Laboratory and field testing is in various stages. As a policy matter, the Service does not favor 
turbine passage. A combination of techniques can be used to provide safe and timely passage of 
various life stages of fish migrating downstream. At this time, the goal for downstream passage 
survival at each project for juvenile American shad is 95%, 80% for adult American shad, and 
85% for adult American eel (SAFRAC 2010, SAFRAC 2013a)8.

In the spirit of settlement, the Service has agreed with the Licensee to implement a combination 
of sluice/bypass, turbine passage, and dam spillage as the initial means of meeting the 

8 The goals apply to each project individually rather than two or more projects cumulatively.  They also apply to the 
entire project, rather than separately to any subset of the project operation or works.  For example, the goal for the 
American eel is for 85% of all eels that enter the project to exit the project alive and with no injury due to the project 
operation or works.
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downstream passage survival goals for the target species. Studies will be completed to determine 
the effectiveness of these measures in meeting the goal. A study is not required for survival of 
adult American shad because previous radio telemetry studies on Adult shad conducted by the 
Licensee at the Project have indicated that current project operations are meeting the passage 
goals. In the event that studies provide evidence that 95% of juvenile American shad and 85% of 
adult American eel are not passing safely downstream, then other operational measures will be
implemented and tested as described in the Settlement. If they fail, the addition of some type of 
fish guidance system will probably be needed to meet the above stated goals.

 4. Management Goals

The Service utilized the 2010 Migratory Fish Management and Restoration Plan for the 
Susquehanna River Basin (SAFRAC 2010) developed by the Susquehanna River Anadromous 
Fish Restoration Cooperative (SRAFRC) Technical Committee and adopted by the SAFRAC 
Policy Committee. The SAFRAC 2010 Plan was peer reviewed by a panel of experts, released in 
draft form for public comment, and all comments were addressed in an appendix to the SAFRAC 
2010 Plan. Following final approval by the SRAFRC Policy Committee, the SAFRAC 2010 Plan
was filed with the Commission as a comprehensive plan. An addendum to the 2010 Migratory 
Fish Management and Restoration Plan was developed and approved by the SRAFRC Policy 
Committee in 2013 (SRAFRC 2013a). The 2013 Addendum specifically addresses American eel 
restoration to the Susquehanna River Basin. The 2013 SRAFRC American Eel Restoration Plan 
for the Susquehanna River Basin was submitted to FERC in December 2013 to be considered as 
a comprehensive plan.  

Section 10(a)(2)(A) of the Federal Power Act (FPA), 16 U.S.C. section 803  
(a)(2)(A), requires the Commission to consider the extent to which a project is consistent with 
Federal or state comprehensive plans for improving, developing, or conserving a waterway or 
waterways affected by a project.

On April 27, 1988, the Commission issued Order No. 481-A, revising Order No. 481, issued 
October 26, 1987, establishing that the Commission will accord FPA section 10(a)(2)(A) 
comprehensive plan status to any Federal or state plan that: (1) is a comprehensive study of one 
or more of the beneficial uses of a waterway or waterways; (2) specifies the standards, the data, 
and the methodology used; and (3) is filed with the Secretary of the Commission.  

The Commission determined that the SAFRAC 2010 Plan satisfied the FERC Order No. 481-A
criteria for comprehensive plans and the SAFRAC 2010 Plan was listed as a comprehensive plan 
for the states of Maryland, Pennsylvania, and New York. 

As part of its independent environmental analysis, the Commission will identify and review 
comprehensive plans relevant to a proposed project and include a discussion of the proposed 
project’s consistency or inconsistency with the plans. The Commission may recommend 
measures to reduce a proposed project's conflict with the goals of accepted plans. These 
measures may be included in the final licensing order. When there are major project-plan 
conflicts that cannot be resolved with mitigation, the FERC may recommend an alternative 
project design or license denial.
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4.1 Published Plans 

A number of published State, Federal and regional fishery plans contain management goals that 
pertain to the Susquehanna River, which the Service has considered.

4.1.1 Resource Agency Plans

Atlantic States Marine Fisheries Commission. 1998. Interstate fishery management plan for 
Atlantic striped bass. (Report No. 34). January 1998. 

Atlantic States Marine Fisheries Commission. 1998. Amendment 1 to the Interstate Fishery 
Management Plan for Atlantic sturgeon (Acipenser oxyrhynchus oxyrhynchus). (Report 
No. 31). July 1998. 

Atlantic States Marine Fisheries Commission. 1999. Amendment 1 to the Interstate Fishery 
Management Plan for shad and river herring. (Report No. 35). April 1999. 

Atlantic States Marine Fisheries Commission (ASMFC).  2000.  Interstate fishery management 
plan for American Eel.  Fishery Management Report No. 36 of the Atlantic States Marine 
Fisheries Commission.  79pp. 

Atlantic States Marine Fisheries Commission. 2000. Technical Addendum 1 to Amendment 1 of 
the Interstate Fishery Management Plan for shad and river herring. February 9, 2000.  

Atlantic States Marine Fisheries Commission. 2009. Amendment 2 to the Interstate Fishery 
Management Plan for shad and river herring, Arlington, Virginia. May 2009. 

Atlantic States Marine Fisheries Commission. 2010. Amendment 3 to the Interstate Fishery 
Management Plan for shad and river herring, Arlington, Virginia. February 2010. 

National Marine Fisheries Service. 1998. Final Recovery Plan for the shortnose sturgeon 
(Acipenser brevirostrum). Prepared by the Shortnose Sturgeon Recovery Team for the 
National Marine Fisheries Service, Silver Spring, Maryland. December 1998. 104 pages.  

Susquehanna River Anadromous Fish Restoration Committee (U.S. Fish and Wildlife Service). 
2010. Migratory Fish Management and Restoration Plan for the Susquehanna River 
Basin. Harrisburg, Pennsylvania. November 15, 2010.  

Susquehanna River Anadromous Fish Restoration Committee (U.S. Fish and Wildlife Service). 
2013. American Eel Restoration Plan for the Susquehanna River Basin; Addendum to the 
2010 Migratory Fish Management and Restoration Plan for the Susquehanna River Basin. 
Harrisburg, Pennsylvania. December 5, 2013.  

Susquehanna River Basin Commission.  2012.  Comprehensive plan for the water resources of 
the Susquehanna River Basin.  Harrisburg, Pennsylvania.  June 2012. 
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4.1.2 Susquehanna River Settlement Agreements

Settlement Agreement. April 1, 1981. Pennsylvania Power & Light Company, and Safe Harbor 
Water Power Corporation, AND Pennsylvania Fish Commission, and Susquehanna River 
Basin Commission.

Settlement Agreement. December 1, 1984. Pennsylvania Power & Light Company, Safe Harbor
Water Power Corporation, and York Haven Power Company, AND U.S. Department of 
the Interior – U.S. Fish and Wildlife Service, Pennsylvania Fish Commission, Maryland 
Department of Natural Resources, Pennsylvania Department of Environmental 
Resources, Susquehanna River Basin Commission, Upper Chesapeake Watershed 
Association, and Pennsylvania Federation of Sportsmen's Clubs. 

Settlement Agreement. August 26, 1988. Philadelphia Electric Power Company, and 
Susquehanna Power Company, AND U.S. Department of the Interior – U.S. Fish and 
Wildlife Service, Pennsylvania Fish Commission, Maryland Department of Natural 
Resources, Pennsylvania Department of Environmental Resources, Susquehanna River 
Basin Commission, Upper Chesapeake Watershed Association, and Pennsylvania 
Federation of Sportsmen's Clubs. 

Settlement Agreement. June 1, 1993.  Pennsylvania Power & Light Company, Safe Harbor 
Water Power Corporation, and York Haven Power Company, AND U.S. Fish and 
Wildlife Service – U.S. Department of the Interior, Pennsylvania Fish and Boat 
Commission, Pennsylvania Department of Environmental Resources, Maryland 
Department of Natural Resources, Susquehanna River Basin Commission, Upper 
Chesapeake Watershed Association, and Pennsylvania Federation of Sportsmen's Clubs. 

Settlement Agreement. June 1, 1997.  York Haven Power Company, AND U.S. Fish and 
Wildlife Service – U.S. Department of the Interior, Pennsylvania Fish and Boat 
Commission, Pennsylvania Department of Environmental Protection, Maryland 
Department of Natural Resources, and Susquehanna River Basin Commission. 

4.2 Restoration Objectives

4.2.1 Anadromous Fish

In November 2010 the Policy Committee of the Susquehanna River Anadromous Fish 
Restoration Cooperative adopted the Migratory Fish Management and Restoration Plan for the 
Susquehanna River Basin (SRAFRC 2010 Plan) that serves as a plan for future efforts to restore 
important migratory fish resources to the Susquehanna River Basin. 

The goal of the SRAFRC 2010 Plan relating to American shad and river herring is to restore self-
sustaining, robust, and productive stocks of migratory fish capable of producing sustainable 
fisheries, to the Susquehanna River Basin throughout their historic ranges in Maryland, 
Pennsylvania, and New York. The goals are 2 million American shad and 5 million river herring 
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spawning upstream of the York Haven Dam. Goals for American eel and other migratory species 
are yet to be determined.

The steps to achieve this goal are partitioned into five objectives, each with a series of tasks. The 
tasks include a brief description along with timelines, costs, potential sources of funding and an 
assessment of task status. Brief overviews of the five objectives are provided immediately below:

1. Restore access to historic habitats for juvenile and adult migratory fish. This objective 
calls for development of passage plans and performance measures to achieve specified 
minimum passage efficiency for American shad, American eels, and other migratory fish 
species at major basin dams. Specified minimum passage efficiencies are much higher 
than currently experienced at major Susquehanna River barriers. 

2. Maintain or improve existing migratory fish habitat. This objective focuses on essential 
habitat issues by inventorying blockages and assessing the impact of fish passage 
impediments through active involvement of SRAFRC in watershed project reviews while 
supporting monitoring and improving water quality. 

3.  Enhance migratory fish spawning stock biomass and maximize juvenile recruitment 
through natural and/or artificial means. This objective includes a variety of tasks 
designed to directly or indirectly improve migratory fish stocks in the Susquehanna 
River.Tasks focus on improving current techniques for artificial augmentation of 
American shad stocks, developing new techniques for augmenting river herring and eel 
populations, restoring non-Alosine migratory fish, improving instream migration, 
spawning and rearing habitat, and maintaining existing regulatory framework restricting 
harvest of migratory fish. 

4.  Evaluate the migratory fish restoration effort and adjust programs or processes as needed. 
This objective stresses the importance of data dissemination and analysis. Tasks included 
in this section will continue to collect baseline data essential to monitor restoration 
progress while researching and experimenting with technologies to improve survival, 
reproduction and spawning biomass. 

5.  Ensure cooperation among all restoration partners while generating support for migratory 
fish restoration among the general public and potential funding sources. This objective 
stresses the importance of a watershed approach to restoration and emphasizes the need 
to include coastal states and ocean waters.

The SRAFRC, through its policy and technical committees, member agencies and partners will 
rely on this plan as the foundation of its restoration activities while also recognizing that changes 
in fish stocks, threats, and management techniques will require flexibility and adaptation. 
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4.2.2 Catadromous Fish 

The ASMFC has developed an American Eel Fishery Management Plan (ASMFC 2000) to 
involve both marine and inland stakeholders in the American eel management process. The 
American Eel Fishery Management Plan for the Atlantic Coast of the United States is intended to 
aid in restoring a healthy and viable American eel population while providing surplus resources 
for a sustainable eel fishing industry. Loss of access to habitat is a primary factor in the current 
status of the stock (ASMFC 2012a). An objective of the American Eel Fishery Management Plan
is to provide adequate upstream passage and escapement to inland waters of American eel elvers 
and juvenile eels as well as provide adequate downstream passage and escapement to the ocean 
of pre-spawn adult eels.   

Declines in the American eel population in Susquehanna River Basin and elsewhere are 
attributed to a combination of causes, including commercial harvest, pollution, changes in 
oceanic currents, and the negative effects of dams and hydropower facilities (Castonguay et al 
1994, Haro et al 2000). More specifically, hydropower facilities block or restrict migration 
routes, alter freshwater rearing habitats, and cause mortality to eels both during their residency in 
freshwater and as they migrate to the Sargasso Sea to spawn. Passage through multiple 
hydropower dams, as is the case on the Susquehanna River, results in significant cumulative 
mortality of eels. Currently there are no American eel passage facilities or measures in place at 
any of the Susquehanna River hydroelectric projects, although the Service has been stocking eel 
in the Susquehanna Basin since 2008. American Eel in the Susquehanna River would benefit 
from installation of upstream and downstream fishways or implementation of operational 
measures to minimize and avoid impacts associated with upstream passage delays and turbine 
passage entrainment injury or mortality during downstream passage at Susquehanna River 
hydroelectric projects.

The SRAFRC recently drafted an addendum to its 2010 Migratory Fish Management and 
Restoration Plan for the Susquehanna River Basin relating specifically to the goals for American 
eel restoration in the Basin (SRAFRC 2013a). Between the original plan and the addendum, they 
specifically address the restoration goals for American eel in the Susquehanna River Basin. 

The goal of the American Eel Restoration Plan is to ensure that every American eel that 
approaches Conowingo Dam is passed upstream into the Susquehanna River Basin in order to 
restore American eels to the watershed, to provide a net increase of out-migrating American eel,
and restore the ecosystem functions provided by healthy American eel populations, including 
their role as predator and prey as well as acting as hosts for the glochidia of E. complinata.

The goal will be achieved through ensuring upstream passage for American eels throughout the 
Basin, increasing survival and escapement of American eels passing barriers and hydroelectric 
facilities during their downstream spawning migration, evaluating efforts to reintroduce 
American eels throughout the Susquehanna River Basin and document the influences on 
American eel on freshwater mussel populations, and increasing public awareness, appreciation, 
and knowledge of American eels.

Specifically, the SRAFRC 2010 Plan states that upstream passage plans will need to be 
developed and implemented at FERC-licensed dams to ensure adequate passage of American 
eels. The 2013 addendum suggests that a trap and transport program may be initially the most 
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effective method to support American eel restoration efforts in the basin, through elimination of 
the cumulative upstream passage inefficiencies as a result of passing multiple mainstem dams.  

With regard to downstream protection, the 2010 Plan recommends that FERC-licensed dams 
must implement downstream passage plans and performance measures for silver eels to ensure at 
least 85 percent survival at each hydroelectric development. The Service has developed an Egg 
Per Recruit Model to evaluate the effects of upstream passage efficiency and downstream 
survival on the population of American eel in the Susquehanna River (Sweka et al. 2013). The 
model output provides evidence that with trap and transport of juvenile eels, at least 80% 
downstream survival is required at each of the lower four mainstem dams and one pumped 
storage facility to produce as many eggs from the Susquehanna River compared to what is 
currently being produced by not moving eels upstream of Conowingo Dam. The 85% 
downstream survival target was selected to be slightly more restrictive than the “break-even” 
point in Sweka et al. (2013) and result in a slight increase in eel egg production from the 
Susquehanna River above what is currently occurring with no upstream passage. 

5. Statutory Authority

Section 18 of the Federal Power Act, 16 USCS §811, states in pertinent part: 

The Commission shall require the construction, maintenance and operation by the 
Licensee at its own expense of such fishways as may be prescribed by the Secretary of
Commerce or the Secretary of the Interior.

Section 1701(b) of the National Energy Policy Act of 1992, P.L. 102-486, Title XVII, §1701(b), 
106 Stat. 3008, states: 

The items which may constitute a ‘fishway’ under section 18 [16 USCS §811] for the 
safe and timely upstream and downstream passage of fish shall be limited to physical 
structures, facilities, or devices necessary to maintain all life stages of such fish, and 
project operations and measures related to such structures, facilities or devices 
necessary to ensure the effectiveness of such structures, facilities, or devices for such 
fish.

6. Administrative Record

Evidence to support the Department’s Preliminary Prescription for Fishways is contained in the 
administrative record before the Commission, and citations to the extant record are provided 
herein. The Department has developed an administrative record in support of its Preliminary 
Prescription for Fishways.

7. Alternatives Considered

In development of this Preliminary Prescription for Fishways for the York Haven Project both 
upstream and downstream fish passage alternatives were analyzed. Upstream alternatives
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included expanding the existing fishway located on the East Channel, constructing a new 
fishway at the York Haven Powerhouse on the west side of the river, and the fisheries agencies 
preferred alternative of constructing a nature-like fishway at the apex of the existing dam. A
2012 telemetry study that was conducted on upstream migrating American shad indicating poor 
passage efficiency of the bypass channel and East Channel Fishway, providing evidence and 
need for additional fish passage facilities at the eastern apex location at the upstream end of the 
dam for American shad (YHPC 2012). The re-licensing team including state, federal, non-
governmental, and power company representatives considered the construction of the nature-like 
fishway primarily for American shad and other riverine species to have the highest fish passage 
priority deferring construction of screening, racks, overlays, guide nets, and other high expense 
downstream facilities. For downstream fish passage alternatives, louvers, guidewalls, angled bar 
racks, reduced rack spacing, overlay racks, and inclined screens or racks were conceptualized 
and found to be costly and have unknown or less than needed effectiveness and efficiency to be 
able to justify or require construction at this time. The positive flow field, increased attraction 
and bypass flows, and improved trash sluice were selected as the cost effective interim 
alternative for downstream passage until technology improves and incremental need is 
established for downstream fish passage.

8. Reservation of Authority to Prescribe Fishways

In order to allow for the timely implementation of fishways, including effectiveness measures, 
the Department requests that the Commission include the following condition in any license(s) it 
may issue for the Project:
  
Pursuant to section 18 of the Federal Power Act, the Secretary of the Interior herein exercises her
authority under said Act by reserving that authority to prescribe fishways during the term of 
these licenses and by prescribing the fishways described in section 9 of the Department of the 
Interior’s Prescription for Fishways at the Project.

9. Preliminary Prescription for Fishways

Pursuant to section 18 of the Federal Power Act, as amended, the Secretary of the Department of 
the Interior, as delegated to the Service, proposes to exercises her authority to prescribe the 
construction, operation and maintenance of such fishways as deemed necessary, subject to the 
procedural provisions contained in Section 2 above. 

The Department’s Preliminary Prescription for Fishways reflects a number of issues and 
concerns related to fish restoration and passage that have been raised by the Licensee,
Commission staff, state resource agencies, and other parties involved in these proceedings. 
Moreover, the Department, through the Service, reached settlement with the Licensee on matters 
of fish passage. The full range of issues settled are described in the Settlement Agreement, which 
includes its appendices.   

Fishways shall be constructed, operated, and maintained to provide safe, timely and effective 
passage for American shad, alewife, blueback herring, and American eels and other designated 
resident riverine fish species at the Licensee's expense.  
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To ensure the immediate and timely contribution of the fishways to the ongoing and planned 
anadromous and catadromous fish restoration and enhancement program in the Susquehanna 
River, the following are included and shall be incorporated by the Commission to ensure the 
effectiveness of the fishways pursuant to section 1701(b) of the 1992 National Energy Policy Act 
(P.L. 102-486, Title XVII, 106 Stat. 3008).  

9.1 Design Population: American Shad

Fish passage needs to be adequate to maintain self-sustaining annual populations of two million 
American shad reproducing in the free-flowing Susquehanna River above York Haven Dam and 
in suitable tributaries.

9.2 Design Population: River Herring (Alewife and Blueback Herring)

Fish passage needs to be adequate to maintain self-sustaining annual populations of five million 
river herring, reproducing in the free-flowing Susquehanna River above York Haven Dam and in 
suitable tributaries. 

9.3 Design Population: American Eel

Fish passage needs to be adequate to pass all available upstream migrating eels that arrive to
York Haven Dam to the mainstem of the Susquehanna River above the Project. Downstream 
migration of adult eels must be safe, timely and effective, achieving an 85% survival rate past the 
Project.

9.4 Operational Flows

Licensee shall operate the Project consistent with the flow management targets set forth below. 
The flow values set forth in this section are understood to be approximate and based upon 
reasonable engineering estimates.

9.4.1 Prior to NLF Facility Completion

Prior to completion and operation of the NLF Facility, Licensee shall operate the Project 
consistent with the following flow management criteria. 

a. During the American Shad Upstream Passage Season

i) An average daily minimum flow in East Channel below East Channel Dam of 
2,000 cfs. 

ii) Spill over the Main Dam of equal to or greater than 4,000 cfs.  

b. After the American Shad Upstream Passage Season until end of resident fish passage 
season (earlier of December 15 or until the average daily river temperature is less 



22

than or equal to 40 degrees Fahrenheit for three consecutive days)  

i) The Project shall be operated to provide a minimum stream flow in the East 
Channel below East Channel Dam of 400 cfs. 

ii) When river flows exceed hydraulic capacity of all available hydroelectric 
generating units, Licensee shall manage flows above the hydraulic capacity of 
available units in accordance with the following objectives:

(1) To maintain the minimum flow in the East Channel of 400 cfs. 

(2) To maintain sufficient flow at the Main Dam to assure flow is released to 
the main channel in accordance with the existing Fish Passage Operational 
Plan (FPOP), except during times of maintenance work on the Main Dam 
when reservoir levels are lowered to permit such maintenance to occur 
safely.

(3) To provide additional attraction flows to the East Channel Fish Passage 
System through operation of the wheel gates within their design capacity. 

9.4.2 After NLF Facility Completion 

After completion and operation of the NLF Facility, Licensee shall operate the Project consistent 
with the following flow management criteria

a. During the American Shad Upstream Passage Season:

i) An average daily minimum flow in East Channel below East Channel Dam of 
a minimum of 267 cfs, understanding that as river flow increases above 
21,000 cfs, flows over the East Channel Dam will occur in excess of the 
minimum of 267 cfs. 

ii) Flow through the NLF Facility (passage channel plus supplement attraction 
flow channel) equal to at least 5% of river flow when river flows above the 
Project are between 5,000 and 150,000 cfs. 

b. During the remainder of the year, the project shall be operated to provide: 

i) An average daily minimum flow in the East Channel below the East Channel 
Dam of 267 cfs. 

ii) The NLF Facility will be designed and operated to convey a minimum of 200 
cfs when the river elevation is at the elevation of the Main Dam
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iii) When river flows exceed the hydraulic capacity of all available hydroelectric 
generating units, the Licensee shall manage flows above the hydraulic 
capacity of available units in accordance with the following objectives:

(1) To maintain a minimum flow in the East Channel of 267 cfs, 
understanding that as river flow increases above 21,000 cfs, flows over the 
East Channel Dam will occur in excess of the minimum of 267 cfs. 

(2) To maximize the remainder of flows abo ve hydraulic capacity flowing 
over the Main Dam and through the NLF facility.  Within the limits of 
available flows in excess of the hydraulic capacity, except during the 
period of December 15 to the earlier of April 1 or the start of the 
American Shad Upstream Passage Season, the supplemental attraction 
flow channel will be operated with the objective of maintaining a 
maximum attraction flow through the NLF Facility.

9.5 Scheduling

The timely installation of the prescribed fishway structures, facilities, or devices is a measure 
directly related to those structures, facilities, or devices and is necessary to ensure the 
effectiveness of such structures, facilities, or devices. Therefore, the Department's Prescription 
includes the express requirement that the Licensee notify and obtain approval from the Service 
for any extensions of time to comply with the provisions included in the Department's
Prescriptions for fishways.

Regarding the timing of seasonal fishway operations, fishways shall be maintained and operated, 
at the Licensee's expense, to maximize fish passage effectiveness throughout the upstream and 
downstream migration periods for American shad, alewife, blueback herring, American eel, and 
designated resident riverine fish.
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Table 1.   Upstream and downstream migration periods for species covered in this Prescription 
for Fishways. (*)

Species Upstream Migration Period Downstream Migration 
Period

American shad April 1 through June 15 July 1 through November 15 
(juv.) 
April 15 through July 1 (adult) 

Alewife & blueback herring March 1** through June 15 June 15 through October 14 
(juv.) 
April 15 through July 1 (adult) 

American eel April 1 through December 1, 
or whenever river temperature 
is above 50 degrees F *** 

September 15–February 15,
or whenever river temperature 
is above 37 degrees F **** 

* Any of these migration periods may be changed during the term of the license by the 
Department, based on new information, and in consultation with the other fishery agencies and 
the licensee.

** This operational period is based on Alewife migration timing from other tributaries to the 
Chesapeake Bay (Sutherland 2000, Eyler et al. 2002, Slacum 2003) 

***This initial operational period is based on preliminary data on American eel migration timing 
from other tributaries to the Chesapeake Bay. 

**** The Department is calling for the licensee to study the magnitude and timing of 
downstream eel migration through the project so that the effectiveness of a reduced period can be 
evaluated. This initial operational period is based on preliminary data on American eel migration 
timing from other tributaries to the Chesapeake Bay (Welsh et al. 2009). 

9.6 Specific Prescriptions for the York Haven Project 

9.7 General Requirements

9.8 Fishway Operating Procedures (FOP)  

a. The FOP will include, for each fishway, schedules for routine maintenance, 
procedures for routine operations (including: seasonal and daily periods of 
operation, dam and powerhouse operational measures) detailing with how the 
plant shall be operated during fish passage season including sequencing of turbine 
start-up and operation, debris management as well as any other necessary 
provisions for plant operation and related to attraction flow as a component of the 
fish passage system to the  operation of the NLF, procedures for monitoring and 
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reporting on the operation, and procedures for use in case of emergencies and 
Project outages significantly affecting fishway operations.   

b. The Licensee shall implement the FOP consistent with the approval of the 
Service. The Licensee shall provide written documentation to the Resource 
Agencies that all fishway operational personnel have reviewed and understand the 
FOP signed by the operations manager of the Amended Project. 

c. Copies of the approved FOP and all modifications will be provided to the 
Resource Agencies.  

d. By December 31 of each year, following commencement of the Amended Project, 
the Licensee shall provide an annual report detailing; the implementation of the 
FOP, including any deviations from the FOP and a process to prevent those 
deviations in the future to the Resource Agencies; any proposed modifications to 
the FOP, or in the case of emergencies or Project outages, the steps taken by the 
Licensee to minimize adverse effects on fishway operation or fish passage 
measures; and any proposed modifications to those steps to further enhance their 
effectiveness in the future. The Licensee shall meet with the Resource Agencies 
by January 31 of each year unless a different date is mutually agreed upon by the 
Licensee and the Resource Agencies. Any required modifications to the FOP shall 
be submitted to the Resource Agencies within 30 days of receipt of a request for 
the modification unless a longer period is approved by the Service. The 
modifications to the FOP shall be implemented consistent with the approval of the 
Service. Nothing herein shall require the Licensee to make operational or
structural changes related to the fish passage facilities and measures beyond those 
changes provided for in Section 9.9 hereof.   

e. For fish passage system enhancements and facilities that do not begin operation 
with the entry into operation of the Amended Project, 60 days prior to operation 
of the enhancements and/or facilities, the Licensee shall submit FOP provisions 
for any such new fish passage enhancements, facilities and measures to the 
Resource Agencies for review and approval and shall implement the FOP as 
approved by the Service. 

9.9 Fish Protection and Passage

9.9.1 Upstream Fish Passage / Nature-Like Fishway Construction  

a. Licensee shall finance, design, permit and install a nature-like fishway facility 
(NLF Facility) in the vicinity of the apex of the Main Dam and Three Mile Island 
(TMI) in substantial compliance with the design criteria for the NLF Facility set 
forth in the Settlement Agreement. Licensee shall complete engineering design, 
apply for and obtain required governmental approvals, construct, and place into 
operation the NLF Facility by November 30, 2021.
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b. In consultation with the Resource Agencies, Licensee shall develop the final plans 
and specifications for the NLF consistent with the design concept and design 
criteria in Appendix A9

9.9.2 NLF Facility Operations

, and shall submit such plans and specifications to the 
Resource Agencies, Licensee shall provide a minimum of 60 days for the 
Resource Agencies to submit comments on such plans and for review by the 
Service and PADEP. Such comments, review and approval shall not result in a 
material change. After approval of such plans by PADEP and the Service,
Licensee shall submit such plans to the Commission for approval. Licensee shall 
include the final plans submitted to the Commission evidence of Licensee does 
not adopt a recommendation made by a Resource Agency other than PADEP and 
the Service, the filing shall include the Licensee’s reasons together with 
supporting information. The plans shall not be implemented until the Licensee is 
notified that the plans are approved by the Commission. Upon Commission 
approval and the receipt of all other required governmental approvals, the 
Licensee shall implement the plans, including any changes required by the 
Commission.

Following construction of the NLF Facility, Licensee shall perform all required routine 
maintenance of the NLF Facility. Licensee shall conduct periodic inspections of the NLF 
Facility; and manage and remove debris from the NLF Facility to maintain the functioning and 
operability of the NLF Facility sufficient to allow and not significantly impede the passage of 
fish.

Licensee shall prepare an NLF Facility operations and maintenance plan (the “NLF O&M 
Plan”), and will submit the NLF O&M Plan for review by the Resource Agencies and for
approval by PADEP and the Service. Following review and comment by the Resource Agencies,
and approval by PADEP and Service, the Licensee shall submit the NLF O&M Plan to FERC, 
and shall implement the NLF O&M Plan for the duration of the License. Licensee shall include 
in the NLF O&M Plan submitted to the Commission documentation of approval by PADEP and 
the Service, consultation with the other Resource Agencies, copies of the Resource Agencies’ 
comments and recommendations, and a description of how the other Resource Agencies’ 
comments are accommodated. Licensee shall provide a minimum of 30 days for review and 
approval of the NLF O&M Plan by PADEP and the Service and for review and comment by the 
other Resource Agencies.  

Any amendment to the NLF O&M Plan that materially alters the operation, maintenance, 
monitoring or reporting procedures relating to the NLF Facility shall be subject to review and
approval by PADEP and the Service, and review and comment by the other Resource Agencies. 

Licensee shall provide copies of the approved NLF O&M Plan and all amendments thereto to the 
Commission and the Resource Agencies.  

9 Appendix A, D, E, G, and H are included by reference.  They are integral to and attached to the Settlement
Agreement on which this Preliminary Prescription for Fishways is based.
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9.9.3 Monitoring of Shad Passage Effectiveness & Subsequent Actions

The Licensee shall perform post-construction monitoring of the NLF Facility in accordance with 
the following provisions in consultation with the Resource Agencies and submit the results of 
such monitoring to the Resource Agencies and the Commission.   

(a) The period from completion of construction through the end of the first American 
shad upstream shad passage season following completion of the NLF Facility will 
be a “shake-down” period, during which Licensee shall conduct visual 
observations and make adjustments to the NLF Facility to address any 
unanticipated inhibitions or barriers that impede the NLF Facility’s performance.

(b) Starting in the second American shad upstream passage season following 
completion of the NLF Facility, Licensee shall commence telemetry studies to 
monitor the overall effectiveness of the NLF Facility, consistent with the 
following: 

(i) The telemetry studies will be conducted for at least two years, and potentially 
a third year if, after consultation with the Resource Agencies, determined to 
be necessary by the Licensee or either the Service or PADEP in order to 
obtain observations over a range of high and low flows typical of American 
shad passage seasons on the Susquehanna River. In general, the range 
defining typical high and low flows during the American shad upstream 
passage season would be anticipated to be as follows:   

Typical low flow range:  22,000 to 35,300 cfs. 
Typical high flow range:  35,300 cfs to 55,600 cfs. 

(ii) The telemetry studies will be planned to be conducted during successive shad 
passage seasons, but may be performed on a non-successive basis under the 
following circumstances:  

1. Licensee may postpone conduct of the telemetry studies, after consultation 
with the Resource Agencies and with the concurrence of the Service and 
PADEP, in the event that extenuating circumstances (such as the unusual 
flows, construction at downstream dams or other conditions) are 
interfering or expected to interfere with upstream shad passage.  The 
Resource Agencies agree that in the event that they become aware of 
circumstances that would warrant postponement of the telemetry studies, 
they will promptly notify the Licensee, with the objective of providing 
notice to the Licensee to the extent practicable at least 90 days prior to the 
anticipated start of the shad passage season. 

2. Licensee may postpone a successive season’s telemetry study if Licensee 
determines, after consultation with the Resource Agencies and with the 
concurrence of Service and PADEP, that some physical adjustment to the 
NLF Facility is advisable based on the observations during the prior shad 
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passage seasons, in which case Licensee shall will implement the physical 
adjustments and perform the telemetry study in the American shad 
upstream passage season following implementation of the physical 
adjustment.

(iii) The telemetry studies will utilize American shad tagged at the Safe Harbor 
Project, provided that access is granted by the owner of such Project.  

(iv) The telemetry studies shall utilize radio telemetry, acoustic telemetry, or such 
other technologies as Licensee proposes and PADEP and the Service, after 
consultation with the other Resource Agencies, approve. The general 
parameters and protocols for such telemetry studies (number of fish, fish 
release sites, target areas for telemetry antennas) are described in Appendix D. 
At least 10 months prior to the start of the second Upstream American Shad 
Passage Season following completion of the NLF Facility, Licensee shall 
prepare and submit to the Resource Agencies for review an NLF Facility 
Monitoring Plan (the “NLF Monitoring Plan”) containing detailed protocols 
for the telemetry studies.  Licensee shall confer with the Resource Agencies 
regarding the NLF Monitoring Plan, and shall provide for at least 90 days for 
PADEP and the Service to review and approve, and for the other Resource 
Agencies to review and comment on, the NLF Monitoring Plan. At least five 
(5) months prior to the start of the second American shad upstream passage 
season following completion of the NLF Facility, Licensee shall submit the 
NLF Monitoring Plan to the Commission for approval. If Licensee does not 
adopt a recommendation made by a Resource Agency, the filing with the 
Commission shall include the Licensee’s reasons together with supporting 
information. 

(c) Upstream American Shad Passage Target and Effectiveness Criteria:

(i)  The target established by the Resource Agencies is for at least 75% of the 
upstream migrating American shad passing the Safe Harbor Dam to pass 
upstream of the Project through the combination of the NLF Facility and the 
East Channel Fishway (the “Upstream Shad Passage Target”).The NLF 
Facility shall be designed and operated to be capable of achieving the 
Upstream Shad Passage Target, provided that adequate numbers of upstream 
migrating American shad reach the Project Area.The Licensee shall not be 
deemed in violation of this condition if the Upstream Shad Passage Target is 
not achieved for reasons beyond the reasonable control of the Project, 
provided that the Licensee complies with Sections 9.9.3(c)(ii)-(v) and (d)-(f)
below.

(ii)  The NLF Monitoring Plan will be designed to investigate several issues: (i) 
whether the upriver migrating American shad passing the Safe Harbor Dam 
are reaching the Project Area; (ii) whether upriver migrating American Shad 
entering the Project Area are attracted to the downstream entrance of the NLF 
Facility; and (iii) whether there are barriers to American shad entering into 
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and passing through the NLF Facility (e.g., velocity barriers or other 
constraints). 

(iii) The NLF Facility will be deemed to be effective if: (1) in two consecutive 
years after installation or subsequent modification of the NLF Facility, (A) the 
Upstream Shad Passage Target is achieved or (B) 85% of the tagged 
American shad that enter the Project Area exit the combination of the NLF 
Facility and the East Channel Fishway (the “Project Area Passage Success 
Criterion”); and (2) Licensee complies with Section 9.9.3(d) below. 

(iv) If the telemetry studies show that the Project Area Passage Success Criterion 
is achieved in two successive American shad upstream passage seasons which 
reflect a range of flows typical of shad passage seasons on the Susquehanna 
River, the Project Area Passage Success Criterion will be deemed achieved 
and the Licensee may terminate the telemetry studies.

(v)  If the telemetry studies show that the Project Area Passage Success Criterion 
is not achieved in two successive American shad upstream passage seasons, 
and such failure was not due to unusual or extenuating circumstances (such as 
unusual flow or temperature conditions), the Licensee will undertake the 
actions set forth in Section 9.9.3(e) and then perform a telemetry study for at 
least two additional American shad upstream passage seasons to confirm 
achievement of the Project Area Passage Success Criterion.

(d) Licensee shall, in consultation with the Resource Agencies, evaluate the fish 
movement data from the NLF Monitoring Plan to determine if there are barriers to 
timely passage of upstream migrating American shad within the Project Area. If 
such barriers to timely passage of upstream migrating American shad are 
identified within the Project Area, Licensee shall prepare and submit to the 
Resource Agencies a plan and schedule for those actions to address such 
conditions that are feasible, appropriate under the circumstances, reasonable and 
technically sound, provided that the Project shall not be required to undertake the 
curtailment of electric generating operations. Such plan shall be subject to review 
and approval by PADEP and the Service and review and comment by the other 
Resource Agencies. Following approval by PADEP and the Service, and as 
necessary FERC, Licensee shall implement the approved plan in accordance with 
the approved schedule. 

(e) If the Project Area Passage Success Criterion is not achieved, Licensee shall take 
the following measures, as appropriate and necessary, after consultation with the 
Resource Agencies: 

Evaluate fishway hydraulics and access for velocity and shear stress 
barriers, recognizing that hydraulics of the NLF Facility will vary with 
river flow and flow through the NLF Facility. 

Adjust positions of rock weirs and attraction water discharge if necessary. 

Adjust timing of supplemental attraction flows.
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Install ultrasound to deter fish from an area (such as the Powerhouse or 
East Channel).

Reduce flows in the East Channel to reduce attraction of American shad to 
the East Channel.

Adjust amount of supplemental attraction flows in the NLF Facility up to 
the Potential Increased Attraction Flow Value.

Evaluate whether potential barriers exist in the channel downstream of the 
Main Dam hindering fish movement to the entrance of the NLF Facility, 
and if reasonably necessary undertake feasible and cost-effective 
modifications to the channel to remove such barriers. 

(f) The upstream end of NLF Facility shall be designed to accommodate installation 
of Passive Integrated Transponder (“PIT”) tag monitoring devices at such time as 
such PIT tag monitoring devices become available and feasible for reliably 
monitoring American shad exiting the NLF Facility. At such time as requested by 
PADEP or the Service, Licensee shall conduct a feasibility study to evaluate 
whether a PIT tag monitoring facility can be successfully installed and maintained 
near the upper end of the NLF Facility to reliably monitor American shad exiting 
the NLF Facility. Licensee shall install PIT tag readers, or such other monitoring 
technology as may be agreed upon, after consultation with the Resource 
Agencies, by the Licensee, the Service and PADEP, at the upstream end of the 
NLF Facility when such technology becomes available, feasible, and technically 
sound for measuring American shad passage in the conditions of the NLF Facility 
as mutually agreed to, after consultation with the Resource Agencies, by 
Licensee, the Service and PADEP. The Parties contemplate that such monitoring 
will use American shad tagged at Conowingo or Safe Harbor to monitor overall 
effectiveness of American shad upstream passage within the lower Susquehanna 
River.
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9.9.4 Upstream Passage of Eels

Licensee shall provide for upstream passage of juvenile American eels through maintenance of 
the existing Project and installation of the NLF Facility. Based upon their present understanding 
of the behavior of juvenile American eels and the design of the NLF Facility, the Service expects
that the existing design of the Project in conjunction with the installation of the NLF Facility will 
be adequate to provide for successful upstream passage of juvenile American eels past the 
Project, and no other PM&E measures are presently believed to be necessary for such upstream 
passage of juvenile American eels.

9.9.5 Downstream Post-Spawning Adult American Shad Passage

(a) Licensee shall provide for downstream passage of post-spawning adult American 
shad through maintenance of the existing Project, installation and operation of the 
NLF Facility, and implementation of the protocol set forth in Section 9.9.5(b).   

(b) During the period of May 1 to June 30, if River Flow exceeds the sum of Project 
Hydraulic Capacity, required flows through the NLF Facility, required flows 
through the East Channel, and required flows (if any) over the Main Dam, the 
Licensee will open and spill water via the Forebay Sluice Gate (~370 cfs) to the 
extent practicable during one to two hours during the morning during weekdays, 
subject to Project personnel availability and access requirements for operations 
and maintenance purposes. Such spilling may be provided in connection with 
opening of the Forebay Sluice Gate for purposes of passing debris, it being 
understood by the Parties that during the passage of debris, it will not be feasible 
to utilize the chute structure referenced in Section 9.9.6(e).

9.9.6  Downstream Juvenile American Shad Passage 

(a) After issuance of the New License and until completion of the NLF Facility, 
Licensee shall implement the following protocol to facilitate downstream passage 
of juvenile American shad during the Downstream Juvenile American Shad 
Passage Period:

(i) During the entire Downstream Juvenile American Shad Passage Period, the 
Licensee will operate the Project units in the following order of priority, 
depending upon available River flow: (1) Unit 1-6 (Propeller units) may be 
operated without restriction up to available river flow; (2) Unit 14 (larger 
single Francis unit) may be operated if river flow exceeds capacity of Units 1-
6; (3) Units 7-13 and 15-30 (double Francis units) may be operated in 
ascending order if river flow exceeds capacity of Unit 1-6 and 14.  
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(ii) During the entire Downstream Juvenile American Shad Passage Period, the 
Licensee will open and spill water via the forebay sluice gate (~ 370 cfs) 
between the hours of 5 pm to 11 pm Eastern Standard Time (“EST”).10

(iii) If River flow exceeds the sum of Project Hydraulic Capacity, required flows 
through the East Channel, and required flows (if any) over the Main Dam, the 
Licensee will open and spill water via the forebay sluice gate (~370 cfs) to the 
extent practicable for one to two hours during the morning, subject to Project 
access requirements for operations and maintenance purposes, in order to 
provide for downstream juvenile American shad passage. 

(b) After completion of the NLF Facility, Licensee shall implement the following 
protocol to facilitate downstream passage of juvenile American shad during the 
Downstream Juvenile American Shad Passage Period: 

(i) During the entire Downstream Juvenile American Shad Passage Period, the 
Licensee will operate the Project units in the following order of priority, 
depending upon available River flow: (1) Unit 1-6 may be operated without 
restriction up to available river flow); (2) Unit 14 may be operated if river 
flow exceeds capacity of Units 1-6; (3) Units 7-13 and 15-30 may be operated 
in ascending order if river flow exceeds capacity of Unit 1-6 and 14.   

(ii) During the entire Downstream Juvenile American Shad Passage Period, the 
Licensee will open and spill water via the forebay sluice gate (~ 370 cfs) 
between the hours of 5 pm to 11 pm EST. 

(iii) The NLF Facility will be operated to maintain a flow through the fishway of 
approximately 200 cfs. 

(iv)  If river flow exceeds the sum of Project Hydraulic Capacity, required flows 
through the NLF Facility, required flows through the East Channel, and 
required flows (if any) over the Main Dam, the Licensee will open and spill 
water via the forebay sluice gate (~370 cfs) to the extent practicable for one to 
two hours during the morning, subject to Project access requirements for 
operations and maintenance purposes, in order to provide for downstream 
juvenile American shad passage.

(c)  The overall goal for juvenile American shad downstream passage is to achieve 
survival of 95% of juvenile American shad from above the Project powerhouse 
and dam to below the Project powerhouse and dam (the “Downstream Juvenile 
American Shad Passage Goal”). Measurement of such passage effectiveness and 
survival is subject to a margin of error. The effectiveness of downstream passage 
operations for juvenile American shad will be determined based upon (1) a route 

10 Note:  During the Downstream Juvenile American Shad Passage Season, a portion of the period is in daylight 
savings time and a portion is in standard time.  All timeframes stated in this Offer of Settlement are stated in Eastern 
Standard Time.  During October, sunset in the central Pennsylvania area is in a range of 5:50-5:05 pm EST.  During 
November, sunset in central Pennsylvania occurs in a range of 5:05 pm to 4:42 pm EST.
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of passage analysis as described in Section 9.9.6(d), and (2) confirmation that 
Forebay Sluice Gate provides for safe passage as described in Section 9.9.6(e).   

(d)  For purposes of the route of passage analysis, the Service will assume that (1) 
juvenile American shad will pass through the NLF Facility, through the East 
Channel past the East Channel Dam, over the Main Dam, and into the head race 
in direct proportion to the amount of flow via each such route; (2) any juvenile 
American shad passing through the NLF Facility, through the East Channel past 
the East Channel Dam, over the Main Dam, or through the forebay sluice gate 
will survive; (3) juvenile American shad that do not pass through the NLF 
Facility, through the East Channel past the East Channel Dam, over the Main 
Dam, or through the forebay sluice gate will pass through the turbines that are 
being operated in accordance with the priorities set forth in Section 9.9.6(b), and 
absent observations to the contrary, are allocated between the operating turbines 
in proportion to the flow through each turbine; and (4) the survival rate of juvenile 
American shad passing through individual turbines (based on previous balloon tag 
and blade strike analyses) are as stated in Appendix D. Based upon the foregoing 
assumptions and confirmation that Forebay Sluice Gate provides for safe passage 
as described in Section 9.9.6(f), the juvenile American shad passage goal of 95% 
would be met if at least 60% of the tagged juvenile American shad released into 
the headrace exit via the Forebay Sluice Gate (that is, pass downstream of the 
Project headrace without passing through the turbines) (the “Headrace Shad 
Turbine Avoidance Target”). Licensee shall test the downstream passage 
efficiency of the operating protocols described above by a PIT tag monitoring 
study.  Licensee shall, in consultation with the Resource Agencies, prepare a plan 
and schedule for the Headrace Shad Turbine Avoidance Study for review and 
approval of the Resource Agencies, consistent with the design criteria set forth in 
Appendix D.  The Project will be deemed to meet the Downstream Juvenile 
American Shad Passage Goal if (1) the Headrace Shad Turbine Avoidance Study 
shows that the Headrace Shad Turbine Avoidance Target is achieved and (2) the 
Licensee complies with the provisions of Section 9.9.6(f) to establish conditions 
under which the Forebay Sluice Gate provides for safe passage of juvenile 
American shad. 

(e)  Within four (4) years following License issuance and prior to performance of the 
downstream juvenile American shad studies referenced in Section 9.9.6(d), 
License shall prepare and submit to the Resource Agencies: (i) designs for a chute 
structure to convey flows beyond the roadway on the downstream side of the 
Cable Alley structure, meeting the design criteria set forth in Appendix E 
allowing juvenile and adult American shad to land unimpeded in the downstream 
pool; and (ii) removal of obstructions in or deepening of the downstream pool into 
which flows from the Forebay Sluice Gate land to provide an adequate depth of 1 
foot for each 4 feet of drop into which juvenile or adult American shad may land.  
Licensee shall submit any design plans for improvements as described in this 
Section 9.9.6(e) and a proposed implementation schedule to the Service and 
PADEP for review and approval and to the other Resource Agencies for review 
and comment, and shall implement the proposed improvements in accordance 
with the approved designs and schedule.  Any such required improvements shall 
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be completed coincident with completion of the NLF Facility, and in advance of 
commencement of the monitoring described in Section 9.9.6(d) .

(f) If the effectiveness monitoring conducted pursuant to Section 9.9.6(d) shows that 
the Headrace Shad Turbine Avoidance Target is not achieved, Licensee shall 
implement the following sequence of adaptive measures in the next passage 
season:

(i)  Open the NLF supplemental flow gate (800 cfs) during the same schedule as 
the Forebay Sluice Gate is opened.

(ii) Suspend operation of certain Francis turbine units during the hours of 5-11 pm 
EST when river flows are between 15,000 cfs and 22,000 cfs during the 
Downstream Juvenile American Shad Passage Period, up to a total generation 
loss of 1,000 Megawatt hours (“MWh”). 

(iii) Such other measures as may be agreed to by the Licensee, the Service  and 
PADEP, after consultation with the other Resource Agencies, and (to the 
extent required) approved by the Commission. 

(g) Within two years of implementing the adaptive measures referenced in Section 
9.9.6(f), Licensee shall conduct a follow-up Headrace Shad Turbine Avoidance 
Study following the protocols referenced in Section 9.9.6(d) . If the follow-up 
Headrace Shad Turbine Avoidance Study shows that Headrace Shad Turbine 
Avoidance Target is achieved, such adaptive measures shall continue to be 
implemented for the duration of the License. 

(h) If by January 1, 2028, (a) the Headrace Shad Turbine Avoidance Studies have not 
shown that Headrace Shad Turbine Avoidance Target is being achieved by 
adaptive measures implemented at the Project, and (b) based on all available 
information and after consultation with Licensee and the other Resource 
Agencies, the Service renders a determination on the basis of the record 
reasonably finding that (i) Licensee has not demonstrated that the adaptive 
measures implemented at the Project are reasonably anticipated to meet the 
Downstream Juvenile American Shad Passage Goal, and (ii) additional measures 
that are reasonably required to achieve the Downstream Juvenile American Shad 
Passage Goal (the “Additional Measures Determination”) (which Additional 
Measures Determination shall be subject to the dispute resolution / appeal 
procedures set forth in the Settlement):

(i) Within 12 months of the Additional Measures Determination, Licensee shall, 
in consultation with the Resource Agencies, prepare a design and schedule for 
implementation of additional structural and operational measures reasonably 
anticipated to meet the Downstream Juvenile American Shad Passage Goal 
that are feasible, appropriate under the circumstances, reasonable and 
technically sound.  Licensee shall evaluate, among other options, options for a 
Fish Guidance System (“FGS”) as described in the report entitled Evaluation 
of Fish Guidance Systems (Draft April 2013), or other appropriate technology 
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to achieve the Downstream juvenile American shad Passage Goal. As part of 
the evaluation report, Licensee shall provide sufficient information to 
demonstrate the reasonably likelihood of the proposed option and measures to 
meet the Downstream Juvenile American Shad Passage Goal.

(ii) Following approval of the design and schedule by the Service and PADEP,
after consultation with the other Resource Agencies, Licensee shall prepare 
and submit the applications for all required governmental approvals, including 
FERC approvals, and procure, install and implement the approved structural 
and/or operational measures in accordance with the approved schedule. Such 
approved measures shall be implemented by December 31, 2030 or such other 
date as agreed to by Licensee and the Service, after consultation with the other 
Resource Agencies, or as approved by FERC. 

(iii) If Licensee does not present a design and schedule for implementing 
additional structural and operational measures reasonably anticipated to meet 
the Downstream Juvenile American Shad Passage Goal that are feasible, 
appropriate under the circumstances, reasonable and technically sound, or 
based on all available information and after consultation with Licensee and 
the Resource Agencies, the Service does not approve the Licensee’s design 
and schedule for additional measures submitted pursuant to Section 
9.9.6(h)(i), the Service may elect to exercise its reserved authority to 
prescribe such measures as the Service determines are necessary for safe and 
effective passage of downstream migrating American shad; and Licensee 
retains all rights to challenge any such exercise of reserved authority.

(i) Within one year after the implementation of the structural and operational 
measures implemented under Section 9.9.6(h), Licensee shall perform a follow-up 
Headrace Shad Turbine Avoidance Study to evaluate the number of tagged 
juvenile American shad that exit the Forebay without exposure to the turbines.   

9.9.7 Downstream Passage for Silver Eels
Licensee shall provide for the downstream passage of silver eels in accordance with this Section. 

(a) The overall goal for silver American eel passage shall be to achieve effective 
passage and survival of 85% of silver eels from above the Project dams and 
powerhouse to below the Project dams and powerhouse (the “Downstream Eel 
Passage Goal”). Measurement of such passage effectiveness and survival is 
subject to a margin of error.  

(b) Licensee shall cooperate with the Resource Agencies and other interested parties 
in the conduct of (1) a Lower Susquehanna River Downstream Eel Study to 
evaluate the timing, magnitude, duration, annual variation and environmental 
conditions associated with active migration of silver eels from tributaries stocked 
with elvers, through the lower Susquehanna River to the Chesapeake Bay; and (2) 
a Site-Specific Route of Passage Study to evaluate the route of passage selected 
migrating silver eels in the vicinity of the Project. The design criteria for the 
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Lower Susquehanna River Downstream Eel Study and the Site-Specific Route of 
Passage Study are described in Appendix G. 

(c) At least 12 months prior to the anticipated date for completion of the NLF 
Facility, in consultation with the Resource Agencies, Licensee shall prepare a 
plan and schedule for conducting a discrete downstream passage effectiveness 
study (“Site-Specific Downstream Eel Study”), consisting of a Site Specific Route 
of Passage Study as described in Appendix G and an Eel Survival Study as 
described in Appendix H. Licensee shall submit the Site-Specific Downstream 
Eel Study plan and proposed schedule to the Resource Agencies, for review and 
approval by the Service and PADEP and for review and comment by the other 
Resource Agencies.  Licensee, in cooperation with the Resource Agencies, shall 
conduct the Site-Specific Route of Passage Study following completion of the 
NLF Facility in accordance with the approved plan and schedule, and Licensee 
shall conduct the Eel Survival Study in accordance with the approved plan and 
schedule.

(d) If the results of the Site-Specific Downstream Eel Passage Study indicate that the 
then existing Project operating measures and protocols achieve the Downstream 
Eel Passage Goal, then the Licensee shall continue to implement those protocols 
and measures.     

(e) If the results of the Site-Specific Downstream Eel Passage Study do not indicate 
that the Project’s existing operating measures and protocols do not achieve the 
Downstream Eel Passage Goal, the Licensee will prepare and submit to the 
Resource Agencies a plan and schedule for evaluating the feasibility and costs of 
potential physical and/or operational modifications to the Project to facilitate 
downstream eel passage (the Downstream Eel Improvements Study). The 
Downstream Eel Improvements Study plan and schedule shall be subject to 
review and approval by PADEP and the Service and review and comment by the 
other Resource Agencies. Licensee shall conduct the Downstream Eel 
Improvements Study in accordance with the approved plan and schedule.  The 
Downstream Eel Improvements Study will consider and evaluate whether any of 
the following adaptive measures to facilitate downstream eel passage, which may 
be implemented in a sequence or in combination, are feasible, appropriate under 
the circumstances, reasonable and technically sound and are reasonably expected 
to contribute toward achievement of the Downstream Eel Passage Goal:

(i) Adjustment to NLF Facility operations.
(ii) Installation of current inducers. 
(iii)Modifications to the juvenile American shad protection measure.
(iv)Installation of a fish guidance system.
(v) Replacement of turbine runner systems with units designed to have a lower 

mortality impact upon silver eels.
(vi)Other measures mutually agreed to by the Licensee, the Service and PADEP,

after consultation with the other Resource Agencies.
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(f) If the Downstream Eel Improvements Study identifies physical or operational 
adaptive measures listed in Section 9.9.7(e) to facilitate downstream eel passage 
that are feasible, appropriate under the circumstances, reasonable and technically 
sound,  Licensee shall prepare a plan and schedule for implementing such 
measures and an estimation as to the ability of such measures to achieve the 
Downstream Eel Passage Goal, and will submit the plan and schedule to the 
Resources Agencies for review and approval by the Service and PADEP and 
review and comment by the other Resource Agencies. Following approval of such 
plan and schedule, Licensee shall implement the measures described in the 
approved plan in accordance with the approval schedule. If Licensee does not 
present such a plan and schedule for implementing physical or operational 
adaptive measures listed in Section 9.9.7(e) that are feasible, appropriate under 
the circumstances, reasonable and technically sound, and reasonably anticipated 
to meet the Downstream Eel Passage Goal, or based on all available information 
and after consultation with Licensee and the Resource Agencies, the Service does 
not approve the Licensee’s plan and schedule for such measures submitted 
pursuant to this Section, the Service may elect to exercise its reserved authority to 
prescribe such measures as the Service determines are necessary for safe and 
effective passage of downstream migrating American eel; and Licensee retains all 
rights to challenge any such exercise of reserved authority.

(g) Within 12 months following implementation of any such improvements, Licensee 
shall evaluate and provide a report to the Resource Agencies regarding the 
effectiveness of the measures in relation to achievement of the Downstream Eel 
Passage Goal.  

(h) If the adaptive measures implemented pursuant to the Downstream Eel 
Improvements Study do not result in achievement of the Downstream Eel Passage 
Goal, the Licensee and the Resource Agencies shall on an annual basis consult as 
to potential additional studies or adaptive measures that are or may become 
feasible, appropriate under the circumstances, reasonable and technically sound, 
and reasonably expected to contribute toward achievement of the Downstream Eel 
Passage Goal.

10. Scientific Names

American eel (Anguilla rostrata) 
American shad (Alosa sapidissima) 
Alewife (Alosa pseudoharengus)
Blueback herring (Alosa aestivalis)
Hickory shad (Alosa mediocris)
Shortnose sturgeon (Acipenser brevirostrum)
Atlantic sturgeon (Acipenser oxyrinchus)
Striped bass (Morone saxatilis) 
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12. Administrative Record

The administrative record in support of this Preliminary Prescription of Fishways will be filed 
with the Commission under a separate cover. 

*   *   *   *   * 

Any written inquiries, comments, or other correspondence related to this Preliminary Fishway 
Prescription for the York Haven Hydroelectric Project should be sent to: 

Field Supervisor, Chesapeake Bay Field Office
U.S. Fish and Wildlife Service 
177 Admiral Cochrane Drive 
Annapolis, MD 21401 
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  United States Department of the Interior
OFFICE OF THE SECRETARY

Office of Environmental Policy and Compliance
                                         Custom House, Room 244

                                                         200 Chestnut Street
  Philadelphia, Pennsylvania 19106-2904

       
January 31, 2014 

9043.1
ER 13/0273 

Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First St., NE 
Washington, DC  20426 

RE: Review of Notice of Application Ready for Environmental Analysis, Muddy 
Run Hydroelectric Project, Federal Energy Regulatory Commission (FERC 
No. 2355-018) 

COMMENTS, RECOMMENDATIONS, PRELIMINARY TERMS AND 
CONDITIONS, AND PRELIMINARY PRESCRIPTIONS

Dear Ms. Bose:

The U.S. Department of the Interior (Department) has reviewed the April 29, 2013, 
Notice of Application Accepted for Filing, Soliciting Motions to Intervene and Protests, 
Ready for Environmental Analysis, and Soliciting Comments, Recommendations, 
Preliminary Terms and Conditions, and Preliminary Fishway Prescriptions for the 
existing Muddy Run Hydroelectric Project (Muddy Run Project) FERC No. 2355-018, 
located on the Susquehanna River in Lancaster and York Counties, Pennsylvania.   

GENERAL COMMENTS

Background

The Department has participated in the Integrated Licensing Process for the Muddy Run 
Project. The Terms and Conditions were developed through discussions among the 
Department, the Pennsylvania Fish and Boat Commission, the Pennsylvania Department 
of Environmental Conservation, the Maryland Department Natural Resources, the 
Susquehanna River Basin Commission, and the National Marine Fisheries Service and 
Exelon Corporation (“Licensee”). 

IN REPLY REFER TO:
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Project Setting

The Muddy Run Project is a large pump-storage hydroelectric project that began 
operation in 1966 and is located in Lancaster County, Pennsylvania. It has a generating 
capacity of 800 megawatts (MW) and generates an average of 1,610,611 MW hours 
annually. It is situated on the lower Susquehanna River, 22 miles upstream of 
Chesapeake Bay, and 11 miles upstream of the Conowingo Hydroelectric Dam. The 
Muddy Run Project utilizes Susquehanna River water withdrawn from the impoundment 
formed by the Conowingo Hydroelectric Dam. The impoundment is referred to as 
Conowingo Pond, Conowingo Reservoir, Conowingo Pool, Lake Conowingo, and lower 
reservoir. The Holtwood Hydroelectric Dam is located on the Susquehanna River 3 miles 
upstream of the Muddy Run Project.  

The Muddy Run Project uses upper and lower storage reservoirs for the generation of 
hydroelectric power. The upper reservoir is the 900-acre Muddy River Reservoir, which 
is 411 feet higher than Conowingo Pond when both are at their normal, full-water-surface 
elevations. The upper reservoir is formed by four dams described below (Figure 1). Its 
useable storage capacity and total storage capacity are estimated to be 35,500 and 60,000 
acre-feet at its maximum pool elevation of 520 feet. The lower reservoir is the 9,000-acre 
Conowingo Pond with design storage of 310,000 acre-feet at its normal, full-pool 
elevation of 109.2 feet. The Muddy Run Project operates on a daily pump-storage cycle 
to generate electricity. The powerhouse turbines are reversible and can pump large 
quantities of water from the Susquehanna River (lower reservoir) to the upper reservoir, 
through underground water conduits, for storage at the higher elevation. It can later 
release water down through water conduits to the eight large powerhouse turbines to 
generate electricity. The discharge water is released back into the Susquehanna River 
(Conowingo Pond). 

The upper reservoir water storage consists of two water bodies: the Power Reservoir and 
the Recreational Pond (Figure 1). The Power Reservoir is nearest the river, is formed by 
three dams, and has one spillway. They are the Main Dam Embankment, Canal 
Embankment, East Dike, and Upper Reservoir Spillway - which is on the Canal 
Embankment. The Recreational Pond is formed by the Recreational Pond Dam, which 
has a spillway. The physical features of each structure are described as follows:

Main Dam Embankment is a rock-filled structure across the Muddy Run ravine 
with a central impervious core.  It has a maximum height of approximately 260 
feet, and a total length of 4,800 feet.  

Canal Embankment has a maximum height of approximately 35 feet.
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East Dike is a zoned-earth and rock-filled embankment with a maximum height 
of approximately 12 feet and a total length of 800 feet.  

Upper Reservoir Spillway is a non-gated, concrete ogee-type structure that is 
200 feet long, 20 feet high, and has a crest elevation at 521 feet. Any spill is 
directed down through a vegetated natural ravine.   

Recreation Pond Dam is a zoned earth and rock-filled embankment with a
maximum height of approximately 90 feet and a total length of 750 feet.  

Recreation Pond Spillway is a rock-cut channel approximately 140 feet wide 
with a crest elevation of 520 feet.
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Figure 1. Muddy Run Project. 
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To generate power, project operations allow water stored in the power reservoir to flow 
into power intake facilities in the canal, descend over 400 feet through the water conduits 
to the powerhouse, flow through the turbines, and discharge through the draft tubes and 
trash racks into the tailrace constructed in Conowingo Pond. These project works consist 
of a system of physical structures, facilities, and devices that control the timing and 
volume of water discharged into the river.  

Specifically, there are four intake facilities in the upper reservoir power canal. Each 
consists of a cylindrical tower with four cylinder gates with trash racks. Water entering 
the intake facility flows 430 feet down a vertical shaft to a horizontal power tunnel that 
divides into two sections. Each section transitions to a penstock through which the water 
flows to one of eight Francis turbines in the powerhouse, each of which is equipped with 
a 100-MW generator.  

The powerhouse is located on the bank of the Susquehanna River. It is constructed of 
concrete and is 133 feet wide and 600 feet long. The turbines housed in it are reversible 
and can pump water or generate electricity. When generating, the hydraulic capacity of 
each turbine to discharge is 4,000 cubic feet per second (cfs). The total discharge capacity 
from the powerhouse is 32,000 cfs (8 turbine units x 4,000 cfs). When pumping, the 
hydraulic capacity of each turbine to withdraw water from the river is 3,500 cfs.  
Therefore, the total powerhouse withdrawal (pumping) capability is 28,000 cfs.  
Discharging and withdrawing such large volumes of water changes the instantaneous 
flow in the Susquehanna River and under some conditions may impede fish migrating 
through that zone of passage. 

When the Muddy Run Project withdraws water from Conowingo Pond, by pumping it to 
the upper reservoir to replenish its store of useable water, it reduces the amount and 
velocity of flow (instream flow) in the Susquehanna River downstream of the 
powerhouse. A negative instream flow (i.e., water flowing upstream) can be experienced 
downstream of the Muddy Run Project when pumping (withdrawal) flows exceed the 
instantaneous instream flow in the Susquehanna River. The Muddy Run Project pumping 
capacity exceeds the median monthly flow of the Susquehanna River for six months of 
the year (June through November). 

When the Muddy Run Project is generating, water flowing through the turbines is 
discharged via the draft tubes into the tailrace, which is in the Susquehanna River and is 
an integral physical feature of the powerhouse. The effect of the discharged generation 
flow is additive; i.e., the instream flow in the Susquehanna River at the powerhouse at 
that moment is increased. The possible effects of these phenomena on fish migrating 
upstream and downstream, through that zone of passage, are described below in this 
document. 
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Electricity generated at the Muddy Run Project is transmitted approximately 4.25 miles 
across the Conowingo Pond to the Peach Bottom Atomic Power Station’s North 
Substation in York County, via two individual 220-kilovolt (kV) transmission lines from 
the Project switching station.

The Licensee is not proposing any new physical structures, facilities, or devices to the 
Muddy Run Project in its application for a new license.

Resource Description

The Susquehanna River is one of America's largest rivers and is approximately 410 miles
(715 kilometers) long. The river forms in upstate New York and west-central 
Pennsylvania and drains a watershed area of over 27,000 square miles. It is the largest 
tributary to Chesapeake Bay, providing over 60 percent of the freshwater to the Bay. The 
name of the river comes from an Algonquian word for "muddy water". This term may 
still be an appropriate description of the Susquehanna River today as it can be very 
turbid, particularly during higher flow events. There is also considerable run-off from 
agricultural areas that have long been a major contributor to nutrient loading in 
Chesapeake Bay. Mean monthly flows are highest in March and April and lowest in 
August and September.

Fishery Resources

Anadromous Fish 

The Susquehanna River was once home to large numbers of migratory anadromous fish.  
The most important of these were members of the herring family Clupeidae; including 
the American shad (Alosa sapidissima), blueback herring (A. aestivalis), alewife (A. 
pseudoharengus), and hickory shad (A. mediocris). Populations of migratory fish have 
been severely impacted by human activities, the most serious being the impacts due to 
dam-building1,2. Construction of canal dams in the mid-1800's restricted access to 
ancestral spawning grounds, but the construction of the four large, lower river 
hydroelectric dams in the early 1900's completely eliminated access to the river and the 
migratory fish runs were lost3.

In addition to eliminating migratory fish access to upstream spawning and nursery 
habitat, these dams also altered river habitat by creating impoundments that inundated 
and eliminated riverine spawning and rearing habitat in the lower portion of the 
Susquehanna River. Conowingo, Holtwood, Safe Harbor and York Haven dams 
inundated 14, 8, 10, and 4 miles of habitat, respectively, resulting in the cumulative loss 

1 Susquehanna River Anadromous Fish Restoration Cooperative (SRAFRC).  2010.  Migratory fish 
management and restoration plan for the Susquehanna River Basin.  124pp.
2 Atlantic States Marine Fisheries Commission. 2010. Amendment 3 to the Interstate Fishery Management 
Plan for shad and river herring, Arlington, Virginia. February 2010.
3 St. Pierre, R., undated. History of the American Shad Restoration Program on the Susquehanna River. 
Harrisburg, PA.
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of 36 miles of riverine habitat. The Conowingo Reservoir extends from the Conowingo 
Dam to the Holtwood tailrace and the Holtwood Reservoir (Lake Aldred) extends from 
the Holtwood Dam to the Safe Harbor tailrace, resulting in a 32 mile stretch of 
impounded water with little flowing water habitat. Above the Safe Harbor impoundment 
(Lake Clarke) there is 15 miles of free-flowing river to York Haven Dam. The majority 
(95%) of the remaining free-flowing river habitat is located upstream of York Haven 
Dam.

Hydroelectric project operations also negatively impact migratory fish habitat by altering 
the river flow regime. The mainstem Susquehanna River hydroelectric projects (with the 
exception of York Haven which operates instantaneous run-of-river) and the Muddy Run 
Project tend to generate power during the daytime peak use period, and refrain from 
generation at night when water storage in mainstem impoundments is replenished with 
incoming river flows, and water from the Susquehanna River is pumped up to the Muddy 
Run Project upper storage reservoir. This results in unnatural flow conditions 
downstream for the hydroelectric projects which can vary from flood to drought flow 
conditions within minutes during any given day. For the Muddy Run Project, pumping 
flows can exceed instream flows in the river resulting in reverse flow in the project area 
which can disorient fish using flow as a migration queue and interfere with normal 
migration, or lead to entrainment of fish attempting to pass through the project area4,5.
Few aquatic organisms are adapted to these drastic and abrupt fluctuations in flows, and 
the result is a highly perturbed aquatic ecosystem that is often not suitable for migratory 
fish spawning, nursery habitat, or fish passage. 

In the years following construction of dams on the mainstem of the Susquehanna River, 
fishway design, technology, and operation improved and by the 1940's, successful 
passage of American shad was demonstrated at Bonneville Dam on the Columbia River, 
Oregon.  In the 1950's, inspired by improvements in fish passage technology, resource 
agencies began the process of restoring migratory fish to the Susquehanna River, 
focusing on American shad, the largest and locally most important of the herrings. At the 
urging of Pennsylvania sportsmen and the Pennsylvania Fish Commission, the U.S. 
Congress appropriated funds specifically to study the potential to recover American shad 
fisheries in dammed rivers. Ensuing studies, many funded by the hydroelectric dam 
owners/operators on the lower Susquehanna River included: an assessment of the 
migratory response of American shad placed into riverine habitat upstream of 
hydroelectric impoundments (Walburg 1954, Whitney 1961)6

4 Sweka, J.A.  2013.  Re-analysis of the 2008 American Shad telemetry study.  Internal USFWS Report 
drafted December 2, 2013.

; assessment of the 
suitability of the Susquehanna River for American shad reproduction and survival 

5 Exelon. 2009. Assessing the Impacts of Muddy Run Pumped Storage Station and Holtwood Hydroelectric
Station Operations on the Upstream Migration of Adult American Shad (Alosa sapidissma) in Conowingo
Pond, Susquehanna River, Spring 2008. 
6 As cited in: Susquehanna River Anadromous Fish Restoration Cooperative (SRAFRC).  2010.  Migratory 
fish management and restoration plan for the Susquehanna River Basin.  124pp.
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(Carlson 1968)7; and the assessment of the engineering feasibility of American shad 
passage at high dams (Bell and Holmes 1962)8.

Anadromous fish restoration on the Susquehanna River was a cooperative venture from 
the beginning. The Pennsylvania Fish Commission (now Pennsylvania Fish and Boat 
Commission), Maryland Board of Natural Resources (now Maryland Department of 
Natural Resources), New York State Department of Environmental Conservation and the 
U.S. Fish and Wildlife Service (Service) developed an Administrative Committee for 
American shad studies on the Susquehanna River in February 1963 for the purpose of 
determining habitat suitability above dams to support American shad reproduction and 
survival. The study was funded by the lower river hydroelectric dam owners/operators 
during 1963 to 1966. The study results determined that over 300 miles of the mainstem 
Susquehanna River upstream of the York Haven Dam, most of the Juniata River, and the 
lower West Branch of the Susquehanna River were entirely suitable for American shad 
spawning and rearing (Carlson 1968)9.

Around 1970, the first modern effort to restore the American shad population in the 
Susquehanna River began. The utility companies owning the dams along the 
Susquehanna River worked with various federal and state agencies to stock the upper 
Susquehanna River with shad eggs, and to build a facility at Conowingo Dam to trap fish, 
from which the shad and herring would be transported upstream to spawning areas near 
Middletown and Columbia, Pennsylvania. The Conowingo facility had limited success, 
however, passing only 945 shad between 1972 and 1980. 

As part of a 1984 Settlement Agreement, the Licensee, Safe Harbor Water Power 
Corporation (SHWPC) and York Haven Power Company (YHP) provided $3.7 million 
over the period from 1985 to 1994 to fund a trap and transfer program for shad, expand 
hatchery operations and conduct studies related to shad restoration10. By the late 1980s, 
the catch of returning adult shad at Conowingo had increased to several thousand shad 
per year. As a result a new fish passage facility capable of passing 1.5 million shad and 
10 million herring was completed in 1991 at the Conowingo Dam. 

In 1993, SHWPC, the Licensee, and YHP reached a settlement agreement with various 
agencies11

7 Id at 6. 

. This agreement required Safe Harbor and Holtwood to have fish passage 

8 Id at 6. 
9 Id at 6. 
10 Settlement Agreement. December 1, 1984. Pennsylvania Power & Light Company, Safe Harbor Water 
Power Corporation, and York Haven Power Company, AND U.S. Department of the Interior – U.S. Fish 
and Wildlife Service, Pennsylvania Fish Commission, Maryland Department of Natural Resources, 
Pennsylvania Department of Environmental Resources, Susquehanna River Basin Commission, Upper 
Chesapeake Watershed Association, and Pennsylvania Federation of Sportsmen's Clubs.
11 Settlement Agreement. June 1, 1993.  Pennsylvania Power & Light Company, Safe Harbor Water Power 
Corporation, and York Haven Power Company, AND U.S. Fish and Wildlife Service – U.S. Department of 
the Interior, Pennsylvania Fish and Boat Commission, Pennsylvania Department of Environmental 
Resources, Maryland Department of Natural Resources, Susquehanna River Basin Commission, Upper 
Chesapeake Watershed Association, and Pennsylvania Federation of Sportsmen's Clubs.
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facilities in place by 1997 and required York Haven to install facilities no later than three 
years (2000) after the in service date of the facilities at Holtwood and Safe Harbor. 

Upstream fish passage has been installed at all mainstem dams on the Susquehanna 
River; however American shad restoration has not met expectations. While the 
Conowingo Dam fishway has passed large numbers of shad, studies indicate the 
effectiveness to be inadequate. A 2012 radio telemetry study conducted as part of the 
Conowingo Hydroelectric Project relicensing indicated that only 44% of American shad 
attempting to pass the dam made it through the fishway12. Analysis of data from a radio
telemetry conducted at the Muddy Run Project in 2008 indicated considerable delay and 
fall back of shad attempting to pass through the project area13.

Calculation of upstream passage efficiencies at the other three hydroelectric facilities is 
based on the counts at each facility relative to the number passed at the adjacent 
downstream facility. American shad passage efficiencies for Holtwood, Safe Harbor, and 
York Haven have averaged 32%, 71%, and 11%, respectively, over the period from 1997 
through 2009. Based on the results of a 2008 radio telemetry study14 the passage 
efficiency for American shad that entered the Muddy Run Project area and eventually 
made it past the project was 88%. The cumulative impact of fish passage inefficiencies at 
each of the FERC licensed hydroelectric projects on the lower Susquehanna River results 
in an overall passage efficiency of less than 1% of the American shad attempting to 
migrate upstream of York Haven Dam. The key to increasing wild juvenile recruitment 
(i.e., young fish produced from natural spawning in the Susquehanna River and not 
hatchery reared origin) is directly related to effectively passing pre-spawn anadromous 
fish into the quality spawning and nursery habitat located upstream of the York Haven 
Dam where the majority (95%) of spawning habitat is located. The target passage number 
for adult American shad into spawning habitat upstream of York Haven Dam is 2 million 
fish15. Consequently, overall passage efficiencies must be significantly improved past the 
lower Susquehanna River hydroelectric projects in order to achieve the goal of successful 
restoration of American shad to the Susquehanna River16.

Catadromous Fish 

American eel (Anguilla rostrata) occupy a significant and unique niche in the estuarine 
and freshwater habitats of the Atlantic coast. Eels are a catadromous species that ascend 
freshwater environments as juveniles. These fish reside in riverine and connected lake 
habitats until reaching maturity at which time they migrate to the Sargasso Sea where 
they spawn once and die. Larval eels are transported by ocean currents to rivers along the 
eastern seaboard of the continent. Unlike anadromous shad and herring, they have no 
particular homing instinct. Historically, American eels were very abundant in East Coast 

12 Exelon. 2012. Upstream fish passage effectiveness study RSP 3.5. Conowingo Hydroelectric Project, 
FERC Project Number 405. Prepared by Normandeau and Associates, Inc. with Gomez and Sullivan 
Engineers, P.C. September 2012. 69 pages + Appendices.
13 Id at 4. 
14 Id at 5. 
15 Id at 6. 
16 Id at 6. 



10

streams, comprising more than 25 percent of the total fish biomass in many locations17.
This abundance has declined from historic levels but remained relatively stable until the 
1970s. More recently, fishermen, resource managers, and scientists have noticed a further 
decline in abundance from harvest and assessment data (ASMFC 2012). Status of the 
American eel population is currently under consideration for protection under the 
Endangered Species Act (ESA; 50 FR 60431). There is currently no commercial harvest 
and very few eels are taken by anglers from the Susquehanna River.

Although the Chesapeake Bay and tributaries support a large portion of the coastal 
American eel population, eels have been essentially extirpated from the largest 
Chesapeake Bay tributary, the Susquehanna River. The Susquehanna River basin 
comprises 43 percent of the Chesapeake Bay watershed. Construction of Conowingo 
Dam in 1928 effectively closed the river to upstream migration of elvers (i.e., juvenile eel 
hatched in the ocean that migrate upstream to grow and mature) at river mile 10.  
Historically, American eel were found throughout the watershed and supported 
commercial fisheries in Pennsylvania, New York, and Maryland18. Currently no upstream 
or downstream eel passage measures are required, or in place at any of the hydroelectric 
projects in the Susquehanna River basin. The Service is currently studying American eel 
occurrence and passage needs at hydroelectric projects on the lower Susquehanna 
River19.

Riverine Fish

The lower Susquehanna River watershed has a fishery consisting of a number of resident
species.  Several important species within the Muddy Run Project area use the near-shore 
areas of the Conowingo Pond for spawning and rearing habitat.  

SPECIFIC COMMENTS

Reservation of Authority

The Department will reserve the authority of the Secretary of the Interior to require the 
Licensee to construct, operate, and maintain fish passage facilities and operations that 
may be prescribed in the future by the Secretary. The appropriate language, identified 
below under “Prescriptions,” in Attachment A should be included in any license issued 
for this Project.

17 Ogden, J.C. 1970. Relative abundance, food habits, and age of the American Eel, Anguilla rostrata
(LeSueur), in certain New Jersey streams. Transactions of the American Fisheries Society 99(1):54–59.
18 Dittman, D. E., L.S. Machut and J.H. Johnson.  2009.  Susquehanna River drainage:  American Eel 
history, status, and management options.  Final Report for New York State Contract # C005548, 
comprehensive study of the American Eel.  State Wildlife Grant T-3, Project 3.  Submitted to NYSDEC 
Bureau of Fisheries. 95 p.
19 Susquehanna River Anadromous Fish Restoration Cooperative (SRAFRC).  2013a.  Susquehanna River 
Basin American Eel restoration plan, Addendum to the Susquehanna River Anadromous Fish Restoration 
Cooperative (SRAFRC) 2010 migratory fish management and restoration plan for the Susquehanna River 
Basin.  18 p.
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Fish Passage Prescription

The Department’s assessment of the Muddy Run Project operations indicates impacts to 
migratory diadromous fish that can negatively impact efforts to restore these fish to the 
Susquehanna River. Therefore, the Department will exercise its authority to prescribe fish 
passage measures for inclusion in any FERC license that may be issued for continued 
operation of the Muddy Run Project.  

As part of the fish passage prescription the Service will require the Licensee to develop a 
Fish Passage Operating Plan (FPOP) and submit it to the Resource Agencies for review 
and approval. The FPOP shall describe Muddy Run Project operations during the fish 
passage seasons, and will address regular maintenance activities as well as emergency 
procedures to accommodate safe, timely, and effective fish passage. The Licensee will 
meet on an annual basis with the Service and the Susquehanna River Anadromous Fish 
Restoration Cooperative (SRAFRC) to discuss the FPOP. This meeting will occur well 
before the start of the fish migration season and no later than the month of January each 
year. This meeting is a continuation of the traditional SRAFRC Fish Passage Technical 
Committee (FPTC) meetings with the dam owners on the river to review FPOPs, fish 
passage results from the previous year, and discuss plans for the upcoming passage 
season. Participants at these meetings include: staff biologists from the state natural 
resource agencies of Maryland, Pennsylvania and New York; the Susquehanna River 
Basin Commission; the National Marine Fisheries Service; and the Service.

The Licensee will also develop a Fish Passage Monitoring Plan (Plan) in consultation 
with the Service and submit it to the FERC for approval within 6 months of license 
issuance. The Plan will consist of a post FPOP implementation monitoring of the ongoing 
effectiveness of fish passage measures for juvenile and adult American shad, and 
American eels. For the Muddy Run Project successful passage criteria shall not be 
inconsistent with the goal and objectives set forth in the Susquehanna River Anadromous 
Fish Restoration Plan (SRAFRC 2010, “SRAFRC Plan”)20. The SRAFRC Plan calls for 
assessment and mitigation of impacts to migratory fish associated with hydroelectric
projects and their operation. The SRAFRC Plan also calls for monitoring and annual 
reporting of adult upstream passage of migratory fish at all hydroelectric projects to 
ensure that fish passage measures and/or facilities are providing safe, timely, and 
effective passage. A monitoring plan will be part of the fish passage prescription 
developed of the Muddy Run Project.  

Federally Protected Species

On August 8, 2007, the bald eagle (Haliaeetus leucocephalus) was removed from the 
Federal Endangered Species List and is no longer protected under Section 7 of the 
Federal Endangered Species Act (ESA). However, bald eagles are protected under the 
Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d) and the Migratory Bird 
Treaty Act (16 U.S.C. 703-712; Ch. 128; July 13, 1918; 40 Stat. 755). Bald eagles are 
known to nest, forage and communally roost along the Susquehanna River, including 

20 Id at 1.
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Dauphin County. As part the Licensee’s compliance under BGEPA, the FERC should 
require the Licensee to follow conservation measures that protect bald eagles in addition 
to adopting the National Bald Eagle Management Guidelines.  

The federally threatened bog turtle (Clemmys muhlenbergii) is also known to occur along 
the Susquehanna River in Dauphin County. As part of the Licensee’s compliance with 
Section 7 of the ESA, the FERC should require the Licensee to contact the Service’s 
Pennsylvania Field Office before any land clearing activity is initiated. If there are any 
questions regarding bald eagles or bog turtles, please contact Ms. Kagel at 814-234-4090. 

High Value Land Resources

The National Park Service (NPS) has previously filed comments in association with the 
current relicensing (NPS July 6, 2012 Draft Application Comments, NPS April 25 2011 
Initial Study Report Comments, NPS April 23 2012 Updated Study Report Catwalk 
Closing Re-Evaluation Comments). While the Final Applications (FA) have referenced 
the issues and recommendations provided by the NPS, the proposals contained in them 
still leave several important issues to be adequately addressed. Primary among them is 
the proposal to remove considerable lands of high value habitat and recreational use from 
the Conowingo project boundary. Additionally, the future use and demand for active and 
passive recreational activities outside and in several cases, abutting project lands as well 
as non-project lands owned or otherwise controlled by Exelon which abut the project 
boundaries, needs to be more fully evaluated. In some cases, these lands are adjacent to 
lands currently under development protection or of high value in terms of their 
desirability for conservation and/or recreational use.  

The Lower Susquehanna River and Upper Chesapeake Bay region have a long history of 
recreational access and use. As stated in Executive Order 13508 (the EO), the 
Administration has set a goal of 300 additional public access sites and 2 million acres of 
land to be conserved to ensure adequate protection of the resources associated with the 
Chesapeake Bay Watershed and its tributaries including the Susquehanna River. As was 
accomplished in the PPL Holtwood (FERC 1881) proceeding21, Exelon has an 
exceptional opportunity to preserve and protect significant land under their ownership 
and enhance recreational use and access, both within and outside the project boundaries 
associated with the Conowingo and Muddy Run Hydroelectric Projects. 

Four units of the national trail system, including two national historic trails NPS 
administers, are located in, adjacent to or near the collective project boundaries and all 
have strong bearing on the position of the Department regarding the future use and 
disposition of those lands whose practice and status can affect the visitor’s experience in 
those units as set out below. 

The Chesapeake Bay Watershed Public Access Plan (Access Plan) was published in 
direct response to the President's Executive Order 13508, Strategy for Protecting and 
Restoring the Chesapeake Bay. The primary purpose of the Access Plan was to "access 

21 See FERC Order Amending Project Boundary issued 21 December 2012 (FERC 1881-066)
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the demand for public access; describe existing public access facilities; assess barriers to 
public access; determine gaps in the public access system; identify opportunities for new 
access sites; and help direct federal, state and local funding toward public access 
opportunities.22 Importantly, the plan is updated annually to include newly identified 
potential public access sites.23

The Access Plan has been certified by FERC as a Comprehensive Plan as defined by 
Section 10(a)(2)(A) of the Federal Power Act (FPA), 16 U.S.C. section 803 (a)(2)(A)
which requires FERC to consider the extent to which a project is consistent with Federal 
or state comprehensive plans for improving, developing, or conserving a waterway or 
waterways affected by the project.24 In this case, the FAs for all three subject projects 
should be evaluated for their consistency with the Access Plan. 

On May 16, 2012, the Secretary of the Interior designated four water trails in five states 
as new historic connecting components of the Captain John Smith Chesapeake National 
Historic Trail (John Smith Trail, or CAJO), among them the Susquehanna River. In our 
efforts to determine how development of presently undeveloped lands within the 
viewshed of the John Smith Trail would affect the visitor’s experience, the NPS prepared 
a viewshed map which is intended to evoke consideration of how the lands and features 
surrounding the water trail (the Lower Susquehanna River and environs) would have 
looked to Captain John Smith during his voyage. That map is set out below. It was 
developed as a result of the CAJO Trail being extended to include the Susquehanna River 
in Pennsylvania and New York.  

The Captain John Smith Chesapeake National Historic Trail commemorates Smith’s 
voyages of exploration of the Chesapeake in 1607 to1609, shares knowledge of the 
American Indian societies and cultures of the Chesapeake region at the time, and 
interprets the past and present natural history of the Chesapeake Bay and its rivers.  

The National Park Service completed a Comprehensive Management Plan (CMP) for the 
trail in 2011. http://www.nps.gov/cajo/parkmgmt/planning.htm The CMP states: “The 
promise of the Captain John Smith Chesapeake National Historic Trail, then, is to help 
the millions of people in the region and elsewhere experience, envision, come to 
understand, and care to protect what the explorers and the inhabitants of the region saw 
400 years ago: by expanding access to the Bay and rivers; by protecting special places 
reminiscent or evocative of those times; by educating the public of the importance and 
exceptional nature of the region, its people, and its resources; by providing recreational 
experiences throughout the region; by creating partnerships amongst the many citizens, 
groups and jurisdictions to realize the vision; by instilling awe and reverence for the 
special places in the Chesapeake region. Visitor experiences on the trail will include 
journeys on land – walking, bicycling, motoring – and sojourns on water – paddling, 

22 The 2013 Access Plan was prepared by the National Park Service in collaboration with the Commonwealths of Pennsylvania and 
Virginia, the States of Delaware, Maryland, New York, and West Virginia, and the District of Columbia.
23 Issued January 7, 2014. 
http://executiveorder.chesapeakebay.net/file.axd?file=2014%2F1%2F14_15+WQ+milestones_010714+FI
NAL+Version.pdf  
24 FERC letter dated December 4, 2013, docket ZZ09-5-000.
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sailing and cruising, in craft large and small. The trail will provide national park quality 
experiences through NPS partnerships with state and local governments, and non-profit 
and for profit organizations.” 

Core trail-related resources identified in the CMP include “evocative landscapes - places 
possessing a feeling that expresses the aesthetic or historic sense of a particular period of 
time. This feeling results from the presence of physical features that, taken together, 
convey a landscape’s historic character.” The CMP further defines this as “visible 
shoreline generally evocative of the 17th century - primarily composed of forests and 
wetlands.” 

Evocative landscapes and other trail resources are the foundation of the visitor experience 
along the trail, an experience that for many visitors takes place from the water in self-
guided or guided boating trips using a variety of watercraft. 

The NPS has prepared a map of evocative landscape along the Lower Susquehanna River 
segment of the John Smith Trail using computer assisted viewshed analysis. This map 
identifies lands which contribute to the trail’s visitor experience and is shown below. 

This map helps guide identification of trail resources, prioritizes conservation efforts and 
development of interpretation opportunities and materials. It provides a broad brush 
illustration of general areas that merit consideration for protection within the context of 
the CMP and that may be able to be accomplished through the current relicensing 
processes. Some of these lands are owned by Exelon both within and outside the project 
boundaries. Others abut existing protected lands. The CMP is referenced and has been 
certified by FERC as a Comprehensive Plan as defined by Section 10(a)(2)(A) of the 
FPA. In addition, the Onondaga Nation, in their comments dated December 13, 2013, 
noted their support for the establishment of the John Smith Trail. 

The Star-Spangled Banner National Trail (Star-Spangled Trail) connects the places, 
people and events that led to the birth of the National Anthem during the War of 1812. 
This trail includes the Susquehanna River from immediately below the Conowingo Dam 
to the Chesapeake Bay.  NPS and its partners completed a Comprehensive Management 
Plan (CMP) for the trail in 2012. http://starspangledtrail.net/about-the-trail/planning-
process/ The Star-Spangled Trail CMP includes a framework and action plan for 
interpreting the history and legacy of the War of 1812 in the Chesapeake in ways that are 
meaningful and relevant to the general public. Visitors will be accessing this trail using
both land and water routes. As with the John Smith Trail, there are evocative landscapes 
along the Susquehanna River that support the Star-Spangled Trail. The Star Spangled 
Trail CMP is referenced and has also been certified by FERC as a Comprehensive Plan as 
defined by Section 10 (a) (2) (A) of the FPA. 
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The NPS’ previous comments referred to above relative to the Mason Dixon Trail 
(MDTS) should also be considered in the context that the MDTS is a designated National 
Recreation Trail, with several sections within and connecting to the Conowingo Project 
boundary. As set out in the NPS comments on the Draft Application for Conowingo (and 
herein incorporated by reference), several opportunities exist to provide safer and more 
desirable routings, and significantly improve trail user’s experiences. A routing 
connecting existing sections of the MDTS around the Conowingo Dam on the West side 
has been identified by the Lower Susquehanna Heritage Greenway (LSHG) and the 
MDTS. In addition, LSHG is working with Vulcan to develop a trail route that 
circumvents the Arundel Quarry to connect the City of Havre de Grace with the Lower 
Susquehanna Heritage Greenway, the Mason Dixon Trail and ultimately to the 
Appalachian Trail at Whisky Springs. Details of both these rerouted and new trail 
segments, along with renderings associated with upgraded riverfront park facilities in 
Havre de Grace will be included in comments to be filed on or before January 31, 2014 
by the Lower Susquehanna Heritage Greenway. The map below illustrates the number 
and variety of trails and links along the Lower Susquehanna River. 

There are numerous Exelon owned parcels within and abutting the project boundaries of 
Conowingo and Muddy Run which the NPS, the Commonwealth of Pennsylvania and the 
State of Maryland, numerous conservation organizations, local and county government 
entities25 believe are of such high value to their host communities and well beyond in 
terms of remaining undeveloped, that public control (or permanent conservation) of those 
lands and the resources they contain, should be accomplished through or concurrent with, 
these relicensing proceedings. 

25 Including, but not limited to The Chesapeake Conservancy, The Wildlife Management Institute, The 
Lancaster County Conservancy, The Nature Conservancy, The Conservation Fund, The Susquehanna 
Gateway Heritage Area, The Harford County Land Trust, The Lower Susquehanna Heritage Greenway.
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The Lower Susquehanna has been nationally recognized as a valuable resource by the 
Obama Administration through the EO and was identified as an America’s Great 
Outdoors priority for the Commonwealth of Pennsylvania through their Conservation 
Landscape Initiative (CLI) program. The State of Maryland is also currently engaged in 
efforts to protect riverfront lands and public access from the Conowingo Dam to the 
river’s confluence with the Chesapeake Bay. The NPS has not at this time identified 
specific Exelon owned parcels (either inside or outside the existing project boundaries of 
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the Conowingo and Muddy Run projects) that should be permanently protected, as this is 
a task properly left to the local, county and state government entities, their residents and 
NGOs to decide. However, there are a number of conservation principles the NPS 
proposes for application to the subject proceedings as the relicensings have national 
implications and represent a once in a generational opportunity to make lasting 
conservation measures across a broad range of resources, from historic and cultural, to 
aesthetic, to recreational, to habitat and water quality protection and enhancement. This 
set of principles, and the methodology behind them (attached as Appendix C, 
Prioritization Tool)26, has been jointly developed by the NPS and numerous state, county 
and local entities along with several non-governmental organizations (NGOs) which have 
or are expected to file comments on the subject FAs. Page 3 of the Prioritization Tool 
lists the five datasets that were used to set the priorities. They include the presence of 
Historic and Cultural Resources, Important Terrestrial Habitats, Ecological Connectivity, 
Relationship to Existing Protected Lands and the Proximity to Existing Public Access 
Points. 

The tool led to the identification of priority conservation areas along the Lower 
Susquehanna River, which will then be used to identify specific Exelon owned parcels 
that are deemed to have the highest conservation values. This allowed for an empirical 
valuation to enable the conservation partners to align their priorities in these critical areas 
and to determine the highest value conservation opportunities along the lower 
Susquehanna River corridor. Specific justifications for each priority area, the rationale 
behind their identification and how they fit within the overall land protection framework 
are set out in the documents entitled Lower Susquehanna Land Conservation 
Opportunities. The December 12, 2013 comments filed by the Chesapeake Conservancy 
set out in detail the rational for and process used to develop the priorities for land 
protection. The NPS fully supports and endorses the permanent protection of lands within 
the areas so identified. Although not shown on the map below, several of the priority 
areas contain bald eagle and map turtle (Graptemys geographica), a Maryland State listed 
species, habitat.

All the islands and riparian areas owned by Exelon in the Lower Susquehanna River 
should receive permanent protection and are considered a conservation priority for the 
NPS and the Service. Regardless of their relationship to the project boundaries, these 
lands possess extremely high value habitat, cultural, historic and archaeological resources 
and in some areas are suitable for recreational use. Any such lands to be removed from 
the existing project boundaries or subject to a change in ownership should be 
accompanied by an endowment or the like to the grantee to help pay for ongoing 
monitoring of easements and maintenance of important habitat and/or recreational use 
areas, including bald eagle and map turtle habitat. 

Exelon should continue to work with those entities involved in the relicensing process 
(see fn.3), to insure that all existing public access and recreation facilities are maintained,
both within and outside the boundary on Exelon owned lands, and the potential for 

26 Chesapeake Conservancy: Developing a Web-based Prioritization Tool for the Lower Susquehanna River 
(2013). http://chesapeakeconservancy.org/images/TripsandTips/LSRCOA/Data_Assumptions_Methods.pdf  
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additional public access, recreation facilities, and trails should be considered on all lands 
that are or will be protected.

Exelon has stated at numerous meetings and forums that they will discuss land protection 
during Settlement Negotiations, which began subsequent to their filing of the Final 
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Application (FA), and are expected to continue after the filing of these and other 
comments on the FA. The NPS fully supports this initiative and is confident it will 
complement and build on the ongoing Conservation Landscape Initiative in 
Pennsylvania, the State of Maryland’s efforts to improve public access to recreation and 
land protection in the Chesapeake Bay watershed and the Settlement Agreement reached 
in the Holtwood Hydroelectric Project License Amendment Application (FERC 1881). 

Native American Consultation

We recommend the Licensee consult with any Native American Tribe or Nation whose 
treaty rights may be affected by the Muddy Run Project. Potentially affected tribes can 
provide guidance in developing the project in a manner that seeks to preserve, protect, 
and enhance fish, wildlife and other tribal-interest resources and environmental values in 
the project area. It is especially important for the Licensee to initiate consultation so that 
any future studies may begin in a timely fashion and delays may be avoided. 

RECOMMENDATIONS

Pursuant to Section 10(a) of the FPA, as amended the Department recommends that the 
following special articles be included in any license the FERC issues for this Project. 
Reporting and further consultation requirements should be required by the FERC to 
ensure timely and adequate compliance with the license articles.

1. The Licensee shall develop and implement a Recreation Management Plan 
(RMP). The RMP will guide the operation and maintenance of Exelon’s 
recreation facilities, and also include proposals for recreation facility 
enhancements outlined in Section 2.2.1.2 of the Licensee’s Draft License 
Application. 

2. The Licensee shall develop and implement a Historic Properties Management 
Plan (HPMP) for the management of archaeological and historic resources 
throughout the term of the new license. The HPMP will be prepared in 
consultation with the Department’s National Park Service, the Pennsylvania State 
Historic Preservation Office, and other stakeholders in accordance with the 
Guidelines for the Development of Historic Properties Management Plans for 
FERC Hydroelectric Projects.

TERMS AND CONDITIONS

Pursuant to Section 10(j) of the FPA, as amended, and the Fish and Wildlife Coordination 
Act, the Department recommends the following special articles for the protection, 
mitigation, and enhancement of fish and wildlife resources be included in any license the 
FERC issues for this Project.  Reporting and further consultation requirements should be 
required by the FERC to ensure timely and adequate compliance with the license articles.
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1. Before starting any ground disturbing work, the Licensee shall visit the U.S. Fish 
and Wildlife Service’s Chesapeake Bay Field Office and Pennsylvania Field
Office website and follow the Bog Turtle and Bald Eagle Management 
Guidelines. 

2. The Licensee shall develop and implement a Bog Turtle Management Plan 
(BTMP) in consultation with the U.S. Fish and Wildlife Service and the 
Pennsylvania Fish and Boat Commission. This management plan shall include 
three components: 

Restriction of mowing in the wetland documented to support bog turtles 
Invasive plant and woody plant control, particularly for reed canary grass
Possible limits on public access to the wetland without advertising the reason 

3. The Licensee shall finalize and implement a Bald Eagle Management Plan
(BEMP) in consultation and cooperation with the U.S. Fish and Wildlife Service 
and Maryland Department of Natural Resources, and Pennsylvania Game 
Commission. The BEMP shall provide for the management of bald eagle habitat 
on Exelon lands in accordance with recommendations from the National Bald 
Eagle Management Guidelines and state agency guidance. Bald eagle habitat, 
including nest sites, forage sites, and communal roost sites on Exelon lands shall 
be managed through a range of conservation measures that meet the previsions of 
the Bald and Golden Eagle Protection Act, including incidental take of eagles. 
The range of measures is tailored to types of activities with potential to impact 
eagles and will include, but not be limited to, seasonal restrictions, distance 
buffers, and landscape buffers. 

3. The Licensee shall develop and implement a Shoreline Management Plan (SMP) 
consistent with Guidance for Shoreline Management Planning at Hydropower 
Projects (FERC 2001). The SMP shall include specific measures and policies 
related to shoreline vegetation management and erosion control, woody debris 
management, game species management, sensitive natural resource protection, 
recreation use, and use of project lands. The Licensee shall adopt best 
management practices for controlling sediment introduction from lands within the 
project boundary. 

4. The Muddy Run Project shall at all times be subject to inspection by 
representatives of U.S. Fish and Wildlife Service in order to ensure compliance 
with any fish and wildlife protection, mitigation and enhancements that may be 
contained in any FERC license issued for the project. 
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Attachment A

PRESCRIPTIONS

In order to allow for the timely implementation of fish passage, including effectiveness 
measures, the Department provides Attachment A to the FERC for inclusion in any new 
license it may issue for the Muddy Run Project.   

* * * * * 

We appreciate the opportunity to provide comments, recommendations, terms and 
conditions, and prescriptions on this application for new license. 

       Sincerely,

       Lindy Nelson 
       Regional Environmental Officer 

cc: Muddy Run Service List
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United States Department of the Interior's
Decision Document,

Preliminary Prescriptions for Fishways  
Pursuant to Section 18 of the Federal Power Act

Introduction

The United States Department of the Interior (Department) hereby submits its Preliminary 
Prescription for Fishways for the Muddy Run Pumped Storage Project (Muddy Run Project, 
Project, or MRPSP), FERC No. 2355 pursuant to Section 18 of the Federal Power Act (FPA), as 
amended. The Department is submitting this Decision Document to the Federal Energy 
Regulatory Commission (Commission or FERC) with its supporting administrative record.

The Department developed its Preliminary Prescription for Fishways through a review process 
that included consultation among fisheries biologists and fishway engineers from the 
Department's U.S. Fish and Wildlife Service (Service), the National Oceanic and Atmospheric 
Administration (NOAA), the Pennsylvania Fish and Boat Commission (PFBC), the Pennsylvania 
Department of Environmental Protection (PADEP), the Maryland Department Natural Resources 
(MD DNR), the Susquehanna River Basin Commission (SRBC), collectively referred to as the 
“Resource Agencies”, and other interested parties.

The Department is also filing an index to the administrative record in this proceeding. The 
Department has considered the record before the Commission, as well as scientific evidence not 
already included in the record before the Commission or publicly available. Copies of any 
supporting documents not previously filed with the Commission will be filed via electronic 
digital media delivered by regular mail service (due to the large size of the supplemental record).
Copies of the administrative record will be provided by the Service. 

Administrative Process, Hearing Rights, and Submission of 
Alternatives

This Preliminary Prescription was prepared, and will be processed, in accordance with the 
Department’s regulations at 43 Code of Federal Regulations (C.F.R.) Part 45. These regulations 
provide that any party to a license proceeding before the Commission in which the Department 
exercises mandatory authority is provided both the right to trial-type hearings on issues of 
material fact and the opportunity to propose alternatives to the terms contained in the Preliminary 
Prescription.  

Therefore, the Department hereby provides notice that any party to the License Application 
Process before the Commission may request a trial-type hearing on any issue of fact material to 
this Preliminary Prescription pursuant to, and in conformance with, the regulations of the 
Department at 43 C.F.R. § 45.21. Such a request for a trial-type hearing must be filed with the 
Office of Environmental Policy and Compliance, Department of the Interior, 1849 C Street, NW, 
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Mail Stop 2342, Washington, DC, within 30 days of the submission of this document. Should 
any request for trial-type hearing be filed, other parties may file interventions and responses 
within 15 days of the date of service of the request for a hearing. 43 C.F.R. § 45.22. Trial-type 
hearings will be conducted, and a Modified Prescription for Fishways developed, in accordance 
with the terms and time limits of 43 C.F.R. Part 45.  

The Department further provides notice that any party to the License Application Process before 
the Commission may submit alternatives to the terms contained in the Preliminary Prescription 
by filing them pursuant to, and in conformance with, the Department’s regulations at 43 C.F.R. § 
45.71. Any such alternative proposals must be filed with the Office of Environmental Policy and 
Compliance, Department of the Interior, 1849 C Street, NW, Mail Stop 2342, Washington, DC 
20240 within 30 days of the submission of this document. Such alternative proposals will be 
analyzed in accordance with 45 C.F.R. § 45.73.  

Finally, the Department will accept and consider any comments on the Preliminary Prescription 
filed by any member of the public, State or Federal Agency, the Licensee, or other entity or 
person. Comments should be filed within 30 days of the filing of this Preliminary Prescription, 
and should be sent to: Genevieve LaRouche, Field Office Supervisor, Chesapeake Bay Field 
Office, 177 Admiral Cochrane Drive, Annapolis, MD 21401, genevieve_larouche@fws.gov,
410.573.4573 – office, 410.266.9127 – fax.

If no hearing is requested or alternative submitted, the Department will finalize its Prescription 
for Fishways, with accompanying analysis, when the Commission requires parties to file 
Modified Terms and Conditions and Prescriptions in accordance with 43 C.F.R. 45.73. 

Project Description

The Muddy Run Project is a large pump-storage hydroelectric project that began operation in 
1966 and is located in Lancaster County, Pennsylvania. When it was completed, it was the 
largest pumped-storage hydroelectric power plant in the world. It has a generating capacity of 
800 megawatts (MW) and generates an average of 1,610,611 MW hours annually. It is situated 
on the lower Susquehanna River, 22 miles upstream of Chesapeake Bay, and 11 miles upstream 
of the Conowingo Hydroelectric Dam. The Muddy Run Project utilizes Susquehanna River water 
withdrawn from the impoundment formed by the Conowingo Hydroelectric Dam. The 
impoundment is referred to as Conowingo Pond, Conowingo Reservoir, Conowingo Pool, Lake 
Conowingo, and lower reservoir. The Holtwood Hydroelectric Dam is located on the 
Susquehanna River, 3 miles upstream of the Muddy Run Project.  

The Muddy Run Project uses upper and lower storage reservoirs for the generation of 
hydroelectric power. The upper reservoir is the 900-acre Muddy River Reservoir, which is 411 
feet higher than Conowingo Pond when both are at their normal, full-water-surface elevations. 
The upper reservoir is formed by four dams described below (Figure 1). Its useable storage 
capacity and total storage capacity are estimated to be 35,500 and 60,000 acre-feet at its 
maximum pool elevation of 520 feet. The lower reservoir is the 9,000-acre Conowingo Pond 
with design storage of 310,000 acre-feet at its normal full-pool elevation of 109.2 feet. The 
Muddy Run Project operates on a daily pump-storage cycle to generate electricity. The 
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powerhouse turbines are reversible and can pump large quantities of water from the Susquehanna 
River (lower reservoir) to the upper reservoir, through underground water conduits, for storage at 
the higher elevation. It can later release water down through the water conduits to the eight large 
powerhouse turbines to generate electricity. The discharge water is released back into the 
Susquehanna River (Conowingo Pond). 

The upper reservoir water storage consists of two water bodies: the Power Reservoir and the 
Recreational Pond (Figure 1). The Power Reservoir is nearest the river, is formed by three dams, 
and has one spillway. They are the Main Dam Embankment, Canal Embankment, East Dike, and 
Upper Reservoir Spillway - which is on the Canal Embankment. The Recreational Pond is 
formed by the Recreational Pond Dam, which has a spillway. The physical features of each 
structure are described as follows:

Main Dam Embankment is a rock-filled structure across the Muddy Run ravine with a 
central impervious core.  It has a maximum height of approximately 260 feet, and a total 
length of 4,800 feet. 

Canal Embankment has a maximum height of approximately 35 feet.

East Dike is a zoned-earth and rock-filled embankment with a maximum height of 
approximately 12 feet and a total length of 800 feet.  

Upper Reservoir Spillway is a non-gated, concrete ogee-type structure that is 200 feet 
long, 20 feet high, and has a crest elevation at 521 feet. Any spill is directed down 
through a vegetated natural ravine.  

Recreation Pond Dam is a zoned earth and rock-filled embankment with a maximum 
height of approximately 90 feet and a total length of 750 feet.  

Recreation Pond Spillway is a rock-cut channel approximately 140 feet wide with a 
crest elevation of 520 feet. 
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Figure 1. Muddy Run Project. 

To generate power, project operations allow water stored in the power reservoir to flow into 
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power intake facilities in the canal, descend over 400 feet through the water conduits to the 
powerhouse, flow through the turbines, and discharge through the draft tubes and trash racks into 
the tailrace constructed in Conowingo Pond. These project works consist of a system of physical 
structures, facilities, and devices that control the timing and volume of water discharged into the 
river. 

Specifically, there are four intake facilities in the upper reservoir power canal. Each consists of a 
cylindrical tower with four cylinder gates with trash racks. Water entering the intake facility 
flows 430 feet down a vertical shaft to a horizontal power tunnel that divides into two sections.  
Each section transitions to a penstock through which the water flows to one of eight Francis 
turbines in the powerhouse, each of which is equipped with a 100 MW generator. 

The powerhouse is located on the bank of the Susquehanna River. It is constructed of concrete 
and is 133 feet wide and 600 feet long. The turbines housed in it are reversible and can pump 
water or generate electricity. When generating, the hydraulic discharge capacity of each turbine 
tis 4,000 cubic feet per second (cfs). The total discharge capacity from the powerhouse is 32,000 
cfs (8 turbine units x 4,000 cfs). When pumping, the hydraulic withdraw capacity of each turbine 
to is 3,500 cfs. Therefore, the total powerhouse withdrawal (pumping) capability is 28,000 cfs.  
Discharging and withdrawing such large volumes of water changes the instantaneous flow in the 
Susquehanna River and under some conditions may impede fish migrating through that zone of 
passage.

When the Muddy Run Project withdraws water from Conowingo Pond, by pumping it to the 
upper reservoir to replenish its store of useable water, it reduces the amount and velocity of flow 
(instream flow) in the Susquehanna River downstream of the powerhouse. A negative instream 
flow (i.e., water flowing upstream) can be experienced downstream of the Muddy Run Project 
when pumping (withdrawal) flows exceed the instantaneous instream flow in the Susquehanna 
River. The Muddy Run Project pumping capacity exceeds the median monthly flow of the 
Susquehanna River for six months of the year (June through November). 

When the Muddy Run Project is generating, water flowing through the turbines is discharged via 
the draft tubes into the tailrace, which is in the Susquehanna River and is an integral physical 
feature of the powerhouse. The effect of the discharged generation flow is additive; i.e., the 
instream flow in the Susquehanna River at the powerhouse at that moment is increased. The 
possible effects of these phenomena on fish migrating upstream and downstream, through that 
zone of passage, are described below in this document. 

Electricity generated at the Muddy Run Project is transmitted approximately 4.25 miles across 
the Conowingo Pond to the Peach Bottom Atomic Power Station’s North Substation in York 
County, via two individual 220-kilovolt transmission lines from the Project switching station.

The licensee is not proposing any new physical structures, facilities, or devices to the Muddy 
Run Project in its application for a new license. 

Existing Fish Passage Facilities and Measures at the Project
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There are currently no fish passage facilities or measures in place at the Muddy Run Project. 

Resource Description

Susquehanna River

The Susquehanna River is one of the oldest existing rivers in the world.  It is far older than the 
mountain ridges through which it turns. It forms in upstate New York and west-central 
Pennsylvania. At about 460 miles, the Susquehanna River is the longest river on the American 
East Coast that drains into the Atlantic Ocean. With a drainage basin of 27,500 square miles, it is 
the largest watershed in the Northeast and the Nation's sixteenth largest river by volume (Figure 
2). It is the largest tributary to the Chesapeake Bay, providing over 60 percent of the freshwater 
to the Bay. 

Figure 2.  The Susquehanna basin comprises 45.5 percent of the land area of Pennsylvania, 13 
percent of New York, and a portion of northeastern Maryland. 

For millennia, the Susquehanna River was accessible via the Chesapeake Bay to sea-run 
migratory fish from the mid-Atlantic Coast. Each year, millions of anadromous sea-run fish 
migrated far upstream to spawn and complete their life cycle. The Susquehanna River 
historically played an important role in sustaining coastal fish stocks of several species. The 
goals described in this document aim to restore in part the role the Susquehanna River played in 
contributing to the coastal fish stocks. The Susquehanna supported large numbers of diadromous 
migratory fish.

The Conejohela Valley formed a wide, flat valley through which the lower Susquehanna 
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River flowed for about 30 miles through Pennsylvania and Maryland to the Chesapeake Bay.  
The mixed marshy terrain contained rapids and small waterfalls, wetlands, and thick woods 
along both sides of the river within a ten-year floodplain. The varied terrain created many 
biological habitats. Three dams were built across the Conejohela Valley during the first four 
decades of the 20th century to provide hydroelectric power for the southern 
Pennsylvania/Maryland market, including Baltimore and Philadelphia. The first large dam across 
the lower Susquehanna, the Holtwood Dam, was completed in 1910 as McCalls Ferry Dam.  
The Conowingo Dam followed in 1928. The Safe Harbor Dam first closed its gates in 1931 and 
flooded over ten miles of the upper Conejohela Flats, creating the artificial lake Clarke. By then, 
most of the valley was flooded and the ecosystem of the lower Susquehanna River was changed. 
The river was essentially closed to sea run fish migrations.

The name of the river comes from an Algonquian word for "muddy water".  This term may still 
be an appropriate description of the Susquehanna today as the river can be very turbid - 
particularly during higher flow events. There is also considerable run-off from agricultural areas 
that have long been a major contributor to nutrient loading in the Chesapeake Bay. Mean 
monthly flows are highest in March and April and lowest in August and September.

Energy Development on the Lower Susquehanna River

The large size of this watershed has provided a consistently large volume of water that has made 
the lower Susquehanna River an attractive reach for waterpower development, and for fossil and 
nuclear power plants which required large volumes of water for cooling. At this time, the 
generation capacity of all power projects on the lower Susquehanna River is between 6657 and 
6927 MW. Today, there are five hydroelectric, two atomic (nuclear), and one fossil (coal) 
generation plants on the lower Susquehanna River. Four hydroelectric projects, each requiring a 
dam across the river, were under construction between 1901 and 1930. When Conowingo Dam 
was completed in 1928, producing 252 MW, it became the second largest hydroelectric project in 
the United States, behind Niagara Falls. No new energy plants were built on the river during the 
Great Depression, World War II, or the Korean Conflict. Then, between 1958 and 1968, 
construction of energy projects recommenced when one coal plant, two atomic plants, and a 
pump-storage hydroelectric project (Muddy Run) were built. Exelon owns or has an ownership 
interest in about 54.5 percent (3,628 MW) of the current generation capacity on the lower 
Susquehanna River.     

Project
Capacity
in 2013 
(MW) 

Year
Building
Started

Present ownership interest
(100 % unless stated otherwise)

York Haven Hydro Project 19.6a 1901a Olympus Power
Holtwood Hydro Project 233.0b 1905 PPL
Conowingo Hydro Project 572.0c 1926c Exelon
Safe Harbor Hydro Project 417.5d,e 1930f Exelon  (66% - Constellation 

Generation)
LSP Safe Harbor Holdings, LLC 
(33%)g,e

Brunner Island Power Plant 1490.0h ~1958i PPL
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Table 1:  Energy Development on the Lower Susquehanna River in order of construction 
------------------------------------------------
a  YHPC. 2012.  Final License Application. August. Exhibit A.  P. 1.  
b http://www.pplweb.com/ppl-generation/ppl-holtwood.aspx (accessed January 12, 2014) 
c http://www.exeloncorp.com/PowerPlants/conowingo/Pages/profile.aspx (accessed January 12, 
2014) 
d  417.5 MW @  http://www.shwpc.com/facts_figures.html#station (accessed January 12, 2014) 
e  417.0 MW @  http://www.shwpc.com/about.html (accessed January 12, 2014) 
f http://www.shwpc.com/about.html (accessed January 12, 2014) 
g http://www.shwpc.com/facts_figures.html#river. 
h http://www.pplweb.com/ppl-generation/ppl-brunner-island/ppl-brunnerisland-plant-fact-
sheet.aspx (accessed January 12, 2014) 
i  Construction start estimated; commercial operation began in 1961 according to reference at “g” 
j  800 MW is the rated generation capacity for the Muddy Run Powerhouse based on the 
nameplate capacity of the 8 turbine/generator units combined. 1027 MW is the generating 
capacity identified in Exelon’s on-line Project Profile and the capacity the units are capable of 
generating identified in Exelon’s Application for New License filed with FERC August 2012 
(Exhibit A, page 5, Footnote 1). See: 
http://www.exeloncorp.com/powerplants/muddyrun/Pages/profile.aspx and 
http://www.exeloncorp.com/assets/energy/powerplants/docs/MuddyRun/MR_Vol_1_Public_Part
1.pdf
k Exhibit C, Page 2 of Exelon’s Application for New License for Major Water Power Project - 
Existing Dam filed with FERC August 2012 See: 
http://www.exeloncorp.com/assets/energy/powerplants/docs/MuddyRun/MR_Vol_1_Public_Part
1.pdf
l http://www.exeloncorp.com/assets/energy/powerplants/docs/TMI/fact_tmi.pdf
m http://www.exeloncorp.com/assets/energy/powerplants/docs/Peach_Bottom/Fact_PeachBottom.pdf

Fishery Resources

There have been longstanding efforts to conserve and increase sea-run migratory fish use, 
including reproduction, in the lower Susquehanna River. The U.S. Fish and Wildlife Service’s 
Susquehanna River Coordinator from 1979 to 2005 wrote a paper that briefly recounts the 
history of the American shad restoration program on the Susquehanna River, which spans a large 
portion of the 20th century. That paper is incorporated by reference rather than recounting that 
history in this document1

1 St. Pierre, R., 2003. History of the American Shad Restoration Program on the Susquehanna 

.

Muddy Run Pump Storage 800.0j

 1070.0j
1964k Exelon

Three Mile Island Nuclear 
Plant 

829.0l 1968l Exelon – Unit 1

Peach Bottom Atomic Power 
Sta.

2296.0m ~1968m Exelon (50%)m

Public Service & Gas of New Jersey 
(50%)

Total Megawatts 6657.1
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Anadromous Fish

The Susquehanna River was once home to large numbers of migratory anadromous fish. The 
most important of these were members of the herring family Clupeidae; including the American 
shad (Alosa sapidissima), blueback herring (A. aestivalis), alewife (A. pseudoharengus), and 
hickory shad (A. mediocris). Populations of migratory fish have been severely impacted by 
human activities, the most serious being the impacts due to dam-building2,3. Construction of 
canal dams in the mid-1800's restricted access to ancestral spawning grounds, but the 
construction of the four large, lower river hydroelectric dams in the early 1900's completely 
eliminated access to the river and the migratory fish runs were lost1. 

In addition to eliminating migratory fish access to upstream spawning and nursery habitat, these 
dams also altered river habitat by creating impoundments that inundated and eliminated riverine 
spawning and rearing habitat in the lower portion of the Susquehanna River. Conowingo, 
Holtwood, Safe Harbor and York Haven dams inundated 14, 8, 10, and 4 miles of habitat, 
respectively, resulting in the cumulative loss of 36 miles of riverine habitat. The Conowingo 
Reservoir extends from the Conowingo Dam to the Holtwood tailrace and the Holtwood 
Reservoir (Lake Aldred) extends from the Holtwood Dam to the Safe Harbor tailrace, resulting 
in a 32 mile stretch of impounded water with little flowing water habitat. Above the Safe Harbor 
impoundment (Lake Clarke) there is 15 miles of free-flowing river to York Haven Dam. The 
majority (95%) of the remaining free-flowing river habitat is located upstream of York Haven 
Dam.

Hydroelectric project operations also negatively impact migratory fish habitat by altering the 
river flow regime. The mainstem Susquehanna River hydroelectric projects (with the exception 
of York Haven which operates instantaneous run-of-river) and the Muddy Run Project tend to 
generate power during the daytime peak use period, and refrain from generation at night when 
water storage in mainstem impoundments is replenished with incoming river flows, and water 
from the Susquehanna River is pumped up to the Muddy Run Project upper storage reservoir. 
This results in unnatural flow conditions downstream of the hydroelectric projects which can 
vary from flood to drought flow conditions within minutes during any given day. For the Muddy 
Run Project, pumping water withdrawal flows can exceed instream flows in the river resulting in 
reverse flow in the project area which can disorient fish using flow as a migration queue and 
interfere with normal migration, or lead to entrainment of fish attempting to pass through the 
project area4,5

River. U.S. Fish and Wildlife Service. Harrisburg, PA. 10pp. 

. Few aquatic organisms are adapted to these drastic and abrupt fluctuations in 

2 Susquehanna River Anadromous Fish Restoration Cooperative.  2010.  Migratory fish 
management and restoration plan for the Susquehanna River Basin.  124pp. 
3 Atlantic States Marine Fisheries Commission. 2010. Amendment 3 to the Interstate Fishery 
Management Plan for shad and river herring, Arlington, Virginia. February 2010. 
4 Sweka, J.A.  2013.  Re-analysis of the 2008 American Shad telemetry study.  Internal USFWS 
Report drafted December 2, 2013. 
5 Exelon. 2009. Assessing the Impacts of Muddy Run Pumped Storage Station and Holtwood 
Hydroelectric Station Operations on the Upstream Migration of Adult American Shad (Alosa 
sapidissma) in Conowingo Pond, Susquehanna River, Spring 2008. 
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flows, and the result is a highly perturbed aquatic ecosystem that is often not suitable for 
migratory fish spawning, nursery habitat, or fish passage. 

In the years following construction of dams on the mainstem of the Susquehanna River, fishway 
design, technology, and operation improved and by the 1940s, successful passage of American 
shad was demonstrated at Bonneville Dam on the Columbia River, Oregon. In the 1950s, 
inspired by improvements in fish passage technology, resource agencies began the process of 
restoring migratory fish to the Susquehanna River, focusing on American shad, the largest and 
locally most important of the herrings. At the urging of Pennsylvania sportsmen and the 
Pennsylvania Fish Commission, the U.S. Congress appropriated funds specifically to study the 
potential to recover American shad fisheries in dammed rivers. Ensuing studies, many funded by 
the hydroelectric dam owners/operators on the lower Susquehanna River included: an assessment 
of the migratory response of American shad placed into riverine habitat upstream of 
hydroelectric impoundments (Walburg 1954, Whitney 1961)6; assessment of the suitability of 
the Susquehanna River for American shad reproduction and survival (Carlson 1968)7; and the 
assessment of the engineering feasibility of American shad passage at high dams (Bell and 
Holmes 1962)8.

Anadromous fish restoration on the Susquehanna River was a cooperative venture from the 
beginning. The Pennsylvania Fish Commission (now Pennsylvania Fish and Boat Commission), 
Maryland Board of Natural Resources (now Maryland Department of Natural Resources), New 
York State Department of Environmental Conservation and the Service developed an 
Administrative Committee for American shad studies on the Susquehanna River in February 
1963 for the purpose of determining habitat suitability above dams to support American shad 
reproduction and survival. The study was funded by the lower river hydroelectric dam 
owners/operators during 1963 to 1966. The study results determined that over 300 miles of the 
mainstem Susquehanna River upstream of the York Haven Dam, most of the Juniata River, and 
the lower West Branch of the Susquehanna River were entirely suitable for American shad 
spawning and rearing (Carlson 1968)9.

Around 1970, the first modern effort to restore the American shad population in the Susquehanna 
River began. The utility companies owning the dams along the Susquehanna River worked with 
various Federal and state agencies to stock the upper Susquehanna River with shad eggs, and to 
build a facility at Conowingo Dam to trap fish, from which the shad and herring would be 
transported upstream to spawning areas near Middletown and Columbia, Pennsylvania. The 
Conowingo facility had limited success, however, passing only 945 shad between 1972 and 
1980.

As part of a 1984 Settlement Agreement, the licensee, Safe Harbor Water Power Corporation 
(SHWPC) and York Haven Power Company (YHP) provided $3.7 million over the period from 

6 As cited in: Susquehanna River Anadromous Fish Restoration Cooperative.  2010.  Migratory 
fish management and restoration plan for the Susquehanna River Basin.  124pp. 
7 Id at 6.
8 Id at 6.
9 Id at 6.
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1985 to 1994 to fund a trap and transfer program for shad, expand hatchery operations and 
conduct studies related to shad restoration10. By the late 1980s, the catch of returning adult shad 
at Conowingo had increased to several thousand shad per year. As a result a new fish passage 
facility capable of passing 1.5 million shad and 10 million herring was completed in 1991 at the 
Conowingo Dam. 

In 1993, SHWPC, the licensee, and YHP reached a settlement agreement with various 
agencies11. This agreement required Safe Harbor and Holtwood to have fish passage facilities in 
place by 1997 and required York Haven to install facilities no later than three years (2000) after 
the in service date of the facilities at Holtwood and Safe Harbor.

Upstream fish passage has been installed at all mainstem dams on the Susquehanna River; 
however American shad restoration has not met expectations. While the Conowingo Dam 
fishway has passed large numbers of shad, studies indicate the effectiveness to be inadequate. A
2012 radio telemetry study conducted as part of the Conowingo Hydroelectric Project relicensing 
indicated that only 44% of American shad attempting to pass the dam made it through the 
fishway12. Analysis of data from a radio telemetry conducted at the Muddy Run Project in 2008 
indicated considerable delay and fall back of shad attempting to pass through the project area13.

Calculation of upstream passage efficiencies at the other three hydroelectric facilities is based on 
the counts at each facility relative to the number passed at the adjacent downstream facility. 
American shad passage efficiencies for Holtwood, Safe Harbor, and York Haven have averaged 
32%, 71%, and 11%, respectively, over the period from 1997 through 2009. Based on the results 
of a 2008 radio telemetry study14

10 Settlement Agreement. December 1, 1984. Pennsylvania Power & Light Company, Safe 
Harbor Water Power Corporation, and York Haven Power Company, AND U.S. Department of 
the Interior – U.S. Fish and Wildlife Service, Pennsylvania Fish Commission, Maryland 
Department of Natural Resources, Pennsylvania Department of Environmental Resources, 
Susquehanna River Basin Commission, Upper Chesapeake Watershed Association, and 
Pennsylvania Federation of Sportsmen's Clubs. 

the passage efficiency for American shad that entered the 
Muddy Run Project area and eventually made it past the project was 88%. The cumulative 
impact of fish passage inefficiencies at each of the FERC licensed hydroelectric projects on the 
lower Susquehanna River results in an overall passage efficiency of less than 1% of the 
American shad attempting to migrate upstream. The key to increasing wild juvenile recruitment 

11 Settlement Agreement. June 1, 1993.  Pennsylvania Power & Light Company, Safe Harbor 
Water Power Corporation, and York Haven Power Company, AND U.S. Fish and Wildlife 
Service – U.S. Department of the Interior, Pennsylvania Fish and Boat Commission, 
Pennsylvania Department of Environmental Resources, Maryland Department of Natural 
Resources, Susquehanna River Basin Commission, Upper Chesapeake Watershed Association, 
and Pennsylvania Federation of Sportsmen's Clubs. 
12 Exelon.  2012.  Upstream fish passage effectiveness study RSP 3.5.  Conowingo Hydroelectric 
Project, FERC Project Number 405.  Prepared by Normandeau and Associates, Inc. with Gomez 
and Sullivan Engineers, P.C.  September 2012.  69 pages + Appendices.
13 Id at 4.
14 Id at 5.
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(i.e., young fish produced from natural spawning in the Susquehanna River and not of hatchery 
reared origin) is directly related to effectively passing pre-spawn anadromous fish into the 
quality spawning and nursery habitat located upstream of the York Haven Dam where the 
majority (95%) of spawning habitat is located. The target passage number for adult American 
shad into spawning habitat upstream of York Haven Dam is 2 million fish15. Consequently, 
overall passage efficiencies must be significantly improved past the lower Susquehanna River 
hydroelectric projects in order to achieve the goal of successful restoration of American shad to 
the Susquehanna River16

American Eel

.

American eel (Anguilla rostrata) occupy a significant and unique niche in the estuarine and 
freshwater habitats of the Atlantic coast. Eels are a catadromous species that ascend freshwater 
environments as juveniles. These fish reside in riverine and connected lake habitats until 
reaching maturity at which time they migrate to the Sargasso Sea where they spawn once and 
die. Larval eels are transported by ocean currents to rivers along the eastern seaboard of the 
continent. Unlike anadromous shad and herring, they have no particular homing instinct.  
Historically, American eels were very abundant in East Coast streams, comprising more than 25 
percent of the total fish biomass in many locations17. This abundance has declined from historic 
levels but remained relatively stable until the 1970s. More recently, fishermen, resource 
managers, and scientists have noticed a further decline in abundance from harvest and 
assessment data18. Status of the American eel population is currently under consideration for 
protection under the Endangered Species Act (ESA; 50 FR 60431). There is currently no 
commercial harvest and very few eels are taken by anglers from the Susquehanna River.

Although the Chesapeake Bay and tributaries support a large portion of the coastal American eel 
population, eels have been essentially extirpated from the largest Chesapeake Bay tributary, the 
Susquehanna River. The Susquehanna River basin comprises 43 percent of the Chesapeake Bay 
watershed. Construction of Conowingo Dam in 1928 effectively closed the river to upstream 
migration of elvers (i.e., juvenile eel hatched in the ocean that migrate upstream to grow and 
mature) at river mile 10. Historically, American eel were found throughout the watershed and 
supported commercial fisheries in Pennsylvania, New York, and Maryland19

15 Id at 6.

. Currently no 
upstream or downstream eel passage measures are required, or in place at any of the 

16 Id at 6.
17 Ogden, J.C. 1970. Relative abundance, food habits, and age of the American Eel, Anguilla 
rostrata (LeSueur), in certain New Jersey streams. Transactions of the American Fisheries 
Society 99(1):54–59. 
18 Atlantic States Marine Fisheries Commission.  2012.  American Eel benchmark stock 
assessment.  Stock Assessment Report No. 12-01 of the Atlantic States Marine Fisheries 
Commission.  254pp. 
19 Dittman, D. E., L.S. Machut and J.H. Johnson.  2009.  Susquehanna River drainage:  American 
Eel history, status, and management options.  Final Report for New York State Contract # 
C005548, comprehensive study of the American Eel.  State Wildlife Grant T-3, Project 3.  
Submitted to NYSDEC Bureau of Fisheries. 95 p.   
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hydroelectric projects in the Susquehanna River basin. The Service is currently studying 
American eel occurrence and passage needs at hydroelectric projects on the lower Susquehanna 
River20

Current Fisheries

.

Coast-Wide American Shad Status

The current status of American shad along the Atlantic coast is summarized by the Atlantic 
States Marine Fisheries Commission (ASMFC) in Amendment 3 to the Interstate Fishery
Management Plan for Shad and River Herring21 and the most recent American Shad Stock 
Assessment (ASMFC 2007, Volume I).  Historically, American shad, hickory shad, alewife, and 
blueback herring (collectively termed alosines) were an extremely important fishery resource and 
supported very large commercial fisheries along the Atlantic coast of both the United States and 
Canada. Coast-wide landings of American shad at the turn of the century were approximately 50 
million pounds. However, by 1980 the landings decreased dramatically to 3.8 million pounds.  
Total landings of river herring (alewife and blueback herring) varied from 40-65 million pounds 
from 1950 to 1970, then declined steadily thereafter to less than 12 million pounds by 1980. 
These dramatic declines in commercial landings were perceived as an indication that a 
coordinated management action would be required to restore alosine stocks to their former levels 
of abundance. Therefore, in 1981, the members of the ASMFC recommended the preparation of 
a cooperative Interstate Fishery Management Plan (FMP) for American Shad and river herrings.  
The initial FMP was completed in 1985 and recommended management measures that focused 
primarily on regulating exploitation and enhancing stock restoration efforts. 

In spite of the efforts to develop and implement the FMP, alosine stocks continued to decline and 
in 1994, ASMFC determined that the original FMP was no longer adequate for protecting and 
restoring remaining shad and river herring stocks. They concluded that the declines may have 
been the result of overharvest by in-river and ocean-intercept fisheries; excessive striped bass 
predation; biotic and abiotic environmental changes; and loss of essential spawning and nursery 
habitat due to water quality degradation and blockages of spawning reaches by dams and other 
impediments. A coast wide assessment was completed in 1998 and Amendment 1 to the FMP 
was adopted in 1999 and additional addendums were added in 2000 and 2002. Amendment 1 and 
the addendums focused on maintaining directed fishing mortality below set benchmarks which 
defined ASMFC shad management until the adoption of Amendment 3 in 2010. 

The 2007 stock assessment (ASMFC 2007, Volume I) that found American shad stocks were at 
all-time low levels and did not appear to be recovering to acceptable levels. Commercial 
landings declined to 574,300 pounds in 2005 (a reduction of approximately 85% since 1980).  
The primary causes for continued stock declines were attributed to a combination of excessive 

20 Susquehanna River Anadromous Fish Restoration Cooperative.  2013a.  Susquehanna River 
Basin American Eel restoration plan, Addendum to the Susquehanna River Anadromous Fish 
Restoration Cooperative (SRAFRC) 2010 migratory fish management and restoration plan for 
the Susquehanna River Basin.  18 p. 
21 Atlantic States Marine Fisheries Commission. 2010. Amendment 3 to the Interstate Fishery 
Management Plan for shad and river herring, Arlington, Virginia. February 2010. 
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total mortality, habitat loss and degradation, and migration and habitat access impediments. The 
2007 stock assessment also concluded that management based on fishing mortality benchmarks, 
as in Amendment 1, was no longer valid for American shad stocks since they are subjected to 
several sources of human-induced mortality including direct and indirect fisheries as well as fish 
passage mortality at dams and river pollution. Since the components of human-induced mortality 
(direct and indirect fisheries, dam-induced, and pollution) are difficult or impossible to partition, 
and difficult to separate from natural mortality, the 2007 stock assessment suggested the use of a 
total instantaneous mortality rate that preserves 30% of unexploited spawning biomass per 
recruit as a benchmark (Z30) to help guide management and gauge restoration progress (i.e., 
Z30 represents the total mortality that would yield a population size equivalent to 30% of a 
population that suffered no human-induced mortality (mortality due to fishing, pollution, dams, 
etc.). For example if the population level was 100 pounds of adult fish under a situation of no 
human-induced mortality, the population size would be 30 pounds of adult fish under a situation 
where total mortality (natural + human-induced) equaled Z30))22.

General conclusions from the 2007 stock assessment were: 

Ocean mixed stock harvest has been a large component of total American shad harvest 
over the last 25 years and since the late 1980s it was the dominant component of shad 
harvest from north of Virginia; 

The expected benefits resulting from the ocean intercept fishery closure were not obvious 
in this assessment and might take one or more generations of American shad before they 
are realized;

Available total mortality estimates generally exceeded Z30 for most years in rivers where 
data were suitable for catch curve analysis and where data supported spawning stock
biomass per recruit modeling; 

Data on annual number of fish passing upriver at dams on several Atlantic coastal rivers 
exhibited a coast-wide pattern of an increase followed by a decrease. Interestingly, most 
fish passage numbers declined at about the same time (late 1990s to early 2000s). This 
synchronous decline suggests a coast wide change in environmental conditions or 
mortality factors that affected stocks from South Carolina to Maine within the last five 
years;

Continuous fishery dependent and independent catch-per-unit-effort series generally only 
provide insight into recent stock dynamics, except for the Delaware River Lewis haul 
seine index;

Trends in juvenile production do not show consistent patterns coast-wide; however, 
regional patterns and some local trends were noteworthy;

22 Kilduff, P., Carmichael, J., and Latour, R. 2009. Guide to Fisheries Science and Stock 
Assessment. Atlantic States Marine Fisheries Commission. June 2009.
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Recruitment has increased in the upper Chesapeake Bay, including the Potomac River, 
and Merrymeeting Bay, Maine in recent years;

Recruitment patterns in the lower Chesapeake Bay (James, York, and Rappahannock 
Rivers) and in Albemarle Sound have been similar; 

Relatively low young-of-year production was observed in all New England juvenile 
surveys in 1998 and 2001; and

There has been consistent low recruitment in the Hudson River since 2002. 

In response to the 2007 stock assessment, Amendment 3 to the FMP was adopted in 2010.  
Amendment 3 called for the adoption of Z30 as a benchmark to evaluate observed levels of total 
mortality and whether or not population restoration was occurring. It also called for the states or 
jurisdictions to submit sustainability plans for commercial and recreational fisheries. States or 
jurisdictions without an approved plan in place would have their fisheries closed by January 1, 
2013.  Currently, Connecticut, the Delaware River Basin, Potomac River Fisheries Commission, 
North Carolina, South Carolina, Georgia, and Florida have an approved sustainability plan for 
shad, and Maine, New Hampshire, New York, North Carolina and South Carolina have an 
approved sustainability plan for river herring. Some states such as Maryland have chosen to 
close their shad and herring fisheries. 

In addition to regulating fisheries via sustainability plans, Amendment 3 recommended states 
and jurisdictions develop habitat plans for American shad to reduce or mitigate the impact of 
dams and other obstructions and water quality and contamination. Some recommendations for 
fish passage included working with Federal agencies and to target hydropower dams for 
appropriate recommendations during FERC relicensing; prioritize barriers in need of fish 
passage based on ecological criteria; develop new technologies to improve fish passage 
efficiency; design passage facilities that work under all water levels; and implement measures to 
pass fish via routes with the best survival. Although the development of habitat restoration and 
protection programs was proposed in Amendment 3, implementation of these programs is not 
required as it is beyond the authority of ASMFC. 

Mid-Atlantic Region American Shad Status

Although there has been an overall coast wide decline in American shad stocks, the 2007 
ASMFC stock assessment found much variation in population trends along the coast. Regional 
trends were apparent with rivers in close geographic proximity showing similar population 
trends. When assessing the status of the Susquehanna River and trying to give context to these 
trends, it is useful to compare them to rivers of similar size that are also located in the mid-
Atlantic region such as the Delaware River and the Potomac River.

The Susquehanna River

The Susquehanna River once supported large numbers of migratory fish including the American 
shad, blueback herring, alewife, and hickory shad, striped bass (Morone saxatilis), Atlantic 
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sturgeon (Acipenser oxyrinchus), and shortnose sturgeon (A. brevirostrum). These stocks have 
been severely impacted by human activities, especially dam building. In the 1950s, the resource 
agencies implemented a program to restore access for migratory fish to the upper Susquehanna 
River basin, focusing on American shad. In response to harvest declines that signaled critically 
low fish stock levels, the directed American shad fisheries in the Chesapeake Bay region were 
closed (Maryland in 1980 and Virginia in 1994). The American shad stock in the Susquehanna 
River improved slowly and made an impressive comeback by 2001 when over 200,000 adult 
shad were counted at the Conowingo Dam fish lifts. However, since 2001, adult numbers have 
decreased most likely due to a variety of factors including: poor efficiency of fish passage 
measures and facilities; low hatchery production in recent years; low numbers of spawning fish 
accessing quality habitat: poor young-of-year recruitment upstream of Conowingo Dam; ocean 
and Chesapeake Bay mortality; turbine mortality and predation23.

The decline over the past decade in adult shad counted at Conowingo Dam fish lifts also 
coincides with declines seen downstream of the Conowingo Dam tailrace. Abundance estimates 
from mark-recapture and a surplus production model conducted from 1988 through 2012 both 
showed an increase through 2001 followed by a decrease24

The Delaware River 

. Also, catch-per-unit-effort (fish per 
boat hour) from the Conowingo Dam tailrace showed similar trends. The percentage of repeat 
spawning American shad in the Conowingo Dam tailrace also increased from 1984 to 2002, but 
has remained fairly stable since then with 34% of males and 73% of females being repeat 
spawners in 2012. 

In the late 1890s, the Delaware River had the largest annual commercial shad harvest of any 
river on the Atlantic Coast with estimates ranging up to 19 million pounds in a given year. The 
harvest began to decline rapidly in the early 1900s due to water pollution, overfishing, and dams 
on major tributaries (ASMFC 2007, Volume II). Despite improved state legislation and 
regulation, and a massive program of artificial propagation of shad stocks in the late 1800s, the 
shad fishery eventually collapsed under the combined pressures. By the 1940s, the commercial 
shad fisheries were mainly limited to the lower reaches of the River and Bay below Pennsylvania 
(Ellis in Delaware River Fish and Wildlife Cooperative 1982). By 1950, the urban reach of the 
Delaware River was one of the most polluted stretches of river in the world (ASMFC 2007, 
Volume II).

It is evident that the Delaware River stock of American shad declined through the 1990s and 
remains at low levels (ASMFC 2007, Volume II). The catch-per-unit-effort (fish/haul) in the 
Lewis haul seine fishery in the lower Delaware River had a recent peak in 1989 with a 52.20 
fish/haul, but declined to only 2.89 fish/haul in 2005. Relative abundance measures of juvenile 
American shad increased from 1980 through 1996 and have since varied without trend. There 
does not seem to be an identifiable cause of the decline nor an indication as to why the stock has 
remained at low levels in recent years. Although recent high abundances of striped bass have 
been hypothesized to be a reason for continued low abundance of American shad in the 

23 Id at 2.
24 Id at 20. 
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Delaware River, the 2007 stock assessment found no empirical data to attribute the shad decline 
in the Delaware River solely to striped bass.

The Potomac River 

Among Chesapeake Bay stocks of American shad, the Potomac River population shows the most 
promising signs of recovery. The gill-net index, the pound net index, and the juvenile abundance 
index used in the 2007 ASMFC stock assessment (ASMFC 2007, Volume III) depict increasing 
trends in relative abundance. Age structure has broadened and the mean age has increased. 
Estimates of total mortality have declined from 2002 to 2005. Reference values Z30 (the total 
mortality that preserves 30% of unexploited spawning stock biomass per recruit) in the 
Chesapeake Bay region (York River, Virginia) derived from a yield model ranged from 0.62 to 
0.86 depending on the assumed level of natural mortality. Total instantaneous mortality 
estimated in 2005 from catch curve (0.82) and repeat spawning (0.66) data were within this 
range indicating that total mortality was not excessive.

A benchmark for American shad in the Potomac River is the geometric mean of pound net catch 
rates reported in Walburg and Sykes (1957) for the years 1944 to 1952, a value of 31.1 pounds 
per net-day. Although pound net catch rates remain below the benchmark, these catch rates have 
steadily increased from 0.94 in 1988 to 12.21 in 2005 (ASMFC 2007, Volume III). To continue 
stock rebuilding, there should be no new expansion of the fishery until the benchmark is reached. 

It appears the decline in American shad seen on the Susquehanna River over the past decade 
coincides with a decline seen on the Delaware River. The mainstem Delaware River is 
undammed and most of the historic habitat has remained available to American shad, so limited 
access to habitat is likely not the cause for the observed decline. However, the American shad 
population in Potomac River, where fish passage and access to additional habitat has improved, 
is increasing and we would expect that the Susquehanna River population should show trends 
more similar to the Potomac River since both are major Chesapeake Bay tributaries and both 
have had fishways installed at passage barriers in past two decades. As noted above the 
cumulative effectiveness of the fishways on the Susquehanna River has been documented to be 
less than 1%. We conclude that the poor passage effectiveness is the likely a major contributing 
cause for lack of increased American shad population response on the Susquehanna River when 
compared with the Potomac River. 

American Eels

The ASMFC completed a stock assessment in 2012 and concluded that the stock of eel is 
depleted, due to a combination of historical overfishing, habitat loss, food web alterations, 
predation, turbine mortality, environmental changes, toxins and contaminants, and disease 
(ASMFC 2012). Currently, ASMFC is considering changes to its Interstate Fishery Management 
Plan for American Eel. The American Eel Management Board (state directors) recently reviewed 
advice from the American Eel Technical Committee with respect to potential management 
changes needed to address modern population declines. In addition to the management actions by 
ASMFC, the Service was petitioned in 2004 to review the status of American eel under the 
federal Endangered Species Act (ESA).  The Service concluded that the petition warranted 
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further consideration, however the Service determined that listing was not warranted at the end 
of its review in 2007. The Service was petitioned again in 2010 by the Council for Endangered 
Species Act Reliability to re-consider listing the American eel under the ESA based on new 
information. In 2011, the Service concluded that the species warrants a more extensive status 
review which is expected to be completed in September 2015. 

American eels have been largely precluded from the Susquehanna River Basin above Conowingo 
Dam since the early 1900’s (SRAFRC 2010). Although PFBC conducted an intermittent trap and 
transfer program through 1980, by 2000 there were essentially no eels remaining in the 
watershed. Fish lifts at the 4 lower mainstem dams have passed few to no American eels in the 
past 10 years. In 2008, the Service initiated an experimental trap and transfer program at 
Conowingo Dam. This program has released over 300,000 juvenile eels from 2008 through 2012 
at various locations throughout the Susquehanna River Basin. A portion of these eels have been 
stocked in areas where freshwater mussels are present, because American eel are the primary 
host species for successful reproduction of the Eastern Elliptio mussel (Elliptio complinata)
(Lellis et al. 2013). Freshwater mussels have the potential to reduce suspended solids and 
dissolved nutrients25,26,27

River Herring

via their filter feeding, and efforts are underway in the Susquehanna 
River to increase the number of known host fish species, such American eel, in order to enhance
mussel habitat conditions and increase freshwater mussel populations, 

On August 5, 2011, the National Marine Fisheries Service (NMFS), received a petition from the 
Natural Resources Defense Council (NRDC), requesting they list alewife and blueback herring 
under the ESA as threatened throughout all or a significant portion of their ranges. Alternatively, 
NRDC requested the designation of distinct population segments of alewife and blueback herring 
as specified in the petition, including the Chesapeake Bay for both species.

The petition contained information on the two species, including population status and trends, 
and factors contributing to the species’ decline. The petition was determined to be warranted and 
NMFS published a positive 90-day finding on November 2, 2011. NMFS initiated a status 
review of the species to determine if listing under the ESA is warranted by forming an internal 
status review team (SRT) to compile the best commercial and scientific data available for alewife 
and blueback herring throughout their ranges. In May 2012, the Atlantic States Marine Fisheries 
Commission completed a river herring stock assessment, which covers over 50 river-specific 
stocks throughout the ranges of the species in the United States (ASMFC 2012b). NMFS 
identified the missing data required for their review and held workshops/working group meetings 

25 Atkinson, C.L., C.C. Vaughn, K.J. Forshay, and J.T. Cooper.  2013.  Aggregated filter-feeding 
consumers alter nutrient limitation: consequences for ecosystem and community dynamics. 
 Ecology 94:1359-1369. 
26 Spooner, D.E., P.C. Frost, H. Hillebrand, M.T. Arts, O. Puckrin,  and M.A. Xenopoulos. 
 2013.  Nutrient loading associated with agriculture land use dampens the importance of 
consumer-mediated niche construction.  Ecology Letters 16:1115-1125. 
27 Vaughn, C.C. 2010.  Biodiversity losses and ecosystem function in freshwaters:  emerging 
conclusions and research directions.  Bioscience 60:25-35. 
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focused on addressing information on stock structure, extinction risk analysis, and climate 
change. Reports from each workshop/working group meeting were compiled and independently 
peer reviewed (Carvalho 2012; Chaput 2012; Hutchings 2012). On August 12, 2013, the NMFS 
concluded that “listing alewife or blueback herring as threatened or endangered under the ESA is 
not warranted at this time” (78 FR 48944). Based on the data available (NEFSC 2013), the SRT 
concluded that alewife are at low risk of extinction and blueback herring are at low to moderate 
risk of extinction. 

Although listing under the ESA was determined not warranted, the conclusions of the SRT 
indicated that both species are at low abundance compared to historical levels and continued 
monitoring is warranted (NEFSC 2013). Hall et. al. (2012) noted the loss of anadromous fish 
productivity in Maine was reduced by 90% by the mid-1800s, a loss attributed to lost habitat 
access due to dam construction. By the author’s estimates, this loss of habitat contributed to the 
loss of billions of juvenile alewife and blueback herring annually (Hall et. al. 2012). While many 
factors affect anadromous fish returns during any given year, including incidental and direct 
harvest, climate change and pollution, dams on historical anadromous rivers remain a significant 
impediment to restoration efforts (ASMFC 2012; Hall et al 2012).

The abundance trends analysis for alewife and blueback herring evaluated returns across the 
species entire range and for specific stock complexes (NEFSC 2013). The results indicated that 
all alewife stock complexes range wide have significantly increased over time. Range-wide, the 
observed increase in blueback herring was not significant. While the observed stock of alewife 
and blueback herring are either increasing or stable range wide, stock specific trends indicate 
areas of concern. Specifically, the Mid-Atlantic stock complex for alewife is stable, neither 
significantly increasing nor decreasing. While stable, the abundance of all stocks are greatly 
diminished compared to historical landings records (Hall e.t al. 2012). The Mid-Atlantic stock 
complex for blueback herring was determined to be significantly decreasing, as compared to the 
other blueback herring stocks that were considered stable.

Licensee Proposed Fish Passage

Anadromous Fish Passage

In the Muddy Run Project Draft Application for New License the license applicant is not 
proposing any upstream or downstream anadromous fish passage facilities or measures other 
than the continued operation of the project in the same manner as during the previous FERC 
license.

Catadromous Fish Passage

For the catadromous American eel, in the Muddy Run Project Draft Application for New License 
the licensee proposes to work with other licensee on the Susquehanna River to implement both 
an upstream and downstream trap-and-transport program to provide American eel passage for 
upstream migrating juveniles and downstream migrating adults between the Conowingo and 
York Haven dams. No specific plans for the program were provided in the Draft Application for 
New License. We generally consider trap-and-transport to be an interim fish passage measure 
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during the initial phase of a restoration. However, it is appropriate for these initial stages, and 
this Prescription provides specific plans for a trap and transport program. As efforts to increase 
the Susquehanna River population of American eel expand the capacity of a trap-and-transport
operation to capture and move sufficient numbers of eel upstream will likely be exceeded and 
additional facilities and measures may be needed to accommodate adequate, safe, timely and 
effective passage past the Muddy Run Project area. 

Pennsylvania Department of Environmental Protection Proposed 401 Water 
Quality Certification Fish Passage

On December 21, 2013 the PADEP published notice of the availability of the Proposed Water 
Quality Certification (PWQC) for Muddy Run Project in the Pennsylvania Bulletin noting there 
will be a 30 day public comment period. The PWQC contained several fish passage provisions, 
and an applicant-prepared American Eel Passage Plan (Eel Plan) as a condition of, and 
incorporated into, the PA DEP Water Quality Certification for the Muddy Run Project. We note 
that under Section 401(d) of the Clean Water Act, the Eel Plan would become a condition of the 
FERC license for the Muddy Run Project if it is included in the Final Water Quality 
Certification. Accordingly the Department has considered the PWQC fish passage provisions and 
the Eel Plan as an alternative for fish passage, and has adopted parallel requirements in many 
areas. 

Management Plans

A number of published State, Federal and regional fishery plans contain management goals that 
pertain to the Susquehanna River. 

Comprehensive Plans Recognized by the Federal Energy Regulatory 
Commission's Licensing Process 
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Atlantic States Marine Fisheries Commission. 1999. Amendment 1 to the Interstate Fishery 
Management Plan for shad and river herring. (Report No. 35). April 1999. 

Atlantic States Marine Fisheries Commission (ASMFC).  2000.  Interstate fishery management 
plan for American Eel.  Fishery Management Report No. 36 of the Atlantic States Marine 
Fisheries Commission.  79pp. 
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Susquehanna Power Company, Pennsylvania Power & Light Company, Safe Harbor Water 
Power Corporation, and Metropolitan Edison Company, AND U.S. Department of the Interior – 
U.S. Fish and Wildlife Service, New York Department of Environmental Conservation, 
Maryland Department of Natural Resources, and Pennsylvania Fish Commission.  

Settlement Agreement. April 1, 1981. Pennsylvania Power & Light Company, and Safe Harbor 
Water Power Corporation, AND Pennsylvania Fish Commission, and Susquehanna River Basin 
Commission.

Settlement Agreement. December 1, 1984. Pennsylvania Power & Light Company, Safe Harbor 
Water Power Corporation, and York Haven Power Company, AND U.S. Department of the
Interior – U.S. Fish and Wildlife Service, Pennsylvania Fish Commission, Maryland Department 
of Natural Resources, Pennsylvania Department of Environmental Resources, Susquehanna 
River Basin Commission, Upper Chesapeake Watershed Association, and Pennsylvania 
Federation of Sportsmen's Clubs. 

Settlement Agreement. August 26, 1988. Philadelphia Electric Power Company, and 
Susquehanna Power Company, AND U.S. Department of the Interior – U.S. Fish and Wildlife 
Service, Pennsylvania Fish Commission, Maryland Department of Natural Resources, 
Pennsylvania Department of Environmental Resources, Susquehanna River Basin Commission, 
Upper Chesapeake Watershed Association, and Pennsylvania Federation of Sportsmen's Clubs. 

Settlement Agreement. June 1, 1993.  Pennsylvania Power & Light Company, Safe Harbor 
Water Power Corporation, and York Haven Power Company, AND U.S. Fish and Wildlife 
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Service – U.S. Department of the Interior, Pennsylvania Fish and Boat Commission, 
Pennsylvania Department of Environmental Resources, Maryland Department of Natural 
Resources, Susquehanna River Basin Commission, Upper Chesapeake Watershed Association, 
and Pennsylvania Federation of Sportsmen's Clubs. 

Settlement Agreement. June 1, 1997.  York Haven Power Company, AND U.S. Fish and 
Wildlife Service – U.S. Department of the Interior, Pennsylvania Fish and Boat Commission, 
Pennsylvania Department of Environmental Protection, Maryland Department of Natural 
Resources, and Susquehanna River Basin Commission. 

Resource Agency Plans

Policy Committee of the Susquehanna River Anadromous Fish Restoration Committee 
(SRAFRC).  May 2002.  Alosid Management and Restoration Plan for the Susquehanna River 
Basin.

Policy Committee of the Susquehanna River Anadromous Fish Restoration Committee 
(SRAFRC).  November 2010.  Migratory Fish Management and Restoration Plan for the 
Susquehanna River Basin. 

Policy Committee of the Susquehanna River Anadromous Fish Restoration Committee 
(SRAFRC).  December 2013. American Eel Restoration Plan for the Susquehanna River Basin. 
Addendum to the Susquehanna River Anadromous Fish Restoration Cooperative (SRAFRC) 
2010 Migratory Fish Management and Restoration Plan for the Susquehanna River Basin. 

Chesapeake Bay Program - Executive Council.  January 2005.  Fish Passage Goals. 

Chesapeake Bay Program. February 2004.  Restoring Fish Passages throughout the Chesapeake 
Bay Watershed.

Chesapeake Bay Program. February 2004.  Shad and the Chesapeake Bay. 

Chesapeake Bay Program. January 2000.  Migratory Fish Restoration and Passage on the 
Susquehanna River. 

Restoration Objectives

Anadromous Fish

In November 2010 the Policy Committee of the Susquehanna River Anadromous Fish 
Restoration Cooperative adopted the Migratory Fish Management and Restoration Plan for the 
Susquehanna River Basin (restoration plan) (SRAFRC 2010) that serves as a plan for future 
efforts to restore important migratory fish resources to the Susquehanna River Basin. 

The goal of the Restoration Plan is:
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“Restore self-sustaining, robust, and productive stocks of migratory fish capable of 
producing sustainable fisheries, to the Susquehanna River Basin throughout their 
historic ranges in Maryland, Pennsylvania, and New York. The goals are 2 million 
American shad and 5 million river herring spawning upstream of the York Haven 
Dam. Goals for American eel and other migratory species are yet to be determined”.

The steps to achieve this goal are partitioned into five objectives, each with a series of tasks. The 
tasks include a brief description along with timelines, costs, potential sources of funding and an 
assessment of task status. Brief overviews of the five objectives are: 

A. Restore access to historic habitats for juvenile and adult migratory fish. This
objective calls for development of passage plans and performance measures to achieve 
specified minimum passage efficiency for American shad, American eels, and other 
migratory fish species at major basin dams. 

B. Maintain or improve existing migratory fish habitat. This objective focuses on 
essential habitat issues by inventorying blockages and assessing the impact of fish 
passage impediments through active involvement of SRAFRC in watershed project 
reviews while supporting monitoring and improving water quality. 

C. Enhance migratory fish spawning stock biomass and maximize juvenile recruitment 
through natural and/or artificial means. This objective includes a variety of tasks 
designed to directly or indirectly improve migratory fish stocks in the Susquehanna 
River. Tasks focus on improving current techniques for artificial augmentation of 
American shad stocks, developing new techniques for augmenting river herring and eel 
populations, restoring non-Alosine migratory fish, improving instream migration, 
spawning and rearing habitat, and maintaining existing regulatory framework restricting 
harvest of migratory fish. 

D. Evaluate the migratory fish restoration effort and adjust programs or processes as 
needed. This objective stresses the importance of data dissemination and analysis. Tasks 
included in this section will continue to collect baseline data essential to monitor 
restoration progress while researching and experimenting with technologies to improve 
survival, reproduction and spawning biomass. 

E. Ensure cooperation among all restoration partners while generating support for 
migratory fish restoration among the general public and potential funding sources.
This objective stresses the importance of a watershed approach to restoration and 
emphasizes the need to include coastal states and ocean waters.

The SRAFRC, through its policy and technical committees, member agencies and partners will 
rely on this plan as the foundation of its restoration activities while also recognizing that changes 
in fish stocks, threats, and management techniques will require flexibility and adaptation.  

American Eel
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In December 2013 the Policy Committee of the Susquehanna River Anadromous Fish 
Restoration Cooperative approved the American Eel Restoration Plan for the Susquehanna River 
Basin (SRAFRC 2013) that will serve as a plan for future efforts to restore American eel to the 
Susquehanna River Basin. 

The goal of the American Eel Restoration Plan is:

“Ensure that every American Eel that approaches Conowingo Dam is passed upstream 
into the Susquehanna River Basin in order to restore American Eels to the watershed, 
to provide a net increase of out-migrating American Eel, and restore the ecosystem 
functions provided by healthy American Eel populations, including their role as 
predator and prey as well as acting as hosts for the glochidia of E. complanata.”.   

The objectives of the Draft Eel Restoration Plan are:

1. Ensure upstream passage of American eel throughout the Susquehanna River Basin. 

2. Increase survival and escapement of American eels passing barriers and hydroelectric 
facilities during their downstream spawning migration.

3. Evaluate efforts to reintroduce American eels throughout the Susquehanna River Basin 
and document the influences of American eel on freshwater mussel populations. 

4. Increase public awareness, appreciation, and knowledge of American eels. 

The SRAFRC 2013 plan states that all available eel seeking passage at a hydroelectric project be 
passed upstream (i.e. no impact), and that there be 85% downstream passage survival at each 
hydroelectric project.

The Atlantic States Marine Fisheries Commission’s American Eel Fisheries Management Plan
goals are to maintain and enhance the abundance of American eels in inland and coastal waters, 
and contribute to the viability of the American eel spawning population. One objective is to 
provide adequate upstream passage and escapement to inland waters of elvers and juvenile eels 
as well as provide adequate downstream passage and escapement to the ocean of pre-spawn adult 
eels. American eel in the Susquehanna River would benefit from installation of upstream and 
downstream fishways or implementation of operational measures to minimize and avoid impacts 
associated with upstream passage delays and turbine passage entrainment injury or mortality 
during downstream passage at Susquehanna River hydroelectric projects.

Statutory Authority

Section 18 of the Federal Power Act, 16 USCS §811, states in pertinent part: 

the Commission shall require the construction, maintenance and operation by a licensee 
at its own expense of...such fishways as may be prescribed by the Secretary of Commerce 
or the Secretary of the Interior.
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Section 1701(b) of the National Energy Policy Act of 1992, P.L. 102-486, Title XVII, §1701(b), 
106 Stat. 3008, states: 

the items which may constitute a ‘fishway’ under section 18 [16 USCS §811] for the safe 
and timely upstream and downstream passage of fish shall be limited to physical 
structures, facilities, or devices necessary to maintain all life stages of such fish, and
project operations and measures related to such structures, facilities or devices 
necessary to ensure the effectiveness of such structures, facilities, or devices for such fish. 

Administrative Record

Evidence to support the Department’s Preliminary Prescription for Fishways is contained in the 
Administrative Record before the Commission, and the additional materials are being provided 
under separate cover.  Citations to the extant record are provided herein. 

Impacts of Muddy Run Project on Migratory Fish

Migratory impediments to fish attempting to pass through the Muddy Run Project area are the 
direct result of project operations that alter the flow in Susquehanna River channel adjacent to, 
upstream and/or downstream of the Muddy Rum Powerhouse. Both generation and pumping 
operations at Muddy Run Project have been demonstrated to have negative impacts on migratory 
fish passage.

The operation of Muddy Run Project alters the instream river flow that enters the project area 
from upstream. This alteration elicits changes in migratory fish behavior that, as further 
explained below, result in delay or fall back of upstream migration, and entrainment of fish 
through the Muddy Run Project turbines that can kill, injure and or displace fish attempting to 
migrate through the Muddy Run Project area28.

Migratory fish cannot reason their way through a problem or an impediment. They only respond 
to environmental stimulus in their immediate area (e.g., light, temperature, day length, vision, 
sound, physiological condition, flow). Their response to a stimulus is instinctual, and the result 
of thousands of years of evolution captured in genetic code. For migratory fish physiological 
condition (e.g., sexual maturation), along with environmental stimulus (e.g., day length, water 
temperature), elicit a response to begin the spawning migration.  

For anadromous fish, the spawning migration result is to seek out freshwater spawning habitat in 
its natal watershed. To accomplish this, fish respond to freshwater flow stimulus from its natal 
stream (i.e., migratory fish imprint on the “smell” of their natal stream and later respond to the 
smell by swimming up that stream as adults to spawn) by swimming upstream against the current 
to reach spawning and juvenile rearing habitat29

28 Id at 4.

. If an instream flow is not present the fish 

29 Quinn, T. P. and Adams, D. J., 1996. Environmental Changes Affecting the Migratory Timing 
of American Shad and Sockeye Salmon. Ecology, Vol. 77, No. 4 (Jun., 1996), pp. 1151-1162 
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cannot distinguish which way to swim to migrate upstream. If the instream flow is too strong the 
fish may not be able to effectively swim upstream, be forced back downstream, and/or seek flow 
velocity refuge until instream flows subside to acceptable levels. If the flow of the stream is 
reversed the fish will be confused and may swim in the wrong direction. 

The catadromous American eel juvenile fish also swim upstream against the river flow and 
would experience the same conditions as the anadromous spawning fish, only the impacts of 
high and reverse flows would be greater due to small size and weaker swimming ability.

Both anadromous and catadromous species must also swim back downstream during portions of 
their life cycle. They respond to flow stimulus by swimming with the flow. Flows that reduce the 
current, head in the upstream direction, and/or lead to hazards (e.g., entrainment through a 
turbine, or dislocation into an off-stream water body) that kill, injure and/or misdirect fish will 
have negative impacts on migration. 

Fish Passage Delays and Fallback

The licensee consultants Normandeau Associates Inc. (Normandeau) and Gomez and Sullivan 
Engineers’ 2008 American shad radio telemetry report concluded that Muddy Run Pumped 
Storage Project had negligible impacts on the migration of American shad in the Susquehanna 
River (Normandeau Associates 2009). In the Department’s assessment30, the original telemetry 
data were reanalyzed in more detail to further examine potential impacts of MRPSP on upstream 
migration of American shad. The objectives of this assessment were to: (1) determine the effect 
of flow on travel time of American shad between Sicily Island, the telemetry station immediately 
downstream of MRPSP, and Deepwater Island, the telemetry station immediately upstream of 
MRPSP (both telemetry stations are approximately equidistant for the MRPSP powerhouse); (2) 
determine if there was a difference in travel times and swim speeds between Sicily Island and 
MRPSP, and MRPSP and Deepwater Island; and (3) determine what proportion of forays from 
Sicily Island were successful in making it past MRPSP. 

It was observed that: median travel times from Sicily Island to Deepwater Island increased with 
the amount of flow experienced by migrating shad; travel times were longer, and swim speeds 
slower between Sicily Island and MRPSP than between MRPSP and Deepwater Island; and only 
18% of upstream forays by migrating shad were successful at continued passage past MRPSP 
from Sicily Island to Deepwater Island with no fall back behavior, and some individual fish 
needed to make several forays prior to successfully passing MRPSP. Contrary to conclusions 
from the report by Normandeau Associates Inc., this assessment provides conclusive evidence 
that MRPSP does indeed impact upstream shad migration by unnaturally altering flow conditions 
in the MRPSP project area that result in migratory delays and possible termination of upstream 
migration by shad. Normandeau (2009) noted the impacts of increased flow on migrating 
American shad stating “…mid run segment in particular was subjected to an increase of river 
flow from 40,000 cfs to 65,000 cfs within 2 days after release, which most likely displaced some 
fish downstream for good. A spike in river flows can disrupt upstream migration of American 
shad.” Peaking discharge flows from the Muddy Run Project elevated instream flows coming 

30 Id at 4.
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from Holtwood Dam to above 60,000 cfs on 50% of the days during the 2008 fish passage study. 
Table 1 shows delays in tagged shad passage past the Muddy Run Project for American shad 
monitoring during the 2008 Normandeau study. The passage times were estimated from the 
analysis contained in Sweka 2013. The information in the table indicates as flows below the 
Muddy Run powerhouse (represented as the combined flow from Holtwood Dam and Muddy 
Run Project operations) increase so does the delay in passage through the Muddy Run Project 
area. In 2006 the owner of the Holtwood Hydroelectric Project developed a 2-D numeric flow 
model for the area downstream of the Holtwood Dam that included modeling of flow effects 
from operation of the Muddy Run Project31. The study indicated that flows from the Muddy Run 
Project can develop passage bottlenecks in the Susquehanna River downstream of the Muddy 
Run powerhouse under certain river flow conditions, and it can also create flow conditions that 
prevent up migrating fish from locating the Holtwood tailrace, causing a temporary delay in 
upstream migration.

Table 12. American shad upstream passage delays resulting as flow below the Muddy Run 
powerhouse increase (combined net flow resulting from flows Holtwood Dam and project 
operations at the Muddy Run Project, calculated from Sweka 2013). 

Flow (cfs) below MR Time (hours) Sicily Island to Deepwater Island
42,187 12
59,515 24
69,652 36
76,844 48

Sweka and Eyler (2013)32

Fish Entrainment

 found that delays to upstream migration of American shad (Alosa 
sapidissima) at hydroelectric facilities can compromise their ability to successfully spawn by
causing a mismatch between when shad arrive in suitable spawning habitat with optimal 
temperatures for spawning. Their model demonstrated that the passage efficiency and delays can 
have a large effect on the probability of shad reaching areas upstream of York Haven Dam when 
temperatures are optimal for spawning. This will in turn result in lower spawning success that 
leads to decreased juvenile fish recruitment to the Susquehanna River population which would 
be reflected in fewer mature adult fish returning to the river in future years. The impact of delay 
was also noted by the FERC (2004) when it stated “...Upstream-migrating fish may be delayed 
for hours or days searching for passage …This delay could reduce the fitness of spawning adults 
or the upstream extent of their migration.” 

American Eel

31 Gessler, D. and Sullivan, T. J. 2006. 2-D Numeric Modeling of Existing Flow Patterns and 
Velocities in the Susquehanna River Downstream of the PPL Holtwood Hydroelectric Project. 
Prepared for PPL Holtwood, LLC. By Alden Research Laboratory, Inc., December 2006. 
32 Sweka, J.A. and Eyler, S. 2013. Evaluation of Migratory Delays on the Success of American 
Shad in the Susquehanna River. Internal USFWS Report drafted December 6, 2013. 
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The licensee consultant Normandeau Associates Inc. (Normandeau 2012) study concluded that 
American eel entrainment at the Muddy Run Project was 7% percent for the tagged study fish. In 
the Department’s assessment33, a re-analysis of the original data used in the Normandeau 2012 
study, we estimated the entrainment rate to be more than double (14.2%) that reported by 
Normandeau. The Department’s modeled values are greater than the modeled value of 7% from 
Normandeau (2012) for two reasons. First, Normandeau (2012) only accounted for 41.7% of the 
migrating silver eel population which are assumed to pass by MRPS during the night time hours 
of 2200 – 0500. However, 58.3% of the population would be passing at other times of the day 
and there is still some level of pumping activity occurring at these other times, albeit lower.  
Second, the data provided in Table 5.3-1 of Normandeau (2012) showed that of the 38 eels 
exposed to pumping 30 were exposed to pumping when 1 – 4 units were pumping and 8 were 
exposed when 5 – 8 units were pumping. Although this was what occurred as these eels passed 
the MRPSP during the study, the relatively low sample size biased the data toward a situation 
which is not typical of what eels would experience during the course of an average day in 
October through November. Combining data in Tables 2.3-1 and 2.3-2 from Normandeau (2012) 
the proportion of time that 1 – 4 and 5 – 8 units are pumping is 21% and 32%, respectively. The 
ratio of these pumping times is approximately 2:3 and of the 38 eels exposed to pumping, 15 
would be expected to be exposed when 1-4 units were running and 23 would be expected to be 
exposed when 5 – 8 units were pumping. Modeling entrainment rates as was done by the 
Department corrected for this bias in the data.

It can take up to 20 years for an American eel to mature in the Susquehanna River basin and 
begin its downstream migration out to the Atlantic Ocean to spawn and replenish the coastal 
population. An annual loss of 14% of the mature spawners at the Muddy Run project is 
substantial and will reduce the recruitment of juvenile eel to the Atlantic coastal population. This 
is compounded by the loss experienced by down migrating mature American eel at each of the 
other four lower Susquehanna River hydroelectric projects. If mortality at the other projects were 
similar to that estimated by Sweka for the Muddy Run Project the total mortality resulting from 
hydroelectric project passage on the lower Susquehanna River would be 53%. 

American Shad

A similar re-assessment to Sweka (2013) was conducted by Don Pugh34 for juvenile American 
shad entrainment data from the 2012 study conducted by Normandeau35

33 Sweka, J.A.  2013.  American Eel entrainment at the Muddy Run Pump Storage Project.  
Internal USFWS Report drafted August 9, 2013. 

. Normandeau estimated 
a juvenile shad entrainment rate of 9.4%. Pugh estimated higher entrainment rates from 10.3% to 
13.8% and noted that the lower rates reported by Normandeau are due to the incorrect 
assignment of a high passage of shad during a period when Normandeau states that there was no 
pumping and consequently no entrainment. The Susquehanna River Anadromous Fish 
Restoration Cooperative adopted a target passage of 95 percent survival of juvenile alosines for 

34 Pugh, D. 2013. Muddy Run Juvenile Shad Entrainment, Memo drafted June 29, 2013. 
35 Exelon 2012.  Muddy Run RSP 3.3:  Movement and Behavior of Telemetered Migrant 
American eels in the Vicinity of the Muddy Run Pump Storage Project.  Prepared by 
Normandeau and Associates, Inc. with Gomez and Sullivan Engineers, P.C. 
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each hydroelectric facility on the Susquehanna River (SRAFRC 2010). All entrained fish are 
removed from the Susquehanna River and can no longer continue downstream migration. 

A graphical review of the adult American shad entrainment information presented in the 2008 
Normandeau radio telemetry study (Figure 2) revealed that all but one of the entrained adult 
American shad were entrained while the Muddy Run Project was pumping at a rate higher than 
the instream Susquehanna River flow passing through the Muddy Run Project area. 
Normandeau’s report notes that “…Virtually all shad entrained in the present study, based on 
time (early June) and prevailing water temperature (> 70° F, higher than the reported peak 
spawning temperatures of 65-68° F) were post-spawned.” And “…As in the previous study most 
entrainment occurred when MRPSS was pumping with 7 or 8 units (24,500 to 28,000 cfs) 
between 0100 and 1000 h in late May to early June.” We conclude that entrainment risks are 
highest for post-spawn American shad that are passing the Muddy Run Project area during 
pumping operations that are withdrawing more water than inflows from the upstream Holtwood 
Dam, usually when 7 to 8 units are pumping. 

Two primary objectives of the Atlantic States Marine Fishery Commission’s (ASMFC) 
Amendment 3 to the Interstate Fishery Management Plan for Shad and River Herring are: to 
maximize the number of juvenile recruits emigrating from freshwater stock complexes; and to 
restore and maintain spawning stock biomass and age structure to achieve maximum juvenile 
recruitment. Similar objectives are also found in the SRAFRC plan for the Susquehanna River 
(SRAFRC 2010). Entrainment and its associated mortality at the Muddy Run Project are 
inconsistent with these objectives. American shad that spawn in the Susquehanna River are 
iteroparous (i.e., repeat spawners) and will attempt to migrate back downstream after the 
spawning season to reach the Atlantic Ocean where they can recover from the rigors of 
spawning, replenish egg and sperm reserves, and then return to the river in subsequent years and 
attempt to spawn again. Loss of these potential repeat spawners due to downstream passage 
mortality at hydroelectric projects not only reduces the spawning stock biomass but it also 
removes individual fish that have a proven ability to survive conditions in Chesapeake 
Bay/Atlantic Ocean and return to the Susquehanna as mature fish. They return as older larger 
fish that can produce more reproductive products (eggs and sperm) that can lead to higher 
juvenile recruitment per spawner. 

The entrainment impacts on migratory adult American shad associated with the Muddy Run 
Project have been documented to occur during the downstream post-spawn outmigration period. 
The value of these out-migrants to restoration of American shad on the Susquehanna River 
warrants utmost protection of these fish during this phase of their life-cycle. If entrainment of 
out-migrating post-spawn American shad continues at the Muddy Run Project the licensee will 
need to consult with the Service regarding development of a plan for implementation of project 
operational measures and/or construction of facilities to avoid these impacts.
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Figure 23. Flows in the Susquehanna River during the 2008 Normandeau American shad 
migration study. Green line depicts natural river flows measured at the USGS Marietta Gauge 
Station (No. 01576000); Dark Blue line depicts flows from the Holtwood Dam just upstream of 
the Muddy Run Project (generation and spillage combined); Red line depicts flows below the 
Muddy Run Project (Holtwood discharge combined with Muddy Run operation), flow less than 
zero indicates that the Muddy Run Project is pumping more water than is available from 
Susquehanna River basin inflow from upstream of the project; Light Blue line depicts river 
temperature in degrees F (right axis) measured at Conowingo Dam; and the black circles depict 
the time when migrating American shad were entrained at the Muddy Run Project.  

Alternatives Considered

In development of this preliminary prescription for the Muddy Run Project both upstream and 
downstream fish passage alternatives for anadromous and catadromous fish were analyzed.

Engineered Facilities and Structures

The Department considered engineered facilities and structures (e.g., intake screens, instream 
flow diverters and baffles), and the associated project operations and measures to eliminate or 
substantially reduce project operational impacts to migratory fish attempting to pass the Muddy 
Run Project area. These facilities and structure would require considerable time and expense to 
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install. Post-construction measures would be required to evaluate the effectiveness of the 
structures and facilities to in achieve the desired level of protection, and to tune their operation. 
The facilities and structures would have to be designed to have a large enough intake area to 
allow approach velocities to be low enough to avoid impingement of fish during pumping. The 
Department is not requiring engineered facilities or structures at this time.

Operational Measures

The Department’s assessment of Muddy Run Project impacts on migratory fish indicate that 
impacts are the direct result of projects generation discharge and pumping withdrawal flows. 
These impacts can be reduced by regulating operational activities during the annual periods of 
anadromous and catadromous fish migration. Limits on generation and pumping would be 
implemented upon license issuance and have the immediate positive effect on improving safe, 
timely, and effective migration of fish through the zone of passage in the Muddy Run Project 
area.

The Department considered requiring fish passage operational measures to eliminate upstream 
migratory passage delays and fall back; and downstream passage entrainment. These measures 
include reducing generation discharge during the upstream migration period as follows: when 
natural Susquehanna River flow as measured at the USGS Marietta gauge are less than 70,000
cfs (70,000 cfs flow is the flow shown to be delay the ability of American shad to migrate 
upstream by 36 hours or more); total flows downstream of the Muddy Run Project should be no 
greater than 70,000 cfs. This will limit the combined flow downstream of the Muddy Run Project 
to 70,000 cfs or less which would result in an average migration delay at the Muddy Run Project 
of 36 hours.  

The pumping withdrawal during the downstream migration periods would be as follows: when
natural Susquehanna River flow measured at the USGS Marietta gauge is less than 28,000 cfs 
(i.e., the maximum powerhouse pumping capacity), then the maximum flow withdrawn for 
pumping will be no more than the natural river flow measured at Marietta, minus 5,000 cfs. This 
will allow an instream flow of 5,000 cfs to pass by the Muddy Run Project, eliminate reverse 
flow conditions, and provide a downstream migration flow for fish. As an example, if the 
measured flow at Marietta is 25,000 cfs, the pumping withdrawal for the Muddy Run Project 
would be 25,000 cfs – 5,000 cfs = 20,000 cfs. 

Pennsylvania Department of Environmental Protection 401 Conditions

Below is an excerpt of PA DEP’s Proposed 401 Water Quality Certification (Section 401 of the 
Federal Clean Water Act) as pertains to upstream and downstream fish passage for anadromous 
and catadromous fish at the Muddy Run Project.  The Proposed 401 Water Quality Certification 
was noticed on December 21, 2013 by the PA DEP for a 30-day public comment period prior to 
final action on the certification. Once finalized by the PA DEP the terms and conditions 
contained in the Final 401 Water Quality Certification will become terms and conditions of the 
any FERC license issued for the Muddy Run Project. Therefore, the Department considered the 
401 Water Quality Certification terms and conditions as they pertain to fish passage as an 
alternative for consideration. 
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FISH PASSAGE 

A. General Requirements

1. Fish Passage Operating Procedures (“FPOP”)

a. By January 15, 2015, EXELON shall submit a FPOP to the DEP 
for review and approval.  The FPOP will describe existing baseline 
operations during fish passage season, including  schedules for 
routine maintenance, procedures for routine operation (including: 
seasonal and daily periods of operation, pump and turbine 
operations), sequencing of pump and turbine start-up and 
operation, procedures for monitoring and reporting flows, 
procedures for monitoring and reporting on the operation of the 
facility, procedures for start-up and shut-down, and procedures for 
use in case of emergencies and project outages significantly 
affecting the conditions of this certification.

b. EXELON shall implement the FPOP consistent with the approval 
of the DEP.  EXELON shall provide written documentation to the 
Resource Agencies that operational personnel have reviewed and 
understand the FPOP signed by the operations manager of the 
Project.

c. Copies of the approved FPOP and all modifications will be 
provided to the Resource Agencies. 

d. By December 31 of each year, EXELON shall provide an annual 
report to the Resource Agencies detailing:  the implementation of 
the FPOP, including any deviations from the FPOP and a process 
to prevent those deviations in the future; any proposed 
modifications to the FPOP, or in the case of emergencies or project 
outages, the steps taken by EXELON to minimize adverse effects 
on fisheries including any proposed modifications to those steps to 
further enhance their effectiveness in the future.  EXELON shall 
offer to meet with the Resource Agencies by January 31 of each 
year unless a different date is mutually agreed upon by EXELON 
and the Resource Agencies.  Any required modifications to the 
FPOP shall be submitted to the Resource Agencies within 45 days 
of receipt of a request for the modification unless a longer period is 
approved by the DEP.  The modifications to the FPOP shall be 
implemented consistent with the approval of the DEP.    In the 
event EXELON fails to submit the modifications as required by 
this paragraph, the DEP, in consultation with the other Resource 
Agencies, may establish modifications and EXELON shall 
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implement the modifications consistent with the approval of the 
DEP.

B. American Shad Passage 

1. Upstream Shad Passage 

a. Cooperation with Holtwood.  If the Holtwood Hydroelectric 
Facility fails to meet its Tier I upstream shad passage target 
described and included in the 401 Water Quality Certification for 
the Amended Holtwood Hydroelectric Facility, and DEP 
determines that EXELON’s operation of the Muddy Run Project is 
a proximate cause of Holtwood failing to meet the Tier 1 target, 
EXELON shall meet with the Resource Agencies to establish and 
implement a plan and schedule for a radio telemetry study or 
equivalent (Tier II Study) of American shad passage and behavior 
within the Muddy Run project boundary.  This meeting shall occur 
within one month of the DEP’s determination that Holtwood failed 
to meet its Tier 1 upstream shad passage target or such longer time 
as established by the DEP in writing.

b. Evaluation of Muddy Run Shad Passage.   If EXELON is a 
proximate cause of Holtwood’s failure to meet its Tier I upstream 
shad passage target, EXELON shall develop a radio telemetry 
study plan and schedule or equivalent to determine:  (1) the 
percentage of American shad that enter Muddy Run project at the 
northern tip of Sicily Island area and subsequently exit the Muddy 
Run project area at the southern tip of Deepwater Island; and (2) 
any delay or impedance of shad passage attributable to the 
redevelopment of the Holtwood Facility.  EXELON shall 
coordinate development of this plan with the Holtwood 
Hydroelectric Facility and the Conowingo Hydroelectric Facility.  
The radio telemetry study shall be designed to insert the transmitter 
at the Conowingo facility or at such other location(s) approved by 
the DEP.

c. Within two months of the meeting described in Paragraph 
III.B.1.a. or such longer period approved by the DEP in writing, 
EXELON shall submit the fish passage study plan and schedule to 
the Resource Agencies for review and approval by DEP.  
EXELON shall implement the plan according to the schedule 
therein and consistent with the approval of the DEP.  In the event 
EXELON fails to submit the plan and schedule as required by this 
paragraph, the DEP, in consultation with the other Resource 
Agencies, may establish a plan and schedule and EXELON shall 
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implement that plan and schedule consistent with the approval of 
the DEP.  EXELON shall continue implementation of fish passage 
study for a minimum of four years or such other time period as 
required by the DEP in consultation with the other Resource 
Agencies.   EXELON shall provide an annual report of the 
monitoring results of fish passage study by December 31st of each 
year.

d. At the end of the four-year study period, or such longer time as 
established by the DEP, if the results indicate that, as a result of 
Muddy Run operations, less than 88% of the American shad that 
enter the Muddy Run project waters at the northern tip of Sicily 
Island exit the Muddy Run project waters at the southern tip of 
Deepwater Island, EXELON shall propose a plan and schedule for 
operational modifications to enhance fish passage at the project.   
EXELON shall not be responsible for mitigating any impacts 
attributable to PPL Holtwood. This plan and schedule shall be 
submitted to the DEP as an amendment to the FPOP for the 
following year.  EXELON shall implement the plan and schedule 
consistent with the approval of the DEP.  In the event EXELON 
fails to submit the plan and schedule as required by this paragraph, 
the DEP, in consultation with the other Resource Agencies, may 
establish a plan and schedule and EXELON shall implement that 
plan and schedule consistent with the approval of the DEP. 

e. The average of the two highest years in the monitoring period will 
be used determine whether the 88% fish passage percentage is 
achieved.  If EXELON implements operational modifications, only 
those years following the operational modifications shall be 
considered to determine whether the 88% passage percentage is 
achieved.

f. If at the end of the monitoring period, or such longer time as 
established by the DEP, the results indicate that the operational 
modifications have resulted in less than 88% of the American shad 
that enter the Muddy Run project waters pass through the Project, 
EXELON shall propose a plan and schedule for mitigation, as 
defined in 25 Pa. Code Section 105.1 for the failure to achieve the 
88% fish passage target.  This mitigation shall be: (1) in addition to 
the compensatory mitigation described in this certification; and (2) 
reasonably related and proportional to the identified impact.  This 
plan and schedule shall be submitted to the Resource Agencies 
within 6 months from the end of the monitoring period.  EXELON 
shall implement the plan and schedule consistent with the approval 
of the DEP.  In the event EXELON fails to submit the plan and 
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schedule as required by this paragraph, the DEP, in consultation 
with the other Resource Agencies, may establish a plan and 
schedule and EXELON shall implement that plan and schedule 
consistent with the approval of the DEP. 

2. Downstream Shad Passage 

a. Consistent with the relicensing studies for Muddy Run, by January 
15, 2015, EXELON shall submit a plan and schedule to provide for 
95% survival of the juvenile American shad and 80% survival of 
the adult American shad that pass through the project area.  The 
schedule shall provide for full implementation of the plan by 2015.  
EXELON shall implement the approved plan and schedule.  If 
EXELON fails to submit the plan, the DEP shall develop a plan 
and schedule, in consultation with the other resource agencies, and 
EXELON shall implement that plan and schedule. 

b. By February 15, 2026 or such later date approved by the DEP in 
writing, EXELON shall submit a plan to measure the passage of 
American shad moving downstream past the project to the DEP for 
approval (“Discrete Passage Study”).  EXELON shall implement 
the plan to measure the passage of American shad moving 
downstream past the project according to the schedule and 
consistent with the approval of the DEP (“Discrete Passage 
Study”).  In the event EXELON fails to submit the plan and 
schedule required by this paragraph, the DEP, in consultation with 
the other Resource Agencies, may establish a plan and schedule 
and EXELON shall implement that plan and schedule consistent 
with the approval of the DEP. 

c. EXELON shall, in accordance with the plan, conduct the Discrete 
Passage Study.  EXELON shall provide a report of the Discrete 
Passage Study within 180 days of its completion or such later date 
approved by the DEP in writing to the Resource Agencies. 

d. If the results of the Discrete Passage Study indicate that EXELON 
can operate the Muddy Run project so that EXELON achieves at 
least 95% passage of the juvenile American shad and 80 % passage 
of the adult American shad that pass through the project area based 
on the likelihood of a shad being exposed to typical pumping 
operations and becoming entrained, then EXELON shall 
incorporate into the annual FPOP any required operational 
measures or protocols to meet the established percentages.  These 
procedures will be subject to review at the annual meeting for the 
FPOP.
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e. If the results of the Discrete Passage Study do not indicate that the 
project can be operated to achieve at least 95% passage of juvenile 
American shad and 80% passage of adult American shad based on 
the likelihood of a shad being exposed to typical pumping 
operations and becoming entrained, EXELON shall propose a plan 
and schedule for mitigation, as defined in 25 Pa. Code Section 
105.1, for the failure to achieve the fish passage target or targets.  
This mitigation shall be: (1) in addition to the compensatory 
mitigation described in this certification; and (2) reasonably related 
and proportional to the identified impact.  This plan and schedule 
shall be submitted to the Resource Agencies within 6 months from 
the end of the monitoring period or such later date approved by the 
DEP in writing.  EXELON shall implement the plan and schedule 
consistent with the approval of the DEP.  In the event EXELON 
fails to submit the plan and schedule as required by this paragraph, 
the DEP, in consultation with the other Resource Agencies, may 
establish a plan and schedule and EXELON shall implement that 
plan and schedule consistent with the approval of the DEP. 

C. Eel Passage 

1. Upstream Eel Passage

The terms and conditions of the EXELON Generation American Eel Passage 
Plan for the Muddy Run Pumped Storage Hydroelectric Project (P-2355), 
attached hereto as Appendix 1 (Appendix 3 of the Department’s Fish Pasage 
Prescription), are incorporated as if fully set forth herein.

2. Downstream Eel Passage 

a. The trigger date for initiation of downstream eel passage studies 
shall be the date on which the DEP, in consultation with the other 
Resource Agencies, determines that  available data indicates that 
eels are present upstream of the project or other upstream areas in 
numbers appropriate to require downstream eel passage.  This 
trigger date shall not occur prior to October 1, 2026 in order for the 
trapping and transport program to have sufficient time to 
reestablish a significant eel population. 

b. EXELON shall achieve at least 85% eel passage through the 
project area based on the likelihood of an American eel being 
exposed to typical pumping operations and becoming entrained.   

c. Within six months of the trigger date in Paragraph (a), or such later 
date approved by the DEP in writing, EXELON shall submit a plan 
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to conduct a passage study to the Resource Agencies. The plan 
shall be designed to demonstrate continued compliance with the 85 
% fish passage target.  The plan shall include radio telemetry 
studies or such other studies approved by the DEP in consultation 
with the other Resource Agencies.  EXELON shall implement the 
plan according to the schedule consistent with the approval of the 
DEP.  In the event EXELON fails to submit the plan and schedule 
as required by this paragraph, the DEP, in consultation with the 
other Resource Agencies, may establish a plan and schedule and 
EXELON shall implement that plan and schedule consistent with 
the approval of the DEP.   

d. The study shall be initiated within 1 year of the trigger date unless 
a different time frame is approved by the DEP in writing.  
EXELON shall provide a report of the study results within 180 
days of the date of completion of the study.   

e. If the results of a discrete passage study indicate that EXELON can 
operate the project so that EXELON achieves at least 85% passage 
of the American eel that pass through the project area based on the 
likelihood of an American eel being exposed to typical pumping 
operations and becoming entrained, EXELON shall incorporate 
into the FPOP any operational measures needed to meet this 
percentage.  These procedures will be subject to review at the 
annual FPOP meeting.

f. If the results of the studies do not indicate that the project can be 
operated to achieve at least 85% passage of American eel based on 
the likelihood of an American eel being exposed to typical 
pumping operations and becoming entrained, EXELON shall 
propose a plan and schedule for mitigation, as defined in 25 PA. 
Code Section 105.1, for the failure to achieve the 85% eel passage 
target.  This mitigation shall be: (1) in addition to the 
compensatory mitigation described in this certification; and (2) 
reasonably related and proportional to the identified impact.  This 
plan and schedule shall be submitted to the Resource Agencies 
within 6 months from the end of the monitoring period or such 
later date approved by the DEP in writing.  EXELON shall 
implement the plan and schedule consistent with the approval of 
the DEP.  In the event EXELON fails to submit the plan and 
schedule as required by this paragraph, the DEP, in consultation 
with the other Resource Agencies, may establish a plan and 
schedule and EXELON shall implement that plan and schedule 
consistent with the approval of the DEP. 

Reservation of Authority to Prescribe Fishways

In order to allow for the timely implementation of fishways, including effectiveness measures, 
the Department proposes to reserve its authority by requesting that the Commission include the 
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following condition in any license it may issue for the Project: 
  

Pursuant to section 18 of the Federal Power Act, the Secretary of the Interior herein 
exercises her authority under said Act by reserving that authority to prescribe fishways 
during the term of this license and by prescribing the fishways described in the Department 
of the Interior’s Prescription for Fishways at the Muddy Run Project.

Preliminary Prescription for Fishways

Pursuant to section 18 of the Federal Power Act, as amended, the Secretary of the Department of 
the Interior, as delegated to the Service, proposes to exercise her authority to prescribe the 
construction, operation and maintenance of such fish passage facilities and measures as deemed 
necessary, subject to the procedural provisions contained above. 

The Department’s Preliminary Prescription for Fishways reflects a number of issues and 
concerns related to fish restoration and passage that have been raised by the applicant, 
Commission staff, State resource agencies, and other parties involved in these proceedings.  

Fish passage facilities and or measures shall be constructed, operated, and maintained to provide 
safe, timely and effective passage for American shad, alewife, blueback herring, American eels 
and other designated resident riverine fish species at the licensee's expense.  

To ensure the immediate and timely contribution of the fish passage facilities and measures to 
the ongoing and planned anadromous and catadromous fish restoration and enhancement 
program in the Susquehanna River, the following are included and shall be incorporated by the 
Licensee to ensure the effectiveness of the fishways pursuant to section 1701(b) of the 1992 
National Energy Policy Act (P.L. 102-486, Title XVII, 106 Stat. 3008).  

Fish Passage Requirements

Design Populations

American Shad

The design population at the Project for American shad is derived from the 1993 Settlement 
Agreement for the Development of Fish Passage Facilities at the Holtwood, Safe Harbor, and 
York Haven Projects on the Susquehanna River36

36 Settlement Agreement. June 1, 1993.  Pennsylvania Power & Light Company, Safe Harbor 
Water Power Corporation, and York Haven Power Company, AND U.S. Fish and Wildlife 
Service – U.S. Department of the Interior, Pennsylvania Fish and Boat Commission, 
Pennsylvania Department of Environmental Resources, Maryland Department of Natural 
Resources, Susquehanna River Basin Commission, Upper Chesapeake Watershed Association, 
and Pennsylvania Federation of Sportsmen's Clubs. 

. Pursuant to that agreement the existing 
fishway at the Holtwood Dam immediately upstream of the Muddy Run Project was designed to 
pass 2,700,000 American shad. That same number of shad is the design population for the 
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Muddy Run Project, as there is no spawning habitat between the two dams, and all fish need to 
continue migration upstream past Muddy Run Project to account for any migration fallout while 
attempting to pass through upstream hydroelectric projects. 

Delays to upstream migration of American shad at hydroelectric facilities can compromise their 
ability to successfully spawn37 through increasing energetic costs and causing a mismatch 
between when shad arrive in suitable spawning habitat and optimal temperatures for spawning.  
The Service developed a model to evaluate how rates of upstream shad migration (proportion of 
shad passed in a given number of hours) in the Susquehanna River affect the timing of when 
shad arrive in suitable spawning habitat upstream of York Haven Dam relative to optimal 
temperatures for spawning. Shad that reached areas above York Haven Dam prior to a time when 
temperatures would exceed those that are optimal for spawning were considered to have 
successful migrations.

The model estimated 97% of shad had successful migrations if there were no impediments 
(delays) to migration. As the number of hours to pass shad increased at each hydroelectric 
facility, successful migration approached 0% when delay times at a given facility reached 168 
hours (7 days). The rate of passage in terms of percentage passed per time is also an important 
factor when determining the impact of migratory delays (USFWS 2013c). To minimize the 
impact of migratory delays on spawning success for migrating adult American shad, the Service 
is requiring successful passage of 80% of adult American shad at each project within 36 hours of 
arrival to the Project in addition to the SRAFRC Management Plan (2010) requirement of 85% 
overall upstream passage effectiveness for adult American shad38.

Therefore American shad passage at Muddy Run Project shall be adequate (target number passed 
with minimal delay) so as not to interfere with passage objectives and targets established for the 
Susquehanna River. If fish passage monitoring require in this prescription indicates that 
American shad are not meeting the target passage of 80% of adult American shad at each project 
within 36 hours at the Muddy Run Project the licensee will need to consult with the Service 
regarding development of a plan for implementation of project operational measures and/or 
construction of facilities that will meet the passage target.

River Herring (Alewife and Blueback Herring)

The design population at the Project for river herring is derived from the 1993 Settlement 
Agreement for the Development of Fish Passage Facilities at the Holtwood, Safe Harbor, and 
York Haven Projects on the Susquehanna River, and the existing fishway at Holtwood was 
designed to pass 10,00,000 river herring.

As such river herring passage at Muddy Run Project shall be adequate so as not to interfere with 
passage objectives and targets at the Holtwood Hydroelectric Project immediately upstream of 

37 Federal Energy Regulatory Commission, Division of Hydropower Administration and 
Compliance, Office of Energy Projects, 2004. Evaluation of Mitigation Effectiveness at 
Hydroelectric Projects: Fish Passage. September 2004.
38 Id at 32. 
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the Muddy Run Project, or the Conowingo Hydroelectric immediately downstream of the Muddy 
Run Project. 

American Eel

American eel do not currently have access to Project waters due to a lack of upstream passage at 
the Conowingo Hydroelectric Project located downstream, but the Department anticipates that 
passage to the Muddy Run Project area for juvenile eels will shortly become available through 
passage past the Conowingo Hydroelectric Project for migrating eels. While the Department 
does not have a precise estimate of the numbers of eels that would be expected to pass through 
the Muddy Run Project area, measures to achieve safe, timely and effective passage past the 
Muddy Run Project would enhance the eel stocks and help achieve overall management goals of 
federal and state resource agencies. 

As such American eel passage at Muddy Run Project shall be adequate so as not to interfere with 
passage objectives at the Holtwood Hydroelectric Project immediately upstream of the Muddy 
Run Project, or the Conowingo Hydroelectric immediately downstream of the Muddy Run 
Project. The American Eel Restoration Plan for the Susquehanna River Basin (SRAFRC 2013) 
states that all available eel seeking passage at a hydroelectric project be passed upstream (i.e. no 
impact), and that there be 85% downstream passage survival at each hydroelectric project. 
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Fish Passage Operating Periods

Regarding the timing of seasonal fish passage operations, fish passage facilities and measures
shall be maintained and operated, at the licensee's expense, to maximize fish passage 
effectiveness throughout the upstream and downstream migration periods for American shad, 
alewife, blueback herring, American eel, and designated riverine fish. 

Table 13:  Upstream and downstream migration periods for species covered in this Prescription 
for Fishways. * 

Species Upstream Migration Period Downstream Migration 
Period

American shad April 1 through June 15 July 1 through November 15 
(juv.) 
April 15 through July 1 (adult) 

Alewife & Blueback herring March 1** through June 15 June 15 through October 14 
(juv.) 
April 15 through July 1 (adult) 

American eel May 1 through September
15***

September 15–February 15,
whenever river temperature is
above 37 degrees F **** 

* Any of these migration periods may be changed during the term of the license by the 
Department, based on new information, and in consultation with the other fishery agencies and 
the licensee.

** This operational period is based on preliminary data on Alewife migration timing from other 
tributaries to the Chesapeake Bay (Sutherland 2000, Eyler et al. 2002, Slacum 2003). 

***This initial operational period is based on preliminary data on American eel migration timing 
from other tributaries to the Chesapeake Bay. 

**** The Department is requiring the licensee to study the magnitude and timing of downstream 
eel migration through the project so that the effectiveness of the reduced period can be evaluated. 
This initial operational period is based on preliminary data on American eel migration timing 
from other tributaries to the Chesapeake Bay (Welsh et al. 2009). 
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Fish Passage Operating Procedures 

The timely and proper implementation of the fish passage measures is necessary to ensure the 
effectiveness of such measures. Therefore, the Department's Prescription includes the express 
requirement that the licensee develop Fish Passage Operating Procedures (FPOP) for 
implementation of operational measures during the migratory fish passage season.   

By January 15, 2015, the licensee shall submit a FPOP to the Department for review and 
approval. The FPOP will describe prescribed baseline operations during fish passage season, 
including schedules for routine maintenance, procedures for routine operation (including: 
seasonal and daily periods of operation, pump and turbine operations), sequencing of pump and 
turbine start-up and operation, procedures for monitoring and reporting flows, procedures for 
monitoring and reporting on the operation of the facility, procedures for start-up and shut-down, 
and procedures for use in case of emergencies and project outages significantly affecting the 
conditions of this prescription. 

The licensee shall implement the FPOP consistent with the approval of the Department. The 
licensee shall provide written documentation to the Resource Agencies that operational 
personnel have reviewed and understand the FPOP signed by the operations manager of the 
Muddy Run Project.

Copies of the approved FPOP and all modifications will be provided to the Resource Agencies. 

By December 31 of each year, the licensee shall provide an annual report to the Resource 
Agencies detailing: the implementation of the FPOP, including any deviations from the FPOP 
and a process to prevent those deviations in the future; any proposed modifications to the FPOP, 
or in the case of emergencies or project outages, the steps taken by the licensee to minimize 
adverse effects on fisheries including any proposed modifications to those steps to further 
enhance their effectiveness in the future. The licensee shall offer to meet with the Resource 
Agencies by January 31 of each year unless a different date is mutually agreed upon by the 
licensee and the Resource Agencies. Any required modifications to the FPOP shall be submitted 
to the Resource Agencies within 45 days or receipt of a request for the modification unless a 
longer period is approved by the Department. The modifications to the FPOP shall be 
implemented consistent with the approval of the Department. In the event the licensee fails to 
submit the modifications as required by this paragraph, the Department, in consultation with the 
other Resource Agencies, may establish modifications and the licensee shall implement the 
modifications consistent with the approval of the Department. 

The Licensee shall prepare the plan after consultation with the U.S. Fish and Wildlife Service, 
the Pennsylvania Fish and Boat Commission, the Pennsylvania Department of Environmental 
Protection, and the Pennsylvania Department of Conservation and Natural Resources. 

The Licensee shall include with the plan documentation of consultation, copies of comments and 
recommendations on the completed plan after it has been prepared and provided to the agencies, 
and specific descriptions of how the agencies’ comments are accommodated by the plan. The 
Licensee shall allow a minimum of 30 days for the agencies and other interested organizations to 
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comment and to make recommendations. 

Inspection

The licensee shall provide personnel of the Department, and other Department-designated 
representatives, access to the project site and to pertinent project records for the purpose of 
inspecting the fish passage measures to determine compliance with the fish passage Prescription. 

Consultation

The licensee shall develop in consultation with and submit for approval by the Department, all 
fish passage plans, schedules, and any supporting information to the fish passage measures
described herein.

American Shad Passage

Fish Passage Facilities and Structures

As indicated under “Alternatives Considered” section above the Department is not requiring the 
installation of any engineered facilities or structures (e.g., intake screens, instream flow diverters 
and baffles) to eliminate or substantially reduce project operational impacts to migratory fish 
attempting to pass the Muddy Run Project area at this time.

Fish Passage Measures

The Department concluded that that impacts migrating American shad are the direct result of the 
Muddy Run Project generation discharge and pumping withdrawal flows; and these impacts 
could be reduced or eliminated by regulating these operational activities during the annual 
periods of anadromous and catadromous fish migration. 

The Department is requiring that the licensee develop Fish Passage Operating Procedures 
(FPOP) as described in detail above. The FPOP shall describe the licensee’s proposed baseline 
operations during fish passage season, including  schedules for routine maintenance, procedures 
for routine operation (including seasonal and daily periods of operation, pump and turbine 
operations), sequencing of pump and turbine start-up and operation, procedures for monitoring 
and reporting flows, procedures for monitoring and reporting on the operation of the facility, 
procedures for start-up and shut-down, and procedures for use in case of emergencies and project 
outages significantly affecting the conditions of this prescription. 

American Shad Passage Monitoring

The FERC determined that the process of mitigating adverse environmental impacts should 
include an assessment of the effectiveness of the mitigation that is implemented, and that in most 
cases, successful mitigation is dependent upon the development of such effectiveness monitoring 
plans (FERC 2004). The licensee shall implement an American Shad Passage Monitoring Plan
(ASPMP) approved by Department in order to monitor the effectiveness of upstream shad 
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passage at the Muddy Run Project. Fish passage monitoring is (or will be) a condition of FERC 
license for the other four hydroelectric projects on the lower Susquehanna River. Each of the 
hydroelectric projects has engineered facilities or structures, and the associated project 
operations and measures as the primary form of upstream fish passage. Each of the existing
upstream passage facilities is equipped with a fish counting window where the number and 
species of fish passaging the project can be visually enumerated by an observer during the fish 
passage season. These counts are used to monitor the effectiveness of fish passage facilities at 
the FERC licensed hydroelectric project.

Since there are no engineered upstream fish passage facilities or structures at the Muddy Run 
Project provisions cannot be made for visual fish counts to monitor American shad passage at the 
Muddy Run Project. The only other method proven to be applicable to monitoring fish passage is 
tracking of a representative sample of migratory fish as was done during the licensee’s 2008 and 
2011 American shad radio telemetry study. FERC (2004) determined that a radio tagging study 
to estimate the proportion of fish that are passed upstream can be an appropriate method of 
assessing effectiveness, and that it is also an appropriate procedure for assessing the 
effectiveness of downstream passage.

Therefore the licensee monitoring plan shall include execution of the radio telemetry monitoring 
similar to that conducted in 2008 for adult American shad, and in 2011for juvenile American 
shad by the licensee’s consultant, unless some other technique is approved in advance by the 
Service. The monitoring measures contained in the ASPMP shall be conducted during the 2018 
fish passage season, and be repeated every ten years thereafter for the term of any new FERC 
license that may be issued for the project. 

The licensee shall implement the ASPMP consistent with the approval of the Department. The 
licensee shall provide written documentation to the Resource Agencies that operational 
personnel have reviewed and understand the ASPMP signed by the operations manager of the 
Muddy Run Project.

Copies of the approved ASPMP and all modifications will be provided to the Resource 
Agencies.

By December 31 of each year in which studies are done, the licensee shall provide an annual 
report to the Resource Agencies detailing: the implementation of the ASPMP, including any 
deviations from the ASPMP and a process to prevent those deviations in the future; any proposed 
modifications to the ASPMP, or in the case of emergencies or project outages, the steps taken by 
the licensee to minimize adverse effects on fisheries including any proposed modifications to 
those steps to further enhance their effectiveness in the future. The licensee shall offer to meet 
with the Resource Agencies by January 31 of each year unless a different date is mutually agreed 
upon by the licensee and the Resource Agencies. Any required modifications to the ASPMP
shall be submitted to the Resource Agencies within 45 days or receipt of a request for the 
modification unless a longer period is approved by the Department. The modifications to the 
ASPMP shall be implemented consistent with the approval of the Department.

The Licensee shall prepare the ASPMP after consultation with the U.S. Fish and Wildlife 
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Service, the Pennsylvania Fish and Boat Commission, the Pennsylvania Department of 
Environmental Protection, and the Pennsylvania Department of Conservation and Natural 
Resources.

The Licensee shall include with the ASPMP documentation of consultation, copies of comments 
and recommendations on the completed plan after it has been prepared and provided to the 
agencies, and specific descriptions of how the agencies’ comments are accommodated by the 
ASPMP. The Licensee shall allow a minimum of 30 days for the agencies and other interested 
organizations to comment and to make recommendations. 

The licensee shall meet with the Resource Agencies to discuss the results of the above ASPMP.
The results of this study will be used to determine the need for and form of any additional fish 
passage measures or facilities. If the ASPMP results indicate that the Muddy Run Project is not 
meeting the passage goals prescribed herein, the licensee must propose measures calculated to 
meet the goals, and shall implement such measures upon approval by the Service, Pennsylvania 
DEP, and FERC, as needed. The licensee shall provide daily updates of monitoring results to the 
Resource Agencies. The licensee shall provide an annual report of the monitoring results to the 
Resource Agencies by December 31st of each year.

Downstream American Shad Passage Monitoring

The ASPMP described above will be used to monitor the downstream passage of adult out-
migrating post-spawn American shad and assess the effectiveness of downstream passage 
measures at the Muddy Run Project. If the ASPMP results indicate that the Muddy Run Project 
is not meeting the passage goals prescribed herein, the licensee must propose measures 
calculated to meet the goals, and shall implement such measures upon approval by the Service, 
Pennsylvania DEP, and FERC, as needed. 

American Eel Passage  

Eel Passage Measures

For the catadromous American eel the licensee proposes to work with other licensees on the 
Susquehanna River to implement both an upstream and downstream trap-and-transport program 
to provide American eel passage for upstream migrating juveniles and downstream migrating 
adults between the Conowingo and York Haven dams. No specific plans for the program were 
provided in the Muddy Run Project Draft License Application. However the PA DEP Proposed 
401 Water Quality Certification requires the implementation of trap and transport for juvenile 
American eel migrating upstream. We generally consider trap-and-transport to be an interim fish 
passage measure during the initial phase of a river restoration, and is appropriate for these initial 
stages, therefore this Prescription provides specific plans for a trap and transport program. As 
restoration efforts for American eel on the Susquehanna River progress, the capacity of PA DEP 
proposed trap-and-transport operation to move sufficient numbers of eel upstream will likely be 
exceeded and additional facilities and measures may be needed to accommodate adequate, safe, 
timely and effective passage through the Muddy Run Project area. 
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The licensee will need to develop a plan to assess placement, design and installation of facilities 
and measures needed to capture eel and provide safe, timely and effective eel passage past the 
Muddy Run Project. The plan should also include a description of studies to test the effectiveness 
of eel trap-and-transport as an interim means of passage at the Muddy Run Project. The licensee
should develop this plan in consultation and cooperation with the Department and state resource 
agencies and provide it to the Department and state resource agencies for review and approval 
before submitting it to the FERC for its review and approval. This American Eel Passage Plan 
(“Eel Plan”) is a condition of, and incorporated into this fish passage prescription. 

To inform implementation of the Eel Plan, the licensee will establish an Eel Passage Advisory 
Group (EPAG) within 6 months of license issuance. EPAG will be chaired by the licensee and 
composed of a representative from each of the following (collectively, the “Resource 
Agencies”):  the United States Fish and Wildlife Service (Service), Pennsylvania Department of 
Environmental Protection (PADEP), Pennsylvania Fish and Boat Commission (PFBC), the 
Maryland Department of Natural Resources (MD DNR), and the Susquehanna River Basin 
Commission (SRBC). Each designated representative shall be knowledgeable of American eel,
the Susquehanna River, ongoing fisheries and other related resource programs being 
implemented in the Lower Susquehanna River (e.g., American shad restoration). 

Consistent with the implementation plan set forth below, the licensee will trap and hold 
immigrating juvenile American eels from a point downstream of the Muddy Run Project, and 
transport them to designated points in the Susquehanna River watershed consistent with the level 
of effort established and described in the plan.  

Trapping

Subject to required regulatory approvals, the licensee will design, install and operate eel trapping 
facilities according to the following schedule, unless an alternative schedule is approved by the 
Department in writing. In the event that the Resource Agencies or FERC determine that 
additional information, revisions, modifications, or amendments are necessary to the plans, 
specifications or construction activities, then within 60 days of receipt of written notice, the 
licensee shall submit to the Department, the Resource Agencies and FERC such information, 
revisions or amendments unless a longer period of time is approved by the requesting agency or 
FERC in writing.  

1. Submit complete design plans and specifications for a trapping facility at a location 
downstream of the Muddy Run Project to the Resource Agencies and FERC within 
one year of license issuance; 

2. Hold preconstruction meeting with the Resource Agencies and Service within 150 
days of approval of the design plans and designs by FERC, the Resource Agencies
and Department; 

3. Begin construction within 180 days of receipt of approval of the design plans and 
specifications by the Resource Agencies and the Department; 

4. Begin operation on May 1 after construction is completed or immediately if 
construction is completed during the upstream passage period for American Eel. 
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Beginning immediately after license issuance and until the licensee’s trapping facilities are
completed, the licensee will work with the Service to trap eels using the Service trapping facility 
and will assist in the financial support of the Service trapping facility through a payment of 
$20,000 per year to an entity approved by the Department with the capability of providing 
financial support to the Service’s Maryland Fisheries Resource Office for the eel trapping 
program. This payment will be made by April 1 of each year. Immediately upon license issuance
the licensee will participate in this effort using the Service facilities, including the Service 
trapping facility, tanks and trucks. Beginning May 1 the first year after license issuance, the 
licensee will use its own holding and transport facilities and continue working with the Service 
to trap eels using the Service’s trapping facility. The licensee will begin operating the program 
independently, subject to the Service supervision and input, using its own trapping facility when 
construction of that facility is completed. 

Subject to required regulatory approvals, the licensee also will design, install and operate 
additional temporary eel trapping facilities downstream and upstream of the Muddy Run Project 
or at alternative locations approved by the Department in writing according to the following 
schedule, unless an alternative schedule is approved by the Department in writing. In the event 
that the Resource Agencies, FERC, or the Department determine that additional information, 
revisions, modifications, or amendments are necessary to the plans, specifications or construction 
activities, then within 60 days of receipt of written notice, the licensee shall submit to the 
Department, the Resource Agencies and FERC such information, revisions or amendments 
unless a longer period of time is approved by the requesting agency or FERC in writing.   

1. Conduct field evaluation using visual observation, electrofishing and other methods 
approved by the Department and the Resource Agencies, in writing, to evaluate and 
rank trapping locations beginning on 1 May after construction is completed or 
immediately if construction is completed during the upstream passage period for 
American eel; 

2. Submit complete design plans and specifications to the Resource Agencies by 
November 1withn the same year as field evaluations occurred; 

3. Hold preconstruction meeting with Department and the Resource Agencies within 45 
days of approval of the design plans and designs by FERC, and the Resource 
Agencies; 

4. Begin construction within 90 days of receipt of approval of the design plans and 
specifications by Department and the Resource Agencies; 

5. Begin operation by May 1 the year after field evaluations occur. 

If, after three years of operation, the Department in consultation with EPAG determines the 
temporary eel trapping facility is successful, the licensee will design, install, and operate a 
permanent eel trapping facility at this location in accordance with a schedule established by 
Department in consultation with the other Resource Agencies.  

If, after three years of operation, the Department in consultation with EPAG determines the
temporary eel trapping facilities for juvenile eels are unsuccessful, site-determination studies for 
an additional permanent trap will be performed beginning the following May. Congregations of 
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juvenile eels will be documented visually via bi-weekly nighttime surveys during the migration 
period; the locations surveyed will focus on areas that will allow for the collection of eels before 
they are exposed to impacts associated with the Muddy Run Project (i.e., generation and/or 
pumping flows). Based on the results of the site-determination studies, the licensee will design, 
install, and operate temporary mobile traps to inform the potential location of one additional 
permanent eel trapping facility. Temporary exploratory traps will be installed and operated at up 
to five locations determined by the Resource Agencies and the Department for a period of one to 
two additional years, in order to assess the ability to collect sufficient numbers of juvenile eels
for the eel passage program. Collection facilities for the temporary site determination study will 
be similar to those used in the 2011 and 2012 studies conducted by the licensee for the 
Conowingo Hydroelectric Project.   

Based on the results of the site-determination studies, the licensee, in consultation with EPAG, 
will determine if and where an additional permanent eel trap is justified in support of the Eel 
Passage Program. If a decision is made after the second site determination study to install an eel 
trap at the selected location, unless a different date is established by the Resource Agencies and 
the Department, that trap will be designed and constructed within one year of that determination,
and operated beginning May 1 of the following year subject to required regulatory approvals. If a 
second year of study is needed, the dates would advance by a year.

The collection device(s) for the two permanent eel trapping facilities will consist of a ramp-style 
trap leading to a collection tank at the top of the ramp. The collection device(s) shall have a 
capacity to pass 50,000 eels over a 24 hour period accommodating a minimum size of 3 inches.  
One or more pumping systems will provide attraction flow at the entrance of the ramp, flow in 
the troughs to allow eels to climb the ramp, and water to the collection and holding tanks. The 
lower section of the ramp will be designed to have removable covers or grating to allow eels to 
enter at differing water surface elevations. The ramp will contain two side-by-side troughs to 
provide redundancy and allow for the potential use of different climbing media in each trough.  
For the ramp on the western shore, the entrance to the ramp will be designed to accommodate the 
normal range of tailwater elevation (El. 12 – 25 ft). The additional permanent collection facilities
will contain elements of the facility on the western shore with the design modified to 
accommodate local conditions.    

The trapping facilities will be operated continuously during the eel migration period from May 1 
to September 15. The licensee will monitor and record days fished, hours fished and the weather.  
Daily counts of eels will be recorded. The method of counting under various capture scenarios 
will be developed in consultation with the EPAG. Temperature data will be obtained from 
Monitoring Station 643 (located approximately 0.6 miles below Conowingo Dam near the 
western shoreline) to examine river temperature in relation to catch rates of juvenile eels.  
Biweekly subsamples of collected eels will be examined for various life history parameters (e.g., 
length, weight, and condition factor). A portion of the subsampled eels will be sacrificed and 
examined for the presence of Anguillicoloides crassus. Some of the sacrificed eels will have the 
otoliths removed and retained for age analysis. Anguillicoloides crassus infection rates 
(proportion of eels infected), the number of parasites per eel, along with associated age, length, 
and weight data will be reported. Additionally, the licensee will pay to have 60 elvers/year sent
to the Service or such other entity that the Department may approve in writing, for wild fish 
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health screening. The screening shall occur once per year and can occur anytime during the eel 
upstream passage season.  

Holding

Subject to required regulatory approvals, the licensee also will design, install and operate the 
holding facility for the traps according to the following schedule, unless an alternative schedule 
is approved by the Department in writing. In the event that the Resource Agencies, FERC, or the 
Department determine that additional information, revisions, modifications, or amendments are 
necessary to the plans, specifications or construction activities, then within 60 days of receipt of 
written notice, the licensee shall submit to the Resource Agencies and FERC such information, 
revisions or amendments unless a longer period of time is approved by the requesting agency or 
FERC in writing.  

1. Submit complete design plans and specifications for holding facilities to the Resource 
Agencies within 1 year of license issuance; 

2. Hold preconstruction meeting with Department and Service within 150 days of 
approval of the design plans and designs by FERC, Department and the Resource 
Agencies; 

3. Begin construction within 180 days of receipt of approval of the design plans and 
specifications by Department and the Resource Agencies; 

4. Begin operation by May 1, after construction is completed or immediately if 
construction is completed during the upstream passage period for American eel. 

Periodically, consistent with standards established by the Department, and the Resource 
Agencies, eels will be transferred from the collection tank to the holding tank(s) where they will 
be held prior to being transported upstream. The holding tanks will have an automatically 
engaging back up pump and an alarm that sounds in a daily staffed location if the primary pump 
malfunctions. The holding tank will have continuous temperature, dissolved oxygen and 
gallon/minute water exchange monitoring devices with alarms that sound in a daily staffed 
location if levels of any parameter are outside of established limits. Upon observation, dead eels 
will be removed, enumerated, and reported. The holding tank shall be designed and operated to 
hold eels at densities not exceeding 10 elvers per liter unless modified by the Department in 
consultation with the other Resource Agencies. If necessary, aeration will be provided to the 
holding tanks 

Transport

Subject to required regulatory approvals, the licensee will design, construct and operate 
vehicle(s) to transport eels from the trap facilities according to the following schedule, unless an 
alternative schedule is approved by the Department in writing. In the event that the FERC, the 
Resource Agencies, or the Department determine that additional information, revisions, 
modifications, or amendments are necessary to the plans, specifications or construction activities, 
then within 60 days of receipt of written notice, the licensee shall submit to the Resource 
Agencies and FERC such information, revisions or amendments unless a longer period of time is 
approved by the requesting agency or FERC in writing.   
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1. Submit complete design plans and specifications to the Resource Agencies and FERC 
within one year of license issuance; 

2. Begin construction within 180 days of receipt of approval of the design plans and 
specifications by the Department and the Resource Agencies; 

3. Begin operation by May 1, after construction is completed or immediately if 
construction is completed during the upstream passage period for American eel. 

Transport of juvenile eels will occur as necessary based on the capacity of holding tanks at the 
eel trapping facilities. All eels shall be moved within 1 week of capture. Eels from the holding 
tank(s) will be transferred to a transport vehicle equipped with an insulated transport container(s) 
that will be covered and aerated. The transport vehicle(s) will have an automatically engaging 
back up pump and an alarm that sounds in the cab of the vehicle(s). The transport vehicle taken 
will have continuous temperature and dissolved oxygen monitoring devices with alarms that 
sound in the vehicle(s) if levels of any parameter are outside of established limits. The transport 
vehicle(s) shall be designed and operated to hold eels at densities not exceeding 10 elvers per 
liter unless modified by the Department in consultation with the other Resource Agencies. If 
necessary, aeration will be provided to the holding tanks on the transport vehicle(s). These eels 
will be trucked to appropriate release locations on the same day of removal from holding. Upon 
observation, dead eels will be removed, enumerated, and reported.  

Release
     
The licensee will release eels at locations identified by the Department in amounts consistent 
with the release information provided to and approved by the Resource Agencies in writing.  
Where feasible, eels will be released at public access locations. Unless otherwise directed by the 
Resource Agencies in consultation with EPAG, eels will be released: (1) at least one hour after 
sunset to promote eel dispersal and minimize predation; and (2) into at least three feet of water at 
multiple locations within designated release areas in order to avoid concentrations of eels that 
could become potential targets for increased predation. If necessary due to time limitations 
established by the Resource Agencies in writing, the licensee shall release eels at alternative
locations to avoid mortality. The estimated number of eels released at each location will be 
documented in writing and on a GPS device capable of being mapped in a database as approved 
by the Resource Agencies. After release, any dead eels remaining in the transport vehicle or 
observed at the stocking locations will be removed, enumerated, and reported.

Any modification of, or revisions to, the release locations shall occur after consultation with 
EPAG and consistent with the approval of the Resource Agencies. 

Quality Assurance/Quality Control

The licensee will develop a detailed quality assurance/quality control (“QA/QC) program 
according to the following schedule, unless an alternative schedule is approved by the 
Department in writing. In the event that the Resource Agencies, or the Department determine 
that additional information, revisions, or amendments are necessary to the QA/QC program then 
within 60 days of receipt of written notice, the licensee shall submit to the Resource Agencies 
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and the Department such information, revisions or amendments unless a longer period of time is 
approved by the requesting agency in writing.   

1. Submit a draft QA/QC program to the Resource Agencies for approval by April 15, 
of the year in which a new license is issued; 

2. Implement the QA/QC program approved by the Department when trapping and 
transport begin. 

Important parameters associated with trapping, collecting, holding, transport, release, and 
stocking will be recorded to assure and control the quality of various program elements. The 
collection of these data will assure that the program will be conducted according to design 
parameters, will adhere to sound scientific principles, and will allow for any necessary 
adjustments. The results of these quality assurance and quality control measures will be included 
in annual reports to the Resource Agencies and EPAG. Changes to the QA/QC procedures shall 
be submitted as requested by the Department, or the Resource Agencies in writing.

At a minimum, the QA/QC program shall provide:

• Detailed description of the eel trapping and holding process to achieve a minimum 
95% survival rate. 

• Detailed description of the eel transport process to achieve a minimum 95% survival 
rate.

• Collection facilities will be visually inspected daily to ensure proper operation.   

• Design parameters for flows and key critical components (e.g. attraction flow, spray 
bar, collection tank) that will be measured weekly and qualitatively assessed  daily to 
ensure that traps are operating within design parameters.

• Water temperature and dissolved oxygen and water exchange in the collection, 
holding, and transport tanks will be monitored continuously to ensure that water 
quality remains suitable for juvenile eels.

• Information on the periodic checks on the accuracy of the estimates of volumetric 
counts. 

• Information on the cleaning and disinfection of the collecting, holding, and 
transportation tanks.   

• Protocols for monitoring, removing, enumerating, and reporting eel mortality.  

Reporting, Monitoring, and Periodic Evaluation 

Reporting and EPAG Meetings
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During the eel passage season, the licensee shall provide a daily email to designated members of 
EPAG describing the status of trapping and trucking at each facility, the numbers of eels trapped 
and transported, any deviations from normal facility operations, and the timing and substance of 
the resolution of any deviations.  

On or before December 10 annually, the licensee will submit a report to EPAG summarizing data 
from the trapping, collection, holding, transport, and stocking components of the Eel Plan for the 
calendar year. This report will provide program data to EPAG at the earliest practicable date, and 
provide EPAG with an opportunity to inform development of the Annual Report. On or before 
January 15 of the following year, the licensee will file an Annual Report with EPAG that 
analyzes annual data, including results from QA/QC.  

Upon request, the licensee will meet with EPAG on or before February 15 of each year in which 
the Annual Report is filed. 

Periodic Evaluation 

Every three years, unless a different period is established by the Department in writing beginning 
in in the year following issuance of a new license, the licensee will conduct stream segment 
evaluations through electrofishing or other method identified after consultation with EPAG.  
Representative stream segments will include tributaries and shorelines of the main-stem river.  
The licensee will propose locations and methods for this survey at least one year in advance to 
the Resource Agencies. The licensee shall implement the survey based on approval of the 
Department of the proposed locations and methods. 

To implement the evaluations, eels will be captured by electrofishing, or other methods approved 
by the Department in consultation with the Resource Agencies. Sampling will be performed at 
block-netted transects along river shorelines and at block-netted segments of small tributaries 
using backpack electrofishing. The exact number, length, and location of transects sampled will 
be approved by the Department in consultation with EPAG.  Associated water quality parameters 
such as temperature and dissolved oxygen, as well as habitat characteristics, including mussel 
numbers observed, will be collected at each sampling location.   

During sampling, the number of eels captured will be documented and data will be collected 
from a representative subsample of eels. A subsample of captured eels larger than 200 mm will 
be tagged with Passive Integrated Transponder (PIT) tags and released. Sampled eels will be 
scanned for PIT tags and data from recaptured eels will be recorded and included in the annual 
report. Data will include a variety of life history characteristics (e.g., length, weight, and 
condition factor) that can be assessed to determine how well stocked eels are utilizing the river 
and tributaries. A portion of the subsample will be sacrificed and examined for age (otolith 
analysis), gender, and level of Anguillicoloides crassus infection. Eels that are not sacrificed for 
further analysis will be measured, weighed, and released.  

Results of stream segment evaluations will be included in the Annual Report and will document 
dispersal of the stocked eels, estimate the approximate density of stocked eels, and evaluate the 
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growth, condition, age, gender and level of infestation with Anguillicoloides crassus of stocked 
eels.

Downstream Eel Passage Monitoring

Licensee shall conduct of a downstream eel passage study to evaluate the timing, magnitude, 
duration, annual variation and environmental conditions associated with active migration of 
silver eels from tributaries stocked with elvers, through the lower Susquehanna River and past 
the Muddy Run Project to the Chesapeake Bay. This study will be conducted for at least two 
years and will begin three years after license issuance. The licensee shall submit a draft study 
plan for Department review and approval within one year of license issuance. The plan shall 
include details of how licensee will collect and radio tag adult silver eels from the upper 
Susquehanna Basin for this study. The plan will also detail how the licensee will deploy radio 
telemetry monitoring equipment in the vicinity of Muddy Run Project so as to adequately track 
movement of radio tagged eels through the project area.  

Concurrently with the downstream eel passage study or at a later date as approved by the 
Department, the licensee will also conduct a Site-Specific Route of Passage Study to evaluate the 
entrainment rate of silver eels migrating in the vicinity of the Project. If the results of the Site-
Specific Downstream Eel Passage Study indicate that the Project’s existing operating measures
do not meet the downstream passage criteria (survival of 85% of silver eels passing the Project), 
the Licensee will prepare and submit a plan and schedule for evaluating the feasibility and costs 
of potential physical and/or operational modifications to the Project to facilitate downstream eel 
passage.

Correspondence Regarding the Preliminary Prescription for
Fishways  

Any written inquiries, comments or other correspondence related to this Preliminary Fish
Passage Prescription for the Muddy Run Project should be sent to: 

Field Supervisor, Chesapeake Bay Field Office
U.S. Fish and Wildlife Service 
177 Admiral Cochrane Drive 

Annapolis, MD 21401 



57

Appendix 1. Scientific Names

American eel (Anguilla rostrata) 
American shad (Alosa sapidissima) 
alewife (Alosa pseudoharengus) 
blueback herring (Alosa aestivalis) 
hickory shad (Alosa mediocris) 
Alabama shad (Alosa alabamae)
gizzard shad (Dorosoma cepedianum) 
shortnose sturgeon (Acipenser brevirostrum) 
Atlantic sturgeon (Acipenser oxyrhynchus) 
striped bass (Morone saxatilis) 
walleye (Stizostedion vitreum) 
smallmouth bass (Micropterus dolomieu) 
channel catfish (Ictalurus punctatus) 

Appendix 2. Administrative Record

The Administrative Record is being filed electronically under a separate cover due to its size.
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Appendix 3. Proposed Water Quality Certification Eel Management
Plan

Exelon Generation
American Eel Passage Plan

Muddy Run Pumped Storage Hydroelectric
Project (P-2355)
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I. Introduction

 Pursuant to the Federal Power Act, Exelon Generation (Exelon) filed new license 
applications with the Federal Energy Regulatory Commission (FERC) in August 2012 for the 
Muddy Run Pumped Storage Hydroelectric Facility (Muddy Run) and the Conowingo 
Hydroelectric Project (Conowingo).  This American Eel Passage Plan (“Eel Plan”) is a condition 
of, and incorporated into, the Water Quality Certification for the Muddy Run Project.  Under 
Section 401(d) of the Clean Water Act, the Eel Plan becomes a condition of the FERC license for 
the Muddy Run project. 
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II. Eel Passage Advisory Group

To inform implementation of the Eel Plan, Exelon will establish an Eel Passage Advisory 
Group (EPAG) by May 1, 2014.  EPAG will be chaired by Exelon and composed of a 
representative from each of the following (collectively, the “Resource Agencies”):  the 
Pennsylvania Department of Environmental Protection (PADEP), Pennsylvania Fish and Boat 
Commission (PAFBC), United States Fish and Wildlife Service (USFWS), the Maryland 
Department of Natural Resources (MDNR), and the Susquehanna River Basin Commission 
(SRBC).  Each designated representative shall be knowledgeable of American eel, the 
Susquehanna River, and ongoing fisheries and other related resource programs being 
implemented in the Lower Susquehanna River (e.g., American shad restoration).  
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III. Upstream Passage for American Eel (2015-2030) 

 Consistent with the implementation plan set forth below, Exelon will trap, hold and 
transport American eels from the Conowingo Dam and transport them to designated points in the 
Susquehanna River watershed consistent with the level of effort established and described in this 
plan.   Any trapping, holding, transportation or monitoring of eels or other eel related activities 
addressed in this plan that occurs in Maryland waters is expressly subject to any permits, licenses 
or authorizations that may be required by the State of  Maryland related to such activities.   

A. Trapping

 Subject to required regulatory approvals, Exelon will design, install and operate an eel 
trapping facility along the western shore of the Conowingo Dam at the location of the current 
USFWS trapping location and facility according to the following schedule, unless an alternative 
schedule is approved by the PADEP in writing.  In the event that the MDNR, USFWS or FERC 
determine that additional information, revisions, modifications, or amendments are necessary to 
the plans, specifications or construction activities, then within 60 days of receipt of written 
notice, EXELON shall submit to the Resource Agencies and FERC such information, revisions 
or amendments unless a longer period of time is approved by the requesting agency or FERC in 
writing.  

1. Submit complete design plans and specifications for a trapping facility to the 
Resource Agencies and FERC by October 15, 2014; 

2. Hold preconstruction meeting with MD and USFWS within 150 days of approval of 
the design plans and designs by FERC, MDNR and USFWS; 

3. Begin construction within 180 days of receipt of approval of the design plans and 
specifications by the MDNR and USFWS;

4. Begin operation by May 1, 2016. 

Beginning in 2014 and until Exelon’s trapping facility along the western shore of the Conowingo 
Dam is completed, Exelon will work with the USFWS to trap eels using the USFWS trapping 
facility and will assist in the financial support of the USFWS trapping facility through a payment 
of $20,000 per year to an entity approved by the PADEP with the capability of providing 
financial support to the USFWS Maryland Fisheries Resource Office for the eel trapping 
program. This payment will be made by April 1 of each year.  In 2014, Exelon will participate in 
this effort using USFWS facilities, including the USFWS trapping facility, tanks and trucks.  
Beginning May 1, 2015, Exelon will use its own holding and transport facilities and continue 
working with the USFWS to trap eels using the USFWS trapping facility. Exelon will begin 
operating the program independently, subject to USFWS supervision and input, using its own 
trapping facility when construction of that facility is completed.    

Subject to required regulatory approvals, Exelon also will design, install and operate a 
temporary eel trapping facility on Octoraro Creek at a location approved by the PADEP in 
writing according to the following schedule, unless an alternative schedule is approved by the 
PADEP in writing.  In the event that the MDNR, FERC, PADEP or the USFWS determine that 
additional information, revisions, modifications, or amendments are necessary to the plans, 
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specifications or construction activities, then within 60 days of receipt of written notice, 
EXELON shall submit to the Resource Agencies and FERC such information, revisions or 
amendments unless a longer period of time is approved by the requesting agency or FERC in 
writing.  

1. Conduct field evaluation using visual observation, electrofishing and other methods 
approved by the PADEP and USFWS, in writing, to evaluate and rank trapping 
locations on Octoraro Creek by September 15, 2014. 

2. Submit complete design plans and specifications to the Resource Agencies by 
November 1, 2014; 

3. Hold preconstruction meeting with PADEP and USFWS within 45 days of approval 
of the design plans and designs by FERC, PADEP and USFWS; 

4. Begin construction within 90 days of receipt of approval of the design plans and 
specifications by PADEP and USFWS;

5. Begin operation by May 1, 2015. 

If, after three years of operation, PADEP in consultation with EPAG determines the temporary 
eel trapping facility at Octoraro Creek is successful, Exelon will design, install, and operate a 
permanent eel trapping facility at this location in accordance with a schedule established by 
PADEP in consultation with the other Resource Agencies.  

If, after three years of operation, PADEP in consultation with EPAG determines the temporary 
eel trapping facility at Octoraro Creek is unsuccessful, site-determination studies for an 
additional permanent trap will be performed beginning in 2017.  Congregations of juvenile eels 
will be documented visually via bi-weekly nighttime surveys during the migration period; the 
locations surveyed will focus on the East Fish Lift area, the river banks and possibly lower-river 
tributaries, but will exclude the Conowingo Dam spillway.  Based on the results of the site-
determination studies, Exelon will design, install, and operate temporary mobile traps to inform 
the potential location of one additional permanent eel trapping facility.  Temporary exploratory 
traps will be installed and operated at up to five locations determined by PADEP, MDNR and 
USFWS during 2018 and, if necessary, 2019, to assess the ability to collect sufficient numbers of 
juvenile eels for the eel passage program.  Collection facilities for the temporary site 
determination study will be similar to those used in the 2011 and 2012 studies conducted by 
Exelon.   

Based on the results of the site-determination studies, Exelon, in consultation with 
EPAG, will determine if and where an additional permanent eel trap is justified in support of the 
Eel Passage Program.  If a decision is made in 2018 to install an eel trap at the selected location, 
unless a different date is established by the PADEP, MDNR and USFWS, that trap will be 
designed and constructed in 2019-2020, and operated beginning in 2021 subject to required 
regulatory approvals.  If a second year of study is needed, the dates would advance by a year.  
Exelon will not be required to maintain and operate more than two permanent eel traps at any 
time during the term of the new license. 

The collection device(s) for the two permanent eel trapping facilities will consist of a ramp-style 
trap leading to a collection tank at the top of the ramp.  The collection device(s) shall have a 
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capacity to pass 50,000 eels over a 24 hour period accommodating a minimum size of 3 inches.  
One or more pumping systems will provide attraction flow at the entrance of the ramp, flow in 
the troughs to allow eels to climb the ramp, and water to the collection and holding tanks. The 
lower section of the ramp will be designed to have removable covers or grating to allow eels to 
enter at differing water surface elevations.  The ramp will contain two side-by-side troughs to 
provide redundancy and allow for the potential use of different climbing media in each trough.  
For the ramp on the western shore, the entrance to the ramp will be designed to accommodate the
normal range of tailwater elevation (El. 12 – 25 ft).  The additional permanent collection facility 
will contain elements of the facility on the western shore with the design modified to 
accommodate local conditions.    

The trapping facilities will be operated continuously during the eel migration period from 
May 1 to September 15.  Exelon will monitor and record days fished, hours fished and the 
weather.  Daily counts of eels will be recorded. The method of counting under various capture 
scenarios will be developed in consultation with the EPAG.  Temperature data will be obtained 
from Monitoring Station 643 (located approximately 0.6 miles below Conowingo Dam near the 
western shoreline) to examine river temperature in relation to catch rates of juvenile eels.  
Biweekly subsamples of collected eels will be examined for various life history parameters (e.g.,
length, weight, and condition factor).   A portion of the subsampled eels will be sacrificed and 
examined for the presence of Anguillicoloides crassus.39

39  This introduced parasite has been documented in juvenile eels collected at Conowingo Dam 
(Minkkinen and Park 2012) and could affect the overall success of adult outmigration due to 
reduced swimming ability and potentially higher mortality of migrating silver eels (Szekely et al 
2009). 

Some of the sacrificed eels will have 
the otoliths removed and retained for age analysis.  Anguillicoloides crassus infection rates 
(proportion of eels infected), the number of parasites per eel, along with associated age, length, 
and weight data will be reported.  Additionally, Exelon will pay to have 60 elvers/year sent to the 
USFWS or such other entity that the PADEP may approve in writing, for wild fish health 
screening.  The screening shall occur once per year and can occur anytime during the eel 
upstream passage season.  
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B. Holding

Subject to required regulatory approvals, Exelon also will design, install and operate the holding 
facility for the west shore Conowingo Dam and the Octoraro Creek traps according to the 
following schedule, unless an alternative schedule is approved by the PADEP in writing.  In the 
event that the MDNR, FERC, PADEP or the USFWS determine that additional information, 
revisions, modifications, or amendments are necessary to the plans, specifications or construction 
activities, then within 60 days of receipt of written notice, EXELON shall submit to the Resource 
Agencies and FERC such information, revisions or amendments unless a longer period of time is 
approved by the requesting agency or FERC in writing.   

1. Submit complete design plans and specifications for holding facilities to the Resource 
Agencies by April 15, 2014; 

2. Hold preconstruction meeting with PADEP and USFWS within 150 days of approval 
of the design plans and designs by FERC, PADEP and USFWS; 

3. Begin construction within 180 days of receipt of approval of the design plans and 
specifications by PADEP and USFWS;

4. Begin operation by May 1, 2015. 

Periodically, consistent with standards established by the PADEP, MDNR and USFWS, eels will 
be transferred from the collection tank to the holding tank(s) where they will be held prior to 
being transported upstream.  The holding tanks will have an automatically engaging back up 
pump and an alarm that sounds in a daily staffed location if the primary pump malfunctions.  The 
holding tank will have continuous temperature, dissolved oxygen and gallon/minute water 
exchange monitoring devices with alarms that sound in a daily staffed location if levels of any 
parameter are outside of established limits.  Upon observation, dead eels will be removed, 
enumerated, and reported.  The holding tank shall be designed and operated to hold eels at 
densities not exceeding 10 elvers per liter unless modified by PADEP in consultation with the 
other Resource Agencies.  If necessary, aeration will be provided to the holding tanks. 
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C. Transport

 Subject to required regulatory approvals, Exelon will design, construct and operate 
vehicle(s) to transport eels from the western shore and Octoraro facilities according to the 
following schedule, unless an alternative schedule is approved by the PADEP in writing.  In the 
event that the FERC, MDNR, PADEP or the USFWS determine that additional information, 
revisions, modifications, or amendments are necessary to the plans, specifications or construction 
activities, then within 60 days of receipt of written notice, EXELON shall submit to the Resource 
Agencies and FERC such information, revisions or amendments unless a longer period of time is 
approved by the requesting agency or FERC in writing.   

1. Submit complete design plans and specifications to the Resource Agencies  and 
FERC by April 15, 2014; 

2. Begin construction within 180 days of receipt of approval of the design plans and 
specifications by PADEP, MDNR and USFWS; 

3. Begin operation by May 1, 2015. 

Transport of juvenile eels will occur as necessary based on the capacity of holding tanks at the 
eel trapping facilities.  All eels shall be moved within 1 week of capture.   Eels from the holding 
tank(s) will be transferred to a transport vehicle equipped with an insulated transport container(s) 
that will be covered and aerated.  The transport vehicle(s) will have an automatically engaging 
back up pump and an alarm that sounds in the cab of the vehicle(s).  The transport vehicle taken 
will have continuous temperature and dissolved oxygen monitoring devices with alarms that 
sound in the vehicle(s) if levels of any parameter are outside of established limits.  The transport 
vehicle(s) shall be designed and operated to hold eels at densities not exceeding 10 elvers per 
liter unless modified by PADEP in consultation with the other Resource Agencies.   If necessary, 
aeration will be provided to the holding tanks on the transport vehicle(s). These eels will be 
trucked to appropriate release locations on the same day of removal from holding.   Upon 
observation, dead eels will be removed, enumerated, and reported.
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D. Release
   

Exelon will release eels at locations identified in Appendix A in amounts consistent with 
the release information provided to and approved by the PFBC in writing.  Where feasible, eels 
will be released at public access locations.  Unless otherwise directed by PFBC in consultation 
with EPAG, eels will be released: (1) at least one hour after sunset to promote eel dispersal and 
minimize predation; and (2) into at least three feet of water at multiple locations within 
designated release areas in order to avoid concentrations of eels that could become potential 
targets for increased predation.  If necessary due to time limitations established by the Resource 
Agencies in writing, Exelon shall release eels at alternative locations to avoid mortality.  The 
estimated number of eels released at each location will be documented in writing and on a GPS 
device capable of being mapped in a database as approved by the Resource Agencies.  After 
release, any dead eels remaining in the transport vehicle or observed at the stocking locations 
will be removed, enumerated, and reported. 

 Modification of, or revisions to, the release locations in Appendix A shall occur after 
consultation with EPAG and consistent with the approval of the PFBC. 
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E. Quality Assurance/Quality Control

Exelon will develop a detailed quality assurance/quality control (“QA/QC) program 
according to the following schedule, unless an alternative schedule is approved by the PADEP in 
writing.  In the event that the MDNR, PADEP or the USFWS determine that additional 
information, revisions, or amendments are necessary to the QA/QC program, then within 60 days 
of receipt of written notice EXELON shall submit to the Resource Agencies and such 
information, revisions or amendments unless a longer period of time is approved by the 
requesting agency in writing.   

1. Submit a draft QA/QC program to the Resource Agencies for approval by April 15, 
2014; 

2. Implement the QA/QC program approved by the PADEP when trapping and transport 
begins. 

Important parameters associated with trapping, collecting, holding, transport, release, and 
stocking will be recorded to assure and control the quality of various program elements.  The 
collection of these data will assure that the program will be conducted according to design 
parameters, will adhere to sound scientific principles, and will allow for any necessary 
adjustments.  The results of these quality assurance and quality control measures will be included 
in annual reports to the Resource Agencies and EPAG.  Changes to the QA/QC procedures shall 
be submitted as requested by the PADEP, MDNR or USFWS in writing. 

At a minimum, the QA/QC program shall provide:

Detailed description of the eel trapping and holding process to achieve a minimum 95% 
survival rate.

Detailed description of the eel transport process to achieve a minimum 95% survival rate. 

Collection facilities will be visually inspected daily to ensure proper operation.   

Design  parameters for flows and key critical components (e.g. attraction flow, spray bar, 
collection tank) that will be measured weekly and  qualitatively assessed  daily to ensure 
that traps are operating within design parameters.

Water temperature and dissolved oxygen and water exchange in the collection, holding, 
and transport tanks will be monitored continuously to ensure that water quality remains 
suitable for juvenile eels.

Information on the periodic checks on the accuracy of the estimates of volumetric counts. 

Information on the cleaning and disinfection of the collecting, holding, and transportation 
tanks.   

Protocols for monitoring, removing, enumerating and reporting eel mortality.   
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F.  Reporting, Monitoring, and Periodic Evaluation

  1.  Reporting and EPAG Meetings 

 During the eel passage season, Exelon shall provide a daily email to designated members 
of EPAG describing the status of trapping and trucking at each facility, the numbers of eels 
trapped and transported, any deviations from normal facility operations and the timing and 
substance of the resolution of any deviations.  

On or before December 10 annually from 2015 through 2030, Exelon will submit a report to 
EPAG summarizing data from the trapping, collection, holding, transport, and stocking 
components of the Eel Plan for the calendar year.  This report will provide program data to 
EPAG at the earliest practicable date, and provide EPAG with an opportunity to inform 
development of the Annual Report.  On or before January 15 of the following year, Exelon will 
file an Annual Report with EPAG that analyzes annual data, including results from QA/QC.  

 Upon request, Exelon will meet with EPAG on or before February 15 of each year in 
which the Annual Report is filed. 

  2.  Periodic Evaluation 

Every three years, unless a different period is established by the PADEP in writing 
beginning in 2018 through 2030, Exelon will conduct stream segment evaluations through 
electrofishing or other method identified after consultation with EPAG.  Representative stream 
segments will include tributaries and shorelines of the main-stem river.  Exelon will propose 
locations and methods for this survey at least one year in advance to the Resource Agencies.  
Exelon shall implement the survey based on approval of the PADEP of the proposed locations 
and methods. 

 To implement the evaluations, eels will be captured by electrofishing, or other methods 
approved by the PADEP in consultation with the Resource Agencies.  Sampling will be 
performed at block-netted transects along river shorelines and at block-netted segments of small 
tributaries using backpack electrofishing.   The exact number, length, and location of transects 
sampled will be approved by the PADEP in consultation with EPAG.40 Associated water quality 
parameters such as temperature and dissolved oxygen, as well as habitat characteristics, 
including mussel numbers observed, will be collected at each sampling location.   

 During sampling, the number of eels captured will be documented and data will be 
collected from a representative subsample of eels.  A subsample of captured eels larger than 200 
mm will be tagged with Passive Integrated Transponder (PIT) tags and released. Sampled eels 
will be scanned for PIT tags and data from recaptured eels will be recorded and included in the
annual report.  Data will include a variety of life history characteristics (e.g., length, weight, and 
condition factor) that can be assessed to determine how well stocked eels are utilizing the river 

40 It is anticipated that two weeks of electrofishing will be conducted during each third-year 
evaluation. 
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and tributaries.  A portion of the subsample will be sacrificed and examined for age (otolith 
analysis), gender, and level of Anguillicoloides crassus infection.  Eels that are not sacrificed for 
further analysis will be measured, weighed, and released.  

Results of stream segment evaluations will be included in the Annual Report and will 
document dispersal of the stocked eels, estimate the approximate density of stocked eels, and 
evaluate the growth, condition, age, gender and level of infestation with Anguillicoloides crassus
of stocked eels. 

III. Upstream Passage (2031 - Term of New License)

 If the upstream American eel passage trap and transport program terminates in 2030, 
Exelon will construct and operate a volitional upstream eel facility at Conowingo Dam through 
the term of the new license.  Exelon will design and construct the volitional upstream eel facility, 
which will be operated in consultation with EPAG.  In no event will Exelon be required to 
participate in the trap and transport program once the volitional upstream eel passage facility is 
operational.  

 If the upstream eel trap and transport and periodic evaluation program continues beyond 
2030, Exelon will continue to provide access to the Conowingo eel collection facilities for as 
long as the program continues.  Exelon, however, shall bear no cost responsibility for the trap 
and transport and periodic evaluation program until 2046, at which time cost responsibility shall 
be shared   among all participants in the program. 

APPENDIX A
LOCATIONS OF EEL RELEASE
  

Site 
Number Location Water County

1 Conowingo Pool Susquehanna River Lancaster

2 Between Holtwood and Safe 
Harbor Susquehanna River Lancaster/York

2 Between Safe Harbor and 
York Haven Dam Susquehanna River Lancaster

3 Upstream of York Haven 
Dam Susquehanna River Dauphin 

4 West Fairview Access (Route 
11/15) Susquehanna River Cumberland 

5 Fort Hunter Access Susquehanna River Perry
6 Shikellamy State Park Susquehanna River Northumberland 

7 Route 487 Bloomsburg North Branch 
Susquehanna River Columbia 

8 Route 29 Bridge (Wilkes North Branch Luzerne
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Barre) Susquehanna River

9 Upstream of Hepburn Street 
Dam (Williamsport)

West Branch 
Susquehanna River Lycoming

10 Upstream of Grant Street Dam West Branch 
Susquehanna River Clinton
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TEL   +1 202.639.7700 
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AUSTIN 
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RIYADH 
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May 12, 2016 

VIA ELECTRONIC FILING 

 
 
Kimberly D. Bose 
Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, D.C. 20426 
 

Re: Conowingo Hydroelectric Project, FERC Project No. 405 
 Offer of Settlement and Explanatory Statement 
 

Dear Secretary Bose: 

Pursuant to Rule 602 of the Rules of Practice and Procedure of the Federal Energy 
Regulatory Commission (“FERC” or “Commission”),1 Exelon Generation Company, LLC 
(“Exelon”) hereby files its Offer of Settlement and Explanatory Statement for the relicensing of 
the Conowingo Hydroelectric Project (“Conowingo”).  

 As set forth in the Explanatory Statement, the Offer of Settlement settles all remaining 
issues between Exelon and the U.S. Department of the Interior regarding the appropriate terms of 
the fishway prescription for Conowingo, satisfies all Federal statutory and regulatory 
requirements, and is in the public interest.2  Further, the Offer of Settlement is supported by 
substantial evidence in the record, as required under Section 313(b) of the Federal Power Act.3 

By copy of this letter, all participants are hereby notified, in accordance with Rule 
602(f),4 that comments on the Offer of Settlement must be filed on or before June 1, 2016.  
Reply comments must be filed on or before June 13, 2016.  

Please do not hesitate to contact the undersigned if you have questions or require 
additional information regarding this matter. 

                                                 
1 18 C.F.R. § 385.602 (2015).
2 See Policy Statement on Hydropower Licensing Settlements, Docket No. PL06-5-000, PP 3-5 (2006). 
3 16 U.S.C. 825l(b) (2015). 
4 18 C.F.R. § 385.602(f) (2015). 



Respectfully submitted, 

      /s/ Jay Ryan  
Jay Ryan 
Marcia Hook 
Baker Botts L.L.P. 
The Warner 
1299 Pennsylvania Avenue, N.W. 
Washington, DC 20004 
(202) 639-7789 
jay.ryan@bakerbotts.com 
Counsel to Exelon Generation Company, LLC 

 
  
 

cc:    Emily Carter (FERC)  
Official Service List for Docket No. P-405 

  
 
  



  
 

Active 24493803.5 

UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 
 
 

Exelon Generation Company, LLC 
) 
) 
) 

Docket No. P-405-106

 
CONOWINGO HYDROELECTRIC PROJECT RELICENSING  

OFFER OF SETTLEMENT AND EXPLANATORY STATEMENT 
 

Pursuant to Rule 602 of the Rules of Practice and Procedure of the Federal Energy 

Regulatory Commission (“FERC” or “Commission”),1 Exelon Generation Company, 

LLC (“Exelon”), owner and operator of the Conowingo Hydroelectric Project 

(“Conowingo” or “Project”) hereby submits this Offer of Settlement and Explanatory 

Statement addressing the Settlement Agreement (“Settlement Agreement”) executed 

between Exelon and the U.S. Department of the Interior, Fish and Wildlife Service 

(“Interior”).  A copy of the Settlement Agreement is provided as Attachment 1.   

The Settlement Agreement resolves issues between Exelon and Interior regarding 

the appropriate terms of the fishway prescription for Conowingo, satisfies all Federal 

statutory and regulatory requirements, and is in the public interest.  Moreover, the 

Settlement Agreement is supported by substantial evidence, including 32 relicensing 

studies and the Final Environmental Impact Statement issued in the above-captioned 

docket.  Accordingly, Exelon respectfully requests that the Commission: (1) approve the 

Offer of Settlement; and (2) issue a new 50-year license for Conowingo that incorporates, 

without modification or expansion, the terms and conditions of the Settlement 

Agreement. 

                                                 
1 18 C.F.R. § 385.602 (2015). 
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OFFER OF SETTLEMENT 

I. BACKGROUND 

Exelon formally initiated the relicensing process for Conowingo with the filing of 

a Notice of Intent and Pre-Application Document (“PAD”) on March 12, 2009.2  In the 

PAD, Exelon indicated that it would use the Integrated Licensing Process (“ILP”) to 

relicense Conowingo.  Since that time, Exelon has engaged in extensive stakeholder 

outreach with state and Federal resource agencies, non-governmental organizations, local 

municipalities, recreational users, and other individuals with an interest in the Project.  As 

part of the ILP, Exelon conducted 32 resource studies for Conowingo.  Information 

gained from these studies and stakeholder input informed the Final License Application 

(“FLA”) for Conowingo and the terms and conditions of the Settlement Agreement.3  

Throughout the relicensing process, Exelon and Interior actively engaged in 

discussions regarding a number of fish passage issues.  The Settlement Agreement 

contained in this Offer of Settlement represents the formal resolution of all issues 

between Exelon and Interior pertaining to the fishway prescription for Conowingo.       

The terms of the Settlement Agreement will provide measurable and immediate 

benefits to the American eel, river herring, and American shad populations of the 

Susquehanna River, and will ensure that any future impediments to fish passage will be 

addressed through the implementation of additional mitigation and enhancement 

measures. The terms of the Settlement Agreement also carefully balance resource issues 

with the need to maintain a low-cost and reliable source of clean power.  Consequently, 

                                                 
2 Pre-Application Document for the Conowingo Hydroelectric Project, Docket No. P-405 (filed Mar. 12, 
2009). 
3 Exelon Generation Company, LLC’s Final License Application for the Conowingo Hydroelectric Project 
and Request for Waiver of the Requirement to Include a Draft Biological Assessment, Docket No. P-405-
106 (filed Aug. 30, 2012).    
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Exelon believes that the public interest will best be served if the Commission approves 

the Offer of Settlement as filed. 

II. EXPLANATORY STATEMENT  

A. LICENSING COMMITMENTS  

The Settlement Agreement provides for the settlement of all pending issues 

between Exelon and Interior pertaining to the fishway prescription for Conowingo.  By 

the terms of the Settlement Agreement, Exelon and Interior agree that Interior will file a 

modified prescription for fishways in a form identical to the modified prescription 

provided as Exhibit A to the Settlement Agreement (“Modified Prescription”).4   

1. Fish Passage Facilities 

Exelon currently operates two fish lifts at Conowingo.  The West Fish Lift, 

adjacent to the right dam abutment, was completed in 1972 and originally operated as 

part of a trap and transport facility.  The East Fish Lift, located near the mid-point of the 

Conowingo Dam, was constructed in 1991 to allow for direct passage of fish to 

Conowingo Pond and interim trap and transport operations until upstream fish passage 

facilities were constructed at the remaining upstream dams.  The trap and transport 

program was terminated once construction of the fish passage facility at York Haven was 

completed in 2000.  The West Fish Lift currently operates for specific experiments 

conducted for resource agencies (e.g., induced spawning, transport to specific tributaries).  

The East Fish Lift operates solely as a tailwater to headpond fish lift. 

                                                 
4  Pursuant to the terms of the Settlement Agreement, Exelon has reserved its right to file comments on the 
Decision Document supporting Interior’s Modified Prescription. 
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Under the Modified Prescription, Exelon will implement substantial 

improvements to the existing fish passage facilities within three years of license issuance 

(“Initial Construction Items”).  The Initial Construction Items include: 

 Modifying the East Fish Lift to provide 900 cubic feet per second (“cfs”) of 
attraction flow.    

 Replacing the current 3,300-gallon hopper at the East Fish Lift with two 6,500-
gallon hoppers. 

 Reducing cycle time at each hopper at the East Fish Lift to be able to lift fish four 
times per hour. 

 Completing modifications to the East Fish Lift structure to allow for trapping and 
sorting fish at the East Fish Lift facility and transporting them to the western side 
of the dam to a truck for transport upstream.  

 Modifying the West Fish Lift to facilitate trap and transport. 

 Constructing and maintaining structures, implementing measures, and/or 
operating the Project to provide American shad and river herring a zone of 
passage to the fish passage facilities. 

 Evaluating potential trapping locations for American eel on the east side of 
Conowingo Dam including Octoraro Creek starting in May of the first calendar 
year after license issuance or immediately if license issuance occurs during the 
upstream American eel migration period. 

In addition to these Initial Construction Items, Exelon will commence trap and transport 

of American shad and river herring from Conowingo to above the York Haven 

Hydroelectric Project beginning the first fish passage season after license issuance.5  

Exelon also has committed to trap and transport American eels at the west side of 

Conowingo Dam.   

 Five years after issuance of the new license, Exelon will commence a three-year 

“Initial Efficiency Test” of fish passage at the Project.  The Initial Efficiency Test will 

                                                 
5 Exelon has agreed to annually trap and transport up to 80 percent of the run, up to a maximum of 100,000 
fish for each species. 



  

Active 24493803.5 5 

measure the passage efficiency of the improved facilities.  If the facilities achieve an 85 

percent upstream passage efficiency for adult American shad,6 Exelon will continue to 

operate the facilities without further modification.  Exelon will then conduct two-year 

“Periodic Efficiency Tests” every five years to ensure that the Project maintains an 

upstream passage efficiency of 85 percent for adult American shad throughout the term 

of the new license.   

If the Project does not achieve an upstream passage efficiency of 85 percent after 

the Initial Efficiency Test or any Periodic Efficiency Test, Exelon will be required to 

implement measures to improve passage efficiency at the Project.  Exelon and Interior 

have agreed on a tiered list of potential measures, which are designed to address fish 

passage impediments associated with attraction flow and capacity limitations.  The 

degree of the shortfall from the 85 percent passage efficiency target determines the scope 

of the additional mitigation and enhancement measures that will be required.7  As set 

forth in the Modified Prescription, these additional mitigation measures range from the 

implementation of preferential turbine operating schemes to the construction of a new 

West Fish Lift.   

In the first fish passage season after Exelon implements any measure or measures 

to improve passage effectiveness, Exelon will commence a three-year Post-Modification 

Efficiency Test.  The Post-Modification Efficiency Test will measure the passage 

efficiency of the improved facilities.  If the Project achieves an upstream passage 

efficiency of 85 percent for American shad, Exelon will continue to operate the facilities 

                                                 
6 Pursuant to section 12.7.2.1 of the Modified Prescription, Exelon receives credit toward achieving the 
upstream passage target efficiency of 85 percent as a result of its trap and truck operations.  
7 For example, if Conowingo achieves an Adjusted Efficiency of 65 percent and Interior determines that the 
shortfall stems from an issue with attraction efficiency, Exelon will implement one of the improvements in 
Section 12.6.2.2 (“Improving Attraction Efficiency - Tier II (Adjusted Efficiency 55%-69%”)). 
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without modification and will return to conducting two-year Periodic Efficiency Tests 

every five years.  Again, if any Periodic Efficiency Test demonstrates that the Project is 

not achieving an 85 percent passage efficiency, Exelon will implement a measure or 

measure(s) from the tiered list of options, to be followed by a Post-Modification 

Efficiency Test.  This cycle of testing and modifying, as necessary, will continue 

throughout the term of the license. 

As a result of the agreed-upon tiered structure of future mitigation measures, the 

cost of the measures contained in the Modified Prescription range from $155 to $339 

million.   

2. Fishway Operation and Maintenance Plan 

In addition to the improvements described above, Exelon will develop and 

implement a Fishway Operation and Maintenance Plan (“FOMP”) that will provide 

extensive information about the operations of Conowingo’s fish passage facilities.   

The FOMP will be submitted to Interior, FERC, and the resource agencies (State 

of Maryland and Commonwealth of Pennsylvania, Susquehanna River Basin 

Commission, and National Marine Fisheries Service) for review and approval, and will 

include the following information: 

 Schedules for routine maintenance, pre-season testing, and the procedures for 
routine fishway operations, including seasonal and daily periods of operation, 
and associated dam and powerhouse operational measures needed for proper 
fishway operation; 

 Details of how the Project shall be operated during the migration season to 
provide for adequate fish passage conditions, including:  

o pre-season preparation and testing;  

o sequence of turbine start-up and operation under various flow regimes to 
enhance fishway operation and effectiveness;  
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o debris management at the fishway entrance, guidance channels, and the 
exit;  

o plant operations to provide near- and far-field attraction flows required 
for the fishway zone of passage in the tailrace;  

 Trap and transport logistics plan and design plans for west and east fish lift 
modifications needed for trap and transport, including provisions for planning 
trap and transport logistics so as to avoid, to the extent possible, trapping a 
population unrepresentative of the migrating population as a whole. 

 Trap and transport logistics plan for American eel; 

 Standard operating procedures for monitoring and enumerating fish passage by 
species, including the American eel passage facilities; 

 Standard operating procedures for collecting biological samples from target 
species to assess restoration efforts; 

 Standard operating procedures for monitoring and reporting operations that affect 
fish passage;  

 Standard operating procedures in case of emergencies and Project outages to 
first, avoid, and second, minimize, potential negative impacts on fishway 
operations and the effectiveness of upstream and downstream passage for target 
species; and 

 Plans for post season maintenance, protection, and winterizing the fish lifts and 
eel passage facilities.     

By December 31 of each year, Exelon will submit an annual report to Interior, FERC, and 

the resource agencies detailing the implementation of the FOMP and operational data for 

both fishways and the Project.  This data will allow the parties to examine correlations 

between particular operational patterns and successful or unsuccessful fishway operation, 

and to confirm, once an operational regime with known effectiveness is settled upon, that 

the Project continues to operate under that regime.  

  In addition to the annual report, Exelon will record data for daily flows, water 

quality, project operations, fishway operations, and fish passage in a database during the 
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fish passage season.  Interior will be provided open access to the database.  Data will be 

entered into the database no later than one week after collection. 

3. Fishway Effectiveness Monitoring Plan 

In addition to the Initial Efficiency Test and Periodic Efficiency Tests described 

above, the Modified Prescription includes downstream American eel effectiveness 

monitoring, upstream American eel effectiveness testing, and downstream adult and 

juvenile American shad and river herring effectiveness testing.  The plans for all the 

studies described in the Modified Prescription will be contained in the Fishway 

Effectiveness Monitoring Plan (“FEMP”)—a document Exelon will develop in 

consultation with Interior, and which is subject to approval by Interior and FERC.   

In any year that Exelon is conducting a study, it will submit a yearly interim study 

report to Interior and FERC following the conclusion of the study year.  The interim and 

final reports for upstream passage studies will be submitted to Interior by December 31st 

of each study year.  The interim and final reports for downstream passage studies will be 

submitted to Interior by August 1 following each study year.  The final study report will 

include results for each life stage and type of study conducted with a determination of 

Exelon’s success or failure in achieving the passage efficiency criteria set forth in the 

Modified Prescription.  In conjunction with submitting the final study report(s), Exelon 

also will provide Interior electronic copies of all data collected from the studies.     

  Further, Exelon agrees to meet with Interior and the Susquehanna River 

Anadromous Fish Restoration Cooperative (“SRAFRC”) to discuss the FEMP and 

FOMP.  This meeting will occur no later than January 31 each year unless Exelon and 

Interior agree on a different date.  At this annual meeting Exelon will discuss with 

Interior and SRAFRC the fish passage results from the previous year, review regulatory 
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requirements for fish lift and eel passage operations, and discuss any upcoming 

modification or testing Exelon proposes for the upcoming fish passage season.   

Exelon has agreed to operate the Project to achieve a downstream survival 

efficiency of at least 80 percent of the adult and 95 percent of the juvenile American shad 

and river herring moving downstream past the Project.  Exelon also has agreed to operate 

the Project to achieve a downstream survival efficiency criterion of at least 85 percent of 

the adult American eel moving downstream past the Project.  If the results of the 

downstream studies indicate that the Project is not achieving these efficiency criteria, 

Interior may exercise its reservation of authority to address the issue.    

B. EXELON’S PRE-LICENSING COMMITMENTS  

Exelon and Interior also have agreed to five other provisions—Sections 3.1 

through 3.5 of the Settlement Agreement—that memorialize Exelon’s commitment to 

undertake certain activities prior to the issuance of a new license8 to ensure that the Initial 

Construction Items will timely commence upon license issuance. 

Specifically, Section 3.1 of the Settlement Agreement provides that, by December 

31, 2017, Exelon will develop a detailed logistics plan and operating protocol for trap and 

transport of American shad and river herring from the East Fish Lift and the West Fish 

Lift at Conowingo.  The logistics plan will address near-term operations, as well as the 

logistics necessary to support the transport of up to 100,000 American shad and 100,000 

river herring.  Under Section 3.2, Exelon commits to develop detailed computational 

fluid dynamics models of the zones of passage to the East Fish Lift and West Fish Lift to 

assess the ability of fish to reach both lifts.  Exelon will develop these models by 

                                                 
8 Given the schedule for completing ongoing work associated with Exelon’s application for a water quality 
certification from the Maryland Department of the Environment, Exelon anticipates that FERC could issue 
a new license for Conowingo in 2018.   
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December 31, 2017.  Section 3.3 of the Settlement Agreement requires that Exelon 

develop its initial FOMP by September 30, 2017.  Exelon also commits, in Section 3.4, to 

finalize design plans for the Initial Construction Items by December 31, 2018.  Finally, in 

Section 3.5 of the Settlement Agreement, Exelon has committed to implement a 900 cfs 

attraction flow at the East Fish Lift by 2021 if a new license is not issued by December 

31, 2018.   Exelon will file with FERC copies of all final plans provided to Interior as a 

result of these pre-licensing settlement commitments.9   

III. REQUEST FOR A 50-YEAR LICENSE TERM 

In recognition of the substantial investment Exelon has committed to make during 

the term of the new license, Interior and Exelon support the issuance of  a new license for 

the Project for a term of 50 years.10   

It is well-established that the Commission will grant a fifty-year license “for 

projects with proposed extensive redevelopment, new construction, new capacity, or 

mitigative and enhancement measures.”11  Under the Settlement Agreement with Interior, 

Exelon has proposed that extensive mitigative and enhancement measures be 

incorporated into the new license for Conowingo.  These measures, discussed above, will 

have a total nominal cost ranging from $155 to $339 million over the term of the license 

depending on which measures are required and when those measures are implemented.  

Given the substantial investment that Exelon has committed to make during the new 

license term, the proposed license conditions represent extensive mitigative and 

enhancement measures that warrant a 50-year license term. 
                                                 
9 Exelon and Interior do not believe it is necessary to amend Exelon’s current license to incorporate these 
pre-licensing commitments.  See 18 C.F.R. § 4.200.       
10 Section 2.0 of the Settlement Agreement states that “The Parties agree that FERC should grant Exelon a 
New License for a term of 50 years because of the substantial investment Exelon will make during the new 
license.” 
11 Mead Corporation, 72 FERC ¶ 61,027, at p. 61,077 (1995). 
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IV. CONCLUSION 

This Offer of Settlement represents the successful culmination of years of 

negotiations between Exelon and Interior.  The provisions of the Settlement Agreement 

were carefully crafted to ensure that Exelon would meet or exceed its regulatory 

obligations under the Federal Power Act, while providing additional substantial benefits 

to the Susquehanna River.  The result is an Offer of Settlement that will help preserve 

and restore  Susquehanna River resources.  Accordingly, implementation of the measures 

contained in the Settlement Agreement is in the public interest.   

For the foregoing reasons, Exelon respectfully requests that the Commission 

determine that the Offer of Settlement is in the public interest, accept the Offer of 

Settlement without modification or condition, and incorporate the provisions contained in 

the Modified Prescription into a new 50-year license for Conowingo. 

 
 
 
 
 
 
 
 
 
 
 
   

Respectfully submitted, 
 
 
  
     /s/ Jay Ryan    
Jay Ryan 
Marcia Hook 
Baker Botts L.L.P. 
1299 Pennsylvania Avenue, NW 
Washington, DC 20004 
P: 202-639-7789 
jay.ryan@bakerbotts.com 
marcia.hook@bakerbotts.com 
 
Counsel for Exelon Generation Company, LLC 
 

Dated: May 12, 2016 
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UNITED STATES OF AMERICA 

BEFORE THE 
FEDERAL ENERGY REGULATORY COMMISSION 

Exelon Generation Co., LLC 
Project No. 405 

CONOWINGO HYDROELECTRIC PROJECT 
SETTLEMENT AGREEMENT 

April 2 , 2016 



1 

This agreement (the “Settlement Agreement”), effective as of the date of the last 

signature affixed hereto (the “Effective Date”), is made and entered into by and between 

Exelon Generation Company, LLC (“Exelon” or “Licensee”) and the United States 

Department of the Interior (“Department”) Fish & Wildlife Service (“USFWS”) (each, a 

“Party” and collectively, the “Parties”). This Settlement Agreement relates to the 

Conowingo Hydroelectric Project (“Project”), which is the subject of an ongoing 

relicensing proceeding before the Federal Energy Regulatory Commission (“FERC” or 

“Commission”) for a new license (“New License”).  

1.0 GENERAL TERMS 

1.1 Term of the Settlement Agreement 

This Settlement Agreement shall remain in effect, in accordance with its terms, 

throughout the term of the New License, including any annual licenses thereafter.  

1.2 Purpose and Goals 

The purpose of this Settlement Agreement is to resolve among the Parties their 

disagreements over the appropriate terms of a Prescription for Fishways, and other 

related matters, to be included in the New License for the Project (“Prescription”) 

pursuant to section 18 of the Federal Power Act (16 U.S.C. § 811), and to document 

certain other agreements between the Parties concerning fish passage at the Project not 

appropriate for inclusion in the Prescription. 

The goal of this Settlement Agreement is to establish mutually acceptable terms 

concerning passage of fish past the Project. 
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1.3 Parties to Support Regulatory Approvals 

The Parties agree to support the issuance of a New License by FERC that is 

consistent with the terms of this Settlement Agreement.  For those issues addressed 

herein, the Parties agree not to propose or otherwise communicate any comments, 

certification, or license conditions inconsistent with, or additive to, the terms of this 

Settlement Agreement to FERC or any other Federal or state resource agency with 

jurisdiction over fish passage at the Project.  Notwithstanding the above, this Settlement 

Agreement shall not be interpreted to restrict:  (i) Parties’ participation in, or comments 

on, issues not addressed herein; (ii) Parties’ participation in any future relicensing 

proceeding related to the Project; and (iii) Licensee’s ability to file comments on sections 

of the Department’s Decision Document and Modified Prescription (“Modified 

Prescription”), including the design populations for American shad and river herring, 

other than the Fish Passage Requirements in Attachment A. 

1.4 Successors and Assigns 

This Settlement Agreement shall be binding upon and shall inure to the benefit of 

the Parties hereto and their respective successors and assigns.   

1.5 Agency Appropriations 

Nothing in this Settlement Agreement shall be construed as: (i) obligating any 

Federal, state, or local government to expend in any fiscal year any sum in excess of 

appropriations made by Congress, state legislatures, or local governing body, or 

administratively allocated for the purpose of this Settlement Agreement for the fiscal 

year; or (ii) involving the Department or its Bureaus in any contract or obligation for the 

future expenditure of money in excess of such appropriations or allocations. 
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1.6 Establishes No Precedents 

This Settlement Agreement is made with the express understanding that it 

constitutes a negotiated resolution of issues specific to the Project.  Accordingly, nothing 

in this Settlement Agreement will be construed as a legal precedent that may be cited by 

the Parties to FERC or any court or administrative hearing process with regard to any 

other proceeding.  This Section  1.6 shall survive any termination of this Settlement 

Agreement.  Any Party withdrawing from this Settlement Agreement pursuant to 

Section 1.10 will continue to be bound by this Section  1.6. 

1.7 Filing of Settlement Agreement 

The Parties agree that within 21 days of the Effective Date, the Licensee shall file 

this Settlement Agreement with the Commission pursuant to 18 C.F.R. § 85.602. 

1.8 Withdrawal of Trial-Type Hearing request 

Within 7 days of the Effective Date, Exelon shall withdraw its Request for Trial-

Type Hearing, filed with the Department September 11, 2015. 

1.9  Filing of Modified Prescription 

Within 30 days of the Effective Date, the Department shall file a modified 

prescription for fishways, as provided by 43 C.F.R. § 45.72, containing the operative 

terms agreed to herein and attached hereto as Exhibit A (“Modified Prescription”).   

1.10  Withdrawal Rights 

No Party may withdraw from this Settlement Agreement without the prior written 

consent of the other Parties, which consent may be withheld in another Party’s sole 

discretion; provided, however, a Party may unilaterally withdraw from this Settlement 

Agreement if: (i) FERC issues a New License and the New License contains conditions 

which are materially inconsistent with the terms of this Settlement Agreement as 
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reflected in Attachment A, FERC issues a New License and the New License contains 

fish passage conditions that are materially additive to the terms of the Settlement 

Agreement, or MDE issues a water quality certification that contains fish passage 

conditions that are materially additive to, or materially inconsistent with, the terms of the 

Settlement Agreement; and (ii) the New License is not thereafter satisfactorily modified 

as a result of the filing of a request for rehearing as provided in Section 1.11 or the water 

quality certification issued by MDE is not thereafter satisfactorily modified after 

administrative and judicial appeals are pursued by Licensee.  A Party withdrawing from 

this Settlement Agreement shall provide twenty (20) days’ prior written notice, which 

notice shall include a written explanation of the reasons for withdrawing from this 

Settlement Agreement.  In the event that a Party withdraws from this 

Settlement Agreement pursuant to this Section 1.10, this Settlement Agreement shall 

thereafter be null and void, and any Party may take the position that this Settlement 

Agreement is not available to support FERC’s public interest determination. 

1.11 Rehearing and Judicial Review 

The Parties agree not to file a request with FERC for rehearing of the New 

License concerning matters addressed in this Settlement Agreement unless:  (i) the New 

License contains conditions which are materially inconsistent with the terms of this 

Settlement Agreement; or (ii) the New License contains fish passage conditions that are 

materially additive to the terms of the Settlement Agreement.  Notwithstanding the 

above, Exelon shall maintain its right to seek rehearing of the New License if the New 

License term is less than 50 years. In the event a Party decides to file a request for 

rehearing in accordance with the terms of this provision, it will provide the other Parties 
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written notice of its intention to file a request for rehearing at the earliest practicable time.  

Any Party, following the issuance of a FERC Order on Rehearing, may elect to file a 

petition for judicial review with respect to the matters covered by this provision. 

1.12 Counterparts  

 This Settlement Agreement may be executed in any number of counterparts, all of 

which taken together shall constitute one and the same instrument. 

2.0 AGREEMENT ON THE TERM OF THE NEW LICENSE 

The Parties agree that FERC should grant Exelon a New License for a term of 50 

years because of the substantial investment Exelon will make during the New License. 

3.0 MISCELLANEOUS PROVISIONS 

3.1 Trap and Transport Logistics Plan and Operating Protocol 

By December 31, 2017, Exelon will develop a detailed logistics plan and 

operating protocol for trap and transport of American shad from both the East Fish Lift 

and the West Fish Lift at Conowingo.  The logistics plan will address near-term 

operations, as well as the logistics necessary to support the transport of up to 100,000 

American shad and 100,000 river herring. 

3.2 Computational Fluid Dynamics 

By December 31, 2017, Exelon will develop, in consultation with the USFWS, 

detailed computational fluid dynamics models of the zones of passage to the East Fish 

Lift and West Fish Lift. 

3.3 Fish Passage Operation and Maintenance Plan 

Exelon will develop and submit to the USFWS its initial Fishway Operation and 

Maintenance Plan by September 30, 2017.   
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3.4 Design Plans 

By December 31, 2018, Exelon will finalize design plans for the Initial 

Construction Items, as that term is defined in section 12.6.1 of the Modified Prescription.  

3.5  Letter to FERC 

Within 10 days of the Effective Date, the USFWS shall file with FERC in Docket 

P-405-116 a letter: (i) informing FERC that issues regarding attraction flows at the East 

Fish Lift have been addressed by the Settlement Agreement; and (ii) withdrawing its 

January 21, 2016 request that Exelon modify the East Fish Lift to support a 900 cubic 

feet per second (“cfs”) attraction flow prior to the issuance of the New License.  

However, if the New License is not issued by the end of 2018, Exelon agrees to provide a 

900 cfs attraction flow by 2021. 
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12.  Modified Prescription for Fishways 

12.1 Design Criteria 

12.1.1 Design Populations 

12.1.1.1 American Shad 

The goal for this fishway prescription is to ultimately be able to pass up to 5 million American 

shad annually in order to maintain self-sustaining populations of 2 million American shad 

annually migrating to and reproducing in the Susquehanna River upstream of York Haven Dam 

and in suitable tributaries.  

 

12.1.1.2 River Herring  

The goal for this fishway prescription is to ultimately be able to pass up to 12 million river 

herring annually in order to maintain self-sustaining populations of 5 million river herring 

annually migrating to and reproducing in the Susquehanna River upstream of York Haven Dam 

and in suitable tributaries.  

 

12.1.1.3 American Eel 

The Licensee shall construct, operate, and maintain fishway(s) at Conowingo Dam sufficient to 

pass upstream migrating eels that arrive to the Project into the mainstem of the Susquehanna 

River upstream of York Haven Dam.  

 

12.1.2  Design Capacity 

Capacity is determined by a given weight of fish transferred over a given period of time.  

Capacity calculations take into consideration all species of fish using a fish passage facility; e.g., 

fish lift(s), and their corresponding weights, and proportional availability.   

 

12.1.2.1 Initial Capacity 

Considering that American shad passage efficiency has been measured to be as low as 25 percent 

(Exelon 2012d, p. 26), and the Project has passed an average of 1.1 million gizzard shad per 

season from 2012 - 2014 (SRAFRC 2013a, p. 7; Normandeau Associates 2013, p. 3; 

Normandeau Associates 2014b, p. 3), the Service estimates that as many as 4.4 million gizzard 

shad could potentially be in the tailrace annually attempting to move upstream.  Based on the 
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estimated biomass of gizzard shad attempting to pass upstream at the current time (4.4 million 

gizzard shad = 5.3 million pounds of fish) as well as allowing additional capacity for growth of 

American shad and river herring populations, the Service estimates a fish lift biomass capacity of 

at least 7 million pounds of fish per season needs to be provided immediately after license 

issuance.  Two 6,500-gallon hoppers sharing the same holding pool, with a cycle time of 15 

minutes, provides capacity to move 7 million pounds of fish in a single season (assuming a peak 

day run of 5 percent of the seasonal run, a peak hour run of 15 percent of the peak day and 

hopper minimum water volume of 0.1 cubic feet per pound of fish).  Based on projected numbers 

of a successful American shad restoration using the population model, a fish lift capacity of 7 

million pounds of fish should provide safe passage at the Conowingo Project for approximately 

half of a fifty (50) year license term (assuming that the gizzard shad population does not grow 

larger than 4.4 million fish).  For details on calculating fish lift capacity, refer to Appendix A.  

 

12.1.2.2 Final Potential Capacity 
 
The Service anticipates that restored populations of American shad and river herring may require 

passage capacity for up to 5 million American shad and 12 million river herring as well as other 

species at the Project.  American shad and river herring would require 26 million pounds of 

hopper capacity in addition to the potential 5 million pounds that may be required by riverine 

species.  However, the fishway prescription does not require construction of sufficient capacity 

to pass this number immediately; rather, capacity is added only as populations grow enough to 

impede efficiency in the event that fishway capacity becomes a bottleneck to future population 

growth.  This fishway prescription incorporates a fish passage efficiency target and measures to 

assess fish passage efficiency throughout the term of the license in order to test for future 

conditions that would require corrective actions contained in this prescription. This fishway 

prescription includes measures providing for an ultimate fishway capacity of up to 18 million 

pounds per season (four 6,500-gallon hoppers with separate holding pools).  The Department 

recognizes the potential lack of capacity for this current fishway prescription during the later 

years of American shad and river herring restoration, and may exercise its reservation of 

authority to address this issue at a later date if fishway capacity appears to be a limiting factor to 

population restoration, as reflected in declining upstream fish passage efficiency due to lack of 

fishway capacity. 
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12.1.3  Design Flows 

The Licensee shall design new fishway(s) to ensure operation under river flows in the range of 

6,330 cfs to 143,000 cfs.  However, the Licensee shall not be required to operate the fishway(s) 

at flows greater than 113,000 cfs unless data available at the time demonstrates that operation of 

fishways at flows greater than 113,000 cfs is necessary to achieve the target 

efficiency.  Furthermore, the fishways shall be designed with sufficient freeboard (or other 

protection) to minimize damage from river flows of up to the 50-year return interval. 

 

12.2 Efficiency Criteria 
 
The Susquehanna River Anadromous Fish Restoration Cooperative (SRAFRC 2010, 2013) and 

the Service (USFWS 2015b) have established upstream and downstream passage efficiency 

criteria for the Susquehanna River basin that are the basis for this Prescription for Fishways. The 

Service defines upstream fish passage efficiency as the proportion of the fish in the Project 

tailwaters that successfully move through the fishway and continue upstream migrations, 

calculated as a percentage.  Downstream fish passage efficiency is the proportion of the fish that 

approach the upstream side of the Project and survive unharmed as they pass the Project and 

continue downstream migrations.  Definitions for fish passage terms used in this document are 

provided in Section 14.  Where no numeric efficiency criteria were set, the Service’s goal is to 

minimize Project impacts to migratory fish populations, with a goal of 100 percent passage and 

the understanding that no project is likely to fully achieve that goal despite application of the best 

available technology.  Where the Service has information or modeling indicating that restoration 

may be achieved with less than 100 percent passage, the Service has been able to adopt numeric 

targets that will achieve restoration, and measures to reach those targets. 

 

12.2.1  Criteria for Upstream American Shad Passage Efficiency1 

The Licensee shall operate the Project to achieve the upstream passage efficiency criterion of 

passing 85 percent of all adult American shad that enter the Project tailwaters (“Target 
                                                           
1 FWS has agreed to meet with the Licensee in 2043 if the upstream hydroelectric projects are not meeting their 
target passage efficiencies consistently by then, to discuss the passage efficiency criterion for American shad at the 
Conowingo project based on then available data. The Service may consider adjusting the passage efficiency criterion 
at that time. 
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Efficiency”). The tailwaters of the project are defined as extending to the downstream tip of 

Rowland Island. 

 

The Licensee can receive additional credit toward achieving the upstream passage efficiency 

criterion for adult American shad by trapping at Conowingo and transporting American shad to 

upstream of York Haven Dam and thus avoiding upstream passage impediments at the 

intervening hydroelectric projects on the Susquehanna River (see Section 12.7.2.1).   

 

12.2.2  Criteria for Downstream American Shad Passage Efficiency 

The Licensee shall operate the Project to achieve the downstream survival efficiency criterion of 

at least 80 percent of the adult American shad moving downstream past the Project. 

 

The Licensee shall operate the Project to achieve the downstream survival efficiency criterion of 

at least 95 percent of the juvenile American shad moving downstream past the Project. 

 

12.2.3  Criteria for Upstream River Herring Passage Efficiency 

In accordance with sections 12.5 and 12.6, the Licensee shall operate the Project to minimize the 

impact of the Project on upstream migration for adult river herring that approach the Project 

tailwaters.  

 

Numerical criteria for upstream river herring passage efficiency may be developed in the future 

when additional information about Susquehanna River herring populations becomes available. 

Any needed change in fishway requirements resulting from such new targets is not provided for 

in this Prescription, and would be the subject of independent administrative processes. 

 

12.2.4  Criteria for Downstream River Herring Passage Efficiency 

The Licensee shall operate the Project to achieve the downstream survival efficiency criterion of 

at least 80 percent of the adult river herring moving downstream past the Project. 

 

The Licensee shall operate the Project to achieve the downstream survival efficiency criterion of 

at least 95 percent of the juvenile river herring moving downstream past the Project. 
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12.2.5  Criteria for Upstream American Eel Passage Efficiency 

The Licensee shall operate the Project to minimize the impact of the Project on upstream 

migration for juvenile American eel that approach the Project tailwaters.   

 

Numerical criteria for upstream American eel passage efficiency may be developed in the future 

when additional information about the Susquehanna River American eel population becomes 

available. Any needed change in fishway requirements resulting from such new targets is not 

provided for in this Prescription, and would be the subject of independent administrative 

processes. 

 

12.2.6  Criteria for Downstream American Eel Passage Efficiency 

The Licensee shall operate the Project to achieve the downstream survival efficiency criterion of 

at least 85 percent of the adult (i.e., silver) American eel moving downstream past the Project. 

 

12.3 Seasonal Implementation of Fish Passage 

The Licensee shall operate a fishway for upstream passage of anadromous fish daily during the 

American shad and river herring upstream Migration Period (Table 9).   The Licensee shall 

operate the fish lift(s) daily during the upstream Migration Period, and begin releasing attraction 

flows at least one hour prior to the start of daily lift operations.  The fish lift(s) will operate at the 

following times during the Migration Period:  (1) in March, from 7 a.m. to 7 p.m.; (2) in April, 

from 6:30 a.m. to 7.30 p.m.; and (3) in May and June from 6:00 a.m. to 8:00 p.m.   

 

The Licensee shall provide attraction flow and operate fish passage facilities for continuous 

upstream American eel passage (i.e. 24 hours per day) during the entire upstream Migration 

Period (Table 9).   

 

The Licensee shall ensure prior to the start of the Migration Periods that all mechanical elements 

of the fishway(s) are working properly.  The Licensee shall repair, maintain, and test fishway(s) 

as necessary in advance of the migration period, in accordance with the Fishway Operation and 

Maintenance Plan (FOMP) so as to begin operations when required.  The Licensee shall 
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maintain and operate fishways to maximize fish passage effectiveness throughout the upstream 

and downstream Migration Periods (Table 9). 

 

Table 9.  Upstream and downstream Migration Periods for species covered in this Modified 

Prescription for Fishways. 

Species Upstream Migration Period1 Downstream Migration Period1 

American shad Starting when river temperature 

reaches 50 o F, until river 

temperatures rise above 72 o F for 

four consecutive days, but ending no 

earlier than June 1, and no later than 

June 152 

July 1 through November 15 (juv.) 

May 1 through July 1, as long as 

river temperature is above 65 o F2 

(adult) 

 

 

Species Upstream Migration Period1 Downstream Migration Period1 

Alewife and 

blueback herring 

Starting when river temperature 

reaches 48 o F for three consecutive 

days and no earlier than March 1, 

until river temperatures rise above 

72 o F for four consecutive days, but 

ending no earlier than June 1, and no 

later than June 152,3,4 

 

June 15 through October 14 (juv.) 

April 15 through July 1 (adult) 

American eel May 1 through September 155 September 15–February 15, 

whenever river temperature is 

above 37  o F for 4 consecutive 

days2,6 

 
1 Subject to notice and comment, any of these migration periods may be changed during the term of the license by 
the Department, based on new information, and in consultation with the other fishery agencies and the Licensee. At 
any time during the new license term, Licensee may submit new information to the Department in support of a 
request to change the migration periods.  In the event the Department seeks to require downstream passage by means 
other than through the units, the downstream migration periods automatically will be reviewed jointly by the 
Department, other fishery agencies, and the Licensee. 
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2 Water temperatures shall be monitored once daily at 11 a.m. at Monitoring Station 643 (Shure’s Landing) or some 
other location agreed upon by the Licensee and the Service.   
 
3 This migration period is based on alewife migration timing from other tributaries to the Chesapeake Bay 
(Sutherland 2000, p. 9; Eyler et al. 2002, p. 59; Slacum et al. 2003, p. 13).  
 
4 The Service recognizes that, because of factors outside of the Licensee’s control, safety considerations may 
preclude the Licensee’s personnel from performing duties necessary to commence fish passage measures at 
Conowingo by the commencement date. When such conditions arise, the Licensee shall notify the Service and the 
Service and the Licensee shall consult regarding the anticipated schedule for commencing such measures. 
 

5 This initial operational period is based on preliminary data on American eel migration at Conowingo Dam 
(Minkkinen and Park 2014, Figure 4). 
 
6 This initial operational period is based on preliminary data on American eel migration timing from other tributaries 
to the Chesapeake Bay (Eyler 2014, pp. 44-46).  Results from the “Downstream American Eel Effectiveness 
Monitoring” (Section 12.7.5) shall be used to further refine this migration period.   
 

 
12.4  Fishway Operation and Maintenance Plan  

The Licensee shall develop and submit a Fishway Operation and Maintenance Plan (FOMP) to 

the Service, FERC, and resource agencies (states of Maryland and Pennsylvania, Susquehanna 

River Basin Commission, and National Marine Fisheries Service) for review and approval by the 

Service. The Licensee shall keep the FOMP updated on an annual basis, to reflect any changes in 

fishway operation and maintenance planned for the year. If the Service requests a modification 

of the FOMP, the Licensee shall respond to the requested modification within 30 days of the 

request by filing a written response with the Service and serving a copy of the response on FERC 

and the resource agencies.2  Any modifications to the FOMP by the Licensee shall require 

approval by the Service and, if necessary, FERC prior to implementation.  

 

The FOMP shall include: 

 Schedules for routine maintenance, pre-season testing, and the procedures for routine 

fishway operations, including seasonal and daily periods of operation, and associated 

dam and powerhouse operational measures needed for proper fishway operation; 

 Details of how the Project shall be operated during the migration season to provide for 

adequate fish passage conditions, including:  

o pre-season preparation and testing;  
                                                           
2 Requested modifications to the FOMP will not include changes to turbine operations.  Any modifications to 
turbine operations shall be implemented only pursuant to Section 12.5.4. 



8 
 

o sequence of turbine start-up and operation under various flow regimes to enhance 

fishway operation and effectiveness;  

o debris management at the fishway entrance, guidance channels, and the exit;  

o plant operations to provide near- and far-field attraction flows required for the 

fishway zone of passage in the tailrace;  

 Trap and transport logistics plan and design plans for west and east fish lift 

modifications needed for trap and transport, including provisions for planning trap and 

transport logistics so as to avoid, to the extent possible, trapping a population 

unrepresentative of the migrating population as a whole. 

 Trap and transport logistics plan for American eel;3 

 Standard operating procedures for monitoring and enumerating fish passage by species, 

including the American eel passage facilities; 

 Standard operating procedures for collecting biological samples from target species to 

assess restoration efforts; 

 Standard operating procedures for monitoring and reporting operations that affect fish 

passage;  

 Standard operating procedures in case of emergencies and Project outages to first, avoid, 

and second, minimize, potential negative impacts on fishway operations and the 

effectiveness of upstream and downstream passage for target species; and 

 Plans for post-season maintenance, protection, and winterizing the fish lifts and eel 

passage facilities.   

 

The Licensee shall provide written documentation to the Service, FERC, and resource agencies 

that all fishway operational personnel have reviewed and understand the FOMP and it shall be 

signed by the operations manager of the Project. Copies of the approved FOMP and any 

modifications shall be provided to the Service, FERC, and resource agencies on an annual basis. 

 

By December 31 of each year, the Licensee shall provide an annual report to the Service, FERC, 

and resource agencies detailing: the implementation of the FOMP, including any deviations from 

                                                           
3 The Licensee can incorporate by reference American eel plans and logistics developed pursuant to the Eel Passage 
Advisory Group. 
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the FOMP and a process to prevent those deviations in the future; any proposed modifications to 

the FOMP, or in the case of emergencies or project outages, the steps taken by the Licensee to 

minimize adverse effects on fisheries including any proposed modifications to those steps to 

further enhance their effectiveness in the future; and operational data for both fishways and the 

Project to allow the Parties to examine correlations between particular operational patterns and 

successful or unsuccessful fishway operation, and to confirm, once an operational regime with 

known effectiveness is settled upon, that the Project continues to operate under that regime.  The 

Service understands that details of operation constitute confidential business information, and 

agrees to protect them from disclosure as such to the extent it is able to do so by law. 

 

The annual report shall also include: 

 Description of routine maintenance as well as repairs made to the fishways or eel 

passage facilities during the previous fish passage season;   

 Average daily flows at the Marietta gauging station; 

 Daily water temperature and dissolved oxygen readings4 in the fish lift and tailwater 

areas;  

 Hourly individual turbine unit operations and discharge, hourly total discharge from the 

powerhouse, hourly discharge over the spillway, and hourly passage counts of all fish 

species at each hopper;  

 Daily counts of American eel collected at each facility;  

 Thirty-minute recordings of total flow discharging from behind the hopper, total flow 

discharging from the attraction water supply diffuser, water surface elevation 

immediately upstream from the entrance gates, water surface elevation at the tailwaters, 

elevation to the crest of the entrance weir gates, and any irregularities such as the 

identification of a visible boil in the zone over the floor diffusers;  

 Number of fish by species trapped and transported, including date, time, and location of 

release; 

                                                           
4 The Licensee shall provide dissolved oxygen readings, commencing each year when the Project’s NPDES permit 
requires annual data collection to begin, through the end of the upstream migration period. 
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 Weekly collection of a subsample of biological information from passing adult American 

shad and river herring consisting of sex ratio, spawning condition, length, weight, and 

age.  

In addition to the annual report, the data for daily flows, water quality, project operations, 

fishway operations and fish passage as described above shall be recorded in a database during 

the fish passage season and the Service shall be provided open access to that database.  Data 

shall be entered into the database no later than one week after collection. 

 

These data shall be used to assess impacts of river conditions and hydropower operations on 

successful fish passage through the lifts, with the goal of achieving a better diagnosis of potential 

fish passage issues at the Project.  The operational data will not provide the Service with an 

independent basis to require modifications and improvements beyond those that may be 

implemented through the process described below. 

 

By January 31 of each year, the Licensee shall meet with the Service and the Susquehanna River 

Anadromous Fish Restoration Cooperative (SRAFRC) to discuss the FOMP (and FEMP – See 

Section 12.7.1).  This meeting shall occur no later than January 31 of each year unless the 

Licensee and the resource agencies agree on a different date.  At this annual meeting the 

Licensee shall discuss with the Service and SRAFRC the fish passage results from the previous 

year, review regulatory requirements for fish lift and eel passage operations, and discuss any 

upcoming modification or testing the Licensee shall conduct during the upcoming season.  

  

12.5 Sequencing of Upstream Fish Passage Construction and Implementation 

Timely construction, operation, and maintenance of fishways is necessary to ensure their 

effectiveness and to achieve restoration goals.  Therefore, the Licensee shall (1) notify, and (2) 

obtain approval from the Service and FERC for any extension of time to comply with conditions 

the Department prescribes.   

 

12.5.1 Trap and Transport of American Shad and River Herring 

The Licensee has agreed to and will trap and transport American shad and river herring to areas 

upstream of York Haven Dam annually. The number of American shad and river herring trapped 
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and transported annually will be up to 80 percent of the number of each species captured in the 

fish lifts up to a maximum of 100,000 of each species annually.  Trap and transport operations 

shall continue until the Licensee can achieve a measured 85 percent upstream passage efficiency 

for American shad at the Project without reliance on the trap and truck credit provided for in 

Section 12.7.2.1. 

 

12.5.2 Initial Construction 

Unless otherwise stated, the Licensee shall implement the items defined in Section 12.6.1 “Initial 

Construction Items”  within 3 years following license issuance.  Construction shall be conducted 

in a way as to allow for trap and transport operations as well as volitional passage at the EFL to 

continue uninterrupted during this time period.  

 

12.5.3  Operation in the First Passage Season after License Issuance 

Within 1 year of license issuance, trap and transport operations from the EFL and WFL shall 

begin.  A total of 80 percent of the run, up to 100,000 American shad and 100,000 river herring 

per year shall be trapped and transported to the mainstem Susquehanna River upstream of York 

Haven.  

 

12.5.4  Efficiency Testing and Triggering of Subsequent Modifications 

In the 5th year after license issuance, the Licensee shall begin the “Initial Efficiency Test” of fish 

passage at the Project.  The Licensee shall conduct the Initial Efficiency Test as defined in 

Section 12.7.2 in order to evaluate passage performance relative to upstream efficiency criteria 

for American shad and river herring as described in Section 12.2. In the 5th year after license 

issuance, the Licensee shall also assess mortality of American shad during the trap and transport 

process.  

 

If at the end of the Initial Efficiency Test, the combined results of the three-year study (the 

combination of measured efficiency of the Initial Efficiency Test and the Trap and Transport 

Credit resulting in an Adjusted Efficiency) meet the Target Efficiency of 85 percent for upstream 

passage of American shad, the Licensee shall operate the Project using the FOMP implemented 

during the Initial Efficiency Test.  The Licensee shall then conduct a two-year “Periodic 
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Efficiency Test” as defined in Section 12.7.2 in every 5th year thereafter to ensure that the 

upstream-prescribed efficiency criterion continues to be met through the term of the license.5  

 

If at the end of the Initial Efficiency Test or after any Periodic Efficiency Test thereafter during 

the license term, or after any subsequent “Post-Modification Efficiency Test” as defined in 

Section 12.7.2, the study results indicate that the Licensee is not meeting the required Adjusted 

Efficiency, the Licensee shall conduct an evaluation of the radio telemetry data and any other 

data available to the Service and/or the Licensee to determine if the passage inadequacy is 

related to fishway attraction or fish lift capacity.  Concurrent with the submission of the final 

report from an efficiency study, the Licensee shall propose a course of action most likely to 

achieve the Target Efficiency. Both the Service and the Licensee have agreed on a tiered list of 

options and the types of either attraction or capacity problems which the tiers may address. If the 

reason for not achieving the Target Efficiency is insufficient fishway attraction, then the Licensee 

shall follow the actions in Section 12.6.2.  If the reason for not achieving the Target Efficiency is 

lack of fish lift capacity, then the Licensee shall follow the actions in Section 12.6.3.  In the 

event that both fishway attraction and fish lift capacity are limiting factors to achieving the 

Target Efficiency, the Licensee shall address items listed under both sections 12.6.2 and 12.6.3, 

but only to the extent both attraction and capacity measures are necessary to achieve the required 

Target Efficiency.  The list of measures in sections 12.6.2 and 12.6.3 is not exclusive and does 

not preclude either party from identifying and proposing other measures commensurate with the 

required level of improvement and corresponding tier. The Service shall react to the Licensee’s 

proposal for improving fish passage efficiency within 90 days of receipt. It may: 

A. Say nothing, in which case the Licensee shall proceed with its proposed course of action; 

B. Agree affirmatively with the Licensee’s proposed course of action, in which case the 

Licensee shall proceed; 

C. Propose a different option, not on the tiered list of options, which the Licensee shall 

proceed with if it agrees; 

D. Require, instead, that the Licensee implement an option or options from the appropriate 

(or lower numbered) tier to address each problem. The Service will choose that option(s) 

                                                           
5 At the Licensee’s election, and with Service concurrence, the Periodic Efficiency Test may be extended an 
additional 1 year. Only after the efficiency tests are completed will the Licensee be required to propose, as may be 
necessary, a course of action to achieve the Target Efficiency.   
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it deems most likely to achieve the Target Efficiency. The Service may select an option 

from a higher-numbered tier only if all options from an appropriate or lower-numbered 

tier have been implemented. If two or more options appear equally likely to achieve the 

efficiency criterion, the Service will present the Licensee with the choice, and the 

Licensee may proceed with whichever it prefers. The Service shall explain, in writing, its 

reasons for finding that its choice(s) is more likely than the Licensee’s to lead to the 

desired passage efficiency. The Licensee shall then proceed with the selected course of 

action. 

 
12.5.5 General construction requirements. 

All functional (i.e., 30 percent, 60 percent, and 90 percent) and final design plans, operation and 

maintenance plans, construction schedules, and hydraulic model studies for the new fishways or 

modifications to existing fishways described herein shall be developed in consultation with the 

Service and submitted to the Service and FERC for approval. The planning and design process 

for structures shall generally include CFD modeling prior to construction and post-construction 

shakedown and testing to confirm modeling. 
 
 

12.6  Fish Passage Facilities 
 
12.6.1  Initial Construction Items 

 

East Fish Lift Modifications – The Licensee shall modify the EFL facility to provide 900 cfs 

attraction flow to the EFL.  Modifications to the EFL facility will include replacing spillway 

gates A & B, replacing the crowder system, addressing structural vibration issues, replacing 

diffuser gates A and B, replacing the control system, and upgrading the electrical system to allow 

for a 15 minute lift cycle.  

 

Replace the current 3,300-gallon hopper with two 6,500-gallon hoppers at the EFL 

The Licensee shall remove the current hopper and install two 6,500-gallon hoppers within the 

existing superstructure of the EFL.  One hopper will replace the current 3,300-gallon hopper and 

the second hopper will be located immediately upstream from the current location of the existing 
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EFL hopper (see Figure 10).  Access to both hoppers will be provided by the current entrance 

gates (A, B, and C) and the hoppers will share the same holding pool.   

 

Trap and Transport Facilities at the EFL  

The Licensee shall reduce cycle time at each hopper at the EFL to be able to lift fish four times 

per hour and complete modifications to the EFL structure to allow for trapping and sorting fish at 

the EFL facility and transporting them to the western side of the dam to a truck for transport 

upstream.  Modifications to the EFL shall include two new sorting tanks; a loading tank; and a 

hy-rail truck and forklift, or functionally similar equipment, to facilitate movement of American 

shad from sorting tanks at the EFL to the west shore. These improvements shall be accomplished 

without losing a season of the passage provided by the EFL. 

 

Trap and Transport Facilities at the WFL  

WFL modifications shall be made to facilitate trap and transport including: decreasing lift cycle 

time by replacing the crowder linkage system and raising the elevation of the sorting tank(s), and 

providing a mechanism to allow for direct sluicing of fish into tanks mounted on the transport 

vehicle. These initial improvements shall be accomplished without losing a season of the passage 

provided by the EFL or trap and transport from the WFL.  

 

Provide a Zone of Passage (ZOP) to the Fish Passage Facilities  

The Licensee shall construct and maintain structures, to provide American shad and river herring 

a ZOP (i.e., route of passage) as described in this section.   

 

In advance of any ZOP development and/or construction, the Service and Licensee will review 

CFD modeling results from the tailrace. The Licensee shall run the model under a predetermined 

number of structures arrangements (e.g., different angles, different spacing between the weirs, 

different weir slopes).  In consultation with the Service, the Licensee shall choose to construct 

the configuration of structures that provides the most conducive hydraulic conditions for fish 

passage of river herring.  The area to be considered for potential ZOP improvements includes 

approximately 2,500 feet on the west bank and 3,500 feet on the east side of Rowland Island.   

Based on CFD modeling results that analyze discharge velocities and turbulence, the Licensee 
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shall provide stone weirs, and/or other suitable alternatives or measures that provide a contiguous 

zone of passage (ZOP) from the southern tip of Rowland Island to one or both of the lifts. The 

Licensee shall install up to ten stone weirs, with the option of considering other configurations 

for structures, so long as the total cost does not exceed the cost estimated for up to ten weirs.6 

Model results will guide the placement and formation of these structures to provide for the 

hydraulic conditions necessary for the weakest swimmers (river herring) to reach the 

lifts. Specifically, the ZOP must be designed to maintain instantaneous velocities below 3 feet 

per second, separated only by brief regions of higher velocity that river herring may traverse in 

seconds at burst speeds up to 6 feet per second, over the full range of operational flows for the 

EFL, and in all generation scenarios.  
 

After ZOP construction is completed, the Licensee shall assess the ZOP for upstream migrating 

river herring under the full range of the current fish passage design flows (i.e., up to 113,000 cfs 

of river flow).  

 

Eel Passage – Eastern Location – The Licensee shall, consistent with the Eel Passage Plan 

established by Muddy Run license, evaluate potential trapping locations for American eel on the 

east side of Conowingo Dam including Octoraro Creek starting in May of the first calendar year 

after license issuance or immediately if license issuance occurs during the upstream American 

eel migration period. The plan and schedule for implementation of temporary and permanent eel 

passage facilities and other design criteria shall follow requirements established by the Muddy 

Run license and be approved by the Service and FERC following consultation with the Licensee 

and the respective resource agencies.  The Licensee shall operate any temporary or permanent 

eel passage facility continuously (24 hours per day, 7 days per week) during the American eel 

Upstream Migration Period and shall submit proposed stocking locations for collected American 

eels to the Service and resource agencies for review and approval by the Service prior to 

beginning such measures. 

 

Eel Passage – Western Location  

                                                           
6 The estimated cost of ten weirs plus a contingency of 30% is no more than $2.3 million in 2016 
dollars. 
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The Licensee shall conduct a trap and transport operation for American eels at the west side of 

Conowingo Dam beginning immediately after license issuance.  The eel passage facility shall be 

designed to provide volitional passage for American eels no later than 2031, and will be sited 

taking into consideration the potential for a new West Fish Lift. 7  

 

Design criteria shall follow the components described in the Muddy Run license.  The Licensee 

shall conduct trap and transport of American eels until 2030, and will implement volitional 

American eel passage starting in the 2031 season.  The Licensee shall operate the eel passage 

facility continuously (24 hours per day, 7 days per week) during the American eel upstream 

Migration Period.  The Licensee shall submit proposed stocking locations for collected American 

eels to the Service and resource agencies for review and approval by the Service prior to 

beginning trap and transport of American eels.  

 

12.6.2  Improving Attraction Efficiency  

Included is a list of physical and operational modifications to the Project intended to address 

observed deficiencies in fishway attraction efficiency. The tiered process for improving 

attraction efficiency is based on passage efficiency during the most recent efficiency test.  The 

items included in the different tiers were developed to be commensurate with the degree of 

shortfall from the Target Efficiency.  If, based on the Adjusted Efficiency of the current test, all 

appropriate options from the corresponding tier, including any option proposed by the Licensee 

and approved by the Service, have been exhausted, the items from the next highest numbered tier 

may be required, regardless of the current project passage efficiency.  More than one item from a 

tier may be completed at one time depending on the degree of the Adjusted Efficiency shortfall.   

 

12.6.2.1 Improving Attraction Efficiency – Tier I (Adjusted Efficiency 70%-85%) 

In the year following any failure by the Licensee to reach the Target Efficiency due to inadequate 

fishway attraction, the Licensee shall implement one or more of the modifications to Project 
                                                           
7 Consistent with the Eel Passage Plan established by the Muddy Run license, construction of the volitional passage 
facility will eliminate the Licensee’s obligation to participate in the trap and transport program once the volitional 
upstream eel passage facility is operational.  However, if the upstream eel trap and transport and periodic evaluation 
program continues beyond 2030, the Licensee will continue to provide access to the Conowingo eel collection 
facilities for as long as the program continues.  The Licensee, however, shall bear no cost responsibility for the trap 
and transport and periodic evaluation program until 2046, at which time cost responsibility shall be shared among all 
participants in the program. 
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operations and facilities described in this section.  

 

Correct any Technical Operational Problems and/or Implement Internal Modifications 

The Licensee shall correct any technical operational problems that may have been detected 

during the fish passage season and/or implement internal modifications to the West and/or East 

fish lift (e.g., energy dissipation, hydraulic attraction).  

 

Implementation of preferential turbine operating schemes 

The Licensee shall develop a turbine operation scheme that can range from simply first on/last 

off to modification of specific Francis and Kaplan unit operation to ensure that fish are able to 

successfully locate and access the fish lift entrances. 

 
12.6.2.2 Improving Attraction Efficiency – Tier II (Adjusted Efficiency 55%-69%) 
 
Within 2 years following any failure to meet the Target Efficiency due to inadequate attraction to 

the fishway, the Licensee may implement either one of the modifications to the Project facilities 

described in this section to reach upstream passage efficiency.8 
 
Relocate EFL Entrances A & B  

If the CFD modeling results indicate modifications to Entrances A & B will improve guidance to 

and accessibility of the lift entrances, then the Licensee shall extend the entrance channel at 

entrance A with two 45-degree turns in the fish passage facility channel, so as to discharge into 

the area behind the catwalk piers and upstream from the Kaplan turbine discharge/boil.  The 

attraction flow should be effective along the catwalk and through the space between the piers 

(Figure 10, USFWS 2013h). The Licensee shall also modify the existing entrance B so that the 

centerline of the discharge plume will be at a 45-degree angle to the river flow. 

 

Construct a new Entrance D with a separate crowder and holding pool 

                                                           
8 The Service may require relocation of Entrances A&B and, if the Adjusted Efficiency continues to be between 
55%-69%,  Entrance D at a later point, but then, per Tier III (and consistent with the “not before” dates), may only 
require the AWS, not the WFL.  Alternatively, the Service may require the relocation of Entrance A&B, and in 
subsequent cycles proceed to choose the WFL (again, consistent with the “not before” dates) if (a) the Adjusted 
Efficiency is below 55% and Entrance D has not been constructed or (b) the Adjusted Efficiency is between 55%-
69% and the Service determines that Entrance D is not likely to achieve the efficiency criterion.   
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The Licensee shall build a new additional entrance, Entrance D, with a separate crowder and 

holding pool (Figure 10). The hopper will be accessed from the new entrance and through a 

proposed collection gallery that will span the full length of the Kaplan turbine section of the 

powerhouse.  Entrance D and the collection gallery are intended to provide access to the EFL 

from the Francis turbine section of the powerhouse.  The new collection gallery will be located 

against and along the powerhouse wall. This improvement will not be required by the Service to 

be operational before year 15 of the license. 

12.6.2.3 Improving Attraction Efficiency -Tier III (Adjusted Efficiency less than 55%) 

Following any failure by the Licensee to reach upstream passage efficiency due to inadequate 

fishway attraction, the Licensee may implement one or more of the modifications to Project 

operations and facilities described in this section.  

Construct an Auxiliary Water Supply at the EFL   

The Licensee shall construct a new AWS stilling basin and system so the energy from up to 

4,300 cfs can be dissipated and incorporated into effective attraction flows emanating from the 

multiple fish lift entrances. This improvement will not be required by the Service to be 

operational before year 25 of the license.  

WFL Construction   

Licensee shall construct a new WFL (as described below, in parts 1-5) in the west corner of the 

powerhouse tailrace.  The Licensee shall operate the new WFL as a tailwater to headpond fish 

lift with a collection facility for fish sampling that, at the Licensee’s option, could be used as a 

fish trap and transport facility. This improvement will not be required by the Service for reasons 

of attraction efficiency to be operational before year 25 of the license, and only if neither 

Entrance D nor the EFL AWS stilling basin and system have been constructed. If the Service 

requires construction of the WFL for reasons of attraction efficiency, it has agreed not to 

subsequently require the EFL AWS stilling basin and system under this Prescription. 

WFL Construction – Part 1  

The Licensee shall construct a facility that provides the capability of enumerating fish passage by 
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species, allows for the collection of and holding of fish for biological sampling, and that can also 

be used for trapping and transporting American shad and available river herring per year, with 

the potential for captured fish to be transported upstream of the York Haven Dam.  

WFL Construction – Part 2  

The Licensee shall install two 6,500-gallon hoppers, with separate crowders, in the new WFL, 

capable of operating simultaneously.  

WFL Construction – Part 3  

The Licensee shall construct the WFL to have the ability to provide up to 5 percent of hydraulic 

capacity of the Project (or up to 4,300 cfs) for attraction flow to the fishway entrance(s).  During 

the design phase and during preconstruction, the Licensee shall conduct computational fluid 

dynamics (CFD) modeling and other supporting analysis to develop appropriate fish lift entrance 

attraction flows, velocities, and hydraulic conditions. The Licensee shall operate the WFL to 

provide attraction flow of at least 2,600 cfs (3 percent of hydraulic capacity of the Project) 

during the Upstream Migration Period for American shad and river herring.  With the goal of 

improving fish passage efficiency at the WFL following initial start-up of the new WFL, the 

Service may require the lift operator to modify operation of the fish lift, the allocation of flows 

through its Auxiliary Water System (AWS), and/or the total amount of flow being supplied to the 

WFL (up to a maximum of 4,300 cfs or 5 percent of the Project hydraulic capacity).   

WFL Construction – Part 4  

The Licensee shall design and construct an AWS that meets Service criteria for energy 

dissipation of the attraction flow while maintaining water quality standards.  

WFL Construction – Part 5  

The Licensee shall conduct an assessment of the ZOP downstream of the WFL to ensure that it 

continues to be passable over the range of flows in which the WFL is operational.   

12.6.3  Improving Fish Lift Capacity  

Included is a list of physical and operational modifications to the Project intended to address 
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possible deficiencies in fish lift capacity.  The tiered process for improving capacity is based on 

passage efficiency during the most recent efficiency test.  The items included in the different 

tiers were developed to be commensurate with the degree of missing the required 85 percent 

passage efficiency criterion.  If, based on the Adjusted Efficiency of the current test, all options 

from the corresponding tier have been exhausted; the items from the next highest numbered tier 

may be required, regardless of the current project passage efficiency.  Implementation of 

modifications in the capacity tiers is independent of the implementation of similar items used to 

improve attraction efficiency in section 12.6.2.  Both attraction and capacity improvements can 

be required simultaneously if deemed appropriate from the most recent study results, but only to 

the extent both improvements are needed to meet the Target Efficiency.  

12.6.3.1 Improving Fish Lift Capacity - Tier I (Adjusted Efficiency 70% – 85%) 

Within 2 years following any failure by the Licensee to reach upstream passage efficiency due to 

inadequate fishway capacity, the Licensee shall implement the modification to Project facilities 

described in this section.  

Construct a new Entrance D with a separate crowder and holding pool 

The Licensee shall build a new additional entrance, Entrance D, with a separate crowder and 

holding pool (Figure 10).  The new hopper will be accessed from the new entrance and through a 

proposed collection gallery that will span the full length of the Kaplan turbine section of the 

powerhouse.  Entrance D and the collection gallery are intended to provide access to the EFL 

from the Francis turbine section of the powerhouse.  The new collection gallery will be located 

against and along the powerhouse wall. This improvement will not be required by the Service 

under this Prescription to be operational before year 15 of the license. 

12.6.3.2 Improving Fish Lift Capacity - Tier II (Adjusted Efficiency less than 70%) 

Within 3 years following any failure by the Licensee to reach upstream passage efficiency due to 

inadequate fishway capacity, the Licensee shall implement the modifications to Project facilities 

described in this section.  

WFL Construction 
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The Licensee shall construct a new WFL (as described in section 12.6.2.3) in the west corner of 

the powerhouse tailrace.  The Licensee will operate the new WFL as a tailwater to headpond fish 

lift with a collection facility for fish sampling that, at the Licensee’s option, could be used as a 

fish trap and transport facility.  This improvement will not be required by the Service under this 

Prescription to be operational for reasons of capacity before year 25 of the license.  

12.7 Fish Passage Effectiveness Monitoring 

Efficiency testing of both upstream and downstream fish passage, and determining mortality 

rates of American shad when using trap and transport are critical to evaluating the success of fish 

passage structures and operations, diagnosing problems, and determining both when 

modifications are needed and what modifications are likely to be effective.  These measures are 

essential to ensuring the effectiveness of fishways over the term of the license, particularly in 

cases where the increasing size of fish populations as a result of improved upstream passage may 

also lower upstream fish passage efficiencies due to migrating fish crowding and exceeding daily 

or annual lift capacity, thus keeping some fish from successfully passing the project and limiting 

net effectiveness.   

12.7.1  Fishway Effectiveness Monitoring Plan 

The Licensee shall develop a Fishway Effectiveness Monitoring Plan (FEMP) in consultation 

and with the approval of the Service, and will submit the FEMP to the FERC for approval within 

6 months of license issuance.  The FEMP will contain the plans for the studies described in 

Sections 12.7.2 through 12.7.5.  If the Service requests a modification of the FEMP, the Licensee 

shall file a written response with the Service within 30 days and send a copy of the response to 

FERC and resource agencies.  Any modifications to the FEMP by the Licensee will require 

approval by the Service and, if necessary, FERC prior to implementation. 

The Licensee shall submit yearly interim study reports to the Service and FERC following the 

conclusion of each study year.  The interim and final reports for upstream passage studies will be 

submitted to the Service by December 31st of each study year.  The interim and final reports for

downstream passage studies will be submitted to the Service by August 1 following each study 

year. The final study report will include results for each life stage and type of study conducted 
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with a determination of the Licensee’s success or failure in achieving the passage efficiency 

criteria established in Section 12.2.  In conjunction with submitting the final study report(s), the 

Licensee shall also provide electronic copies of all data collected from studies to the Service.   

The Licensee shall meet with the Service and the Susquehanna River Anadromous Fish 

Restoration Cooperative (SRAFRC) to discuss the FEMP and FOMP.  This meeting will occur 

no later than January 31 each year unless the Licensee and the Service agree on a different date.  

At this annual meeting the Licensee shall discuss with the Service and SRAFRC the fish passage 

results from the previous year, review regulatory requirements for fish lift and eel passage 

operations, and discuss any upcoming modification or testing the Licensee proposes for the 

upcoming fish passage season.   

12.7.2  Initial Efficiency Test, Post-Modification Efficiency Tests, and Periodic Efficiency 

Tests for Upstream Passage of American Shad and River Herring 

The Initial Efficiency Test and any Post-Modification Efficiency Tests will consist of a three-year 

fish tagging and monitoring study of American shad and river herring using radio telemetry, or 

other best tracking technology.  The Periodic Efficiency Tests will consist of a two-year 

American shad tagging study using the same techniques unless the Licensee elects, with Service 

concurrence, to conduct an additional one year of study.  The Initial Efficiency Test will begin in 

the 5th passage season after license issuance.  The Post-Modification Efficiency Test will begin in

the first fish passage season immediately following any required modification implemented from 

the tiers.  The Periodic Efficiency Test will be conducted on every 5th year after a previous study

determines that the Adjusted Efficiency of the project is achieving 85 percent passage efficiency 

for American shad.  Early Periodic Efficiency Tests may be delayed by up to two years to 

coincide with the schedule for tests at Muddy Run agreed upon in the 2015 Settlement 

Agreement between the Service and the Licensee. 

These studies will use sufficient numbers of test fish to account for drop-back and other fish loss.  

These fish will be collected from a downstream location, and be representative of the migrating 

population as a whole.  Specific details of the telemetry studies such as sample sizes, collection 

of and release location of tagged American shad and river herring, arrangement of telemetry 
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receivers, and appropriate statistical analyses shall be developed by the Licensee in conjunction 

with the Service and other resource agencies.  The Licensee shall submit final study plans to the 

Service and FERC for review and approval prior to initiating any study. 

12.7.2.1 Trap and Transport Credit for American Shad 

The Licensee will receive additional credit toward the upstream passage efficiency criterion for 

adult American shad that are trapped and transported upstream of York Haven Dam. The Service 

will recognize the benefits to the species by giving credit towards the calculation of whether the 

efficiency criterion for upstream shad passage is met, due to the value to restoration of avoiding 

the passage of impediments at the upstream hydroelectric projects.   

Details of the credit toward the efficiency criterion are provided in Appendix B.  Part of the 

calculation of the credit toward efficiency criterion requires an estimate of the mortality 

associated with trap and transport operations.  In the 4th year after license issuance, the Licensee 

shall work with the Service and other resource agencies to develop a one-year study to estimate 

the mortality of fish which are trapped and transported to areas upstream of York Haven Dam.  

Such a study will include assessment of immediate mortality (mortality occurring during 

transport) as well as delayed mortality (mortality occurring during some time period after 

release).  The results of the study will be used to modify, as necessary, the mortality input 

utilized in the trap and truck credit.  The Service’s proposed methodology for this study is 

included in Appendix C; however the Licensee and the Service have not agreed upon a final 

methodology and final study design is expected to take place post-licensing. 

12.7.3 Upstream American Eel Effectiveness Testing 

Unless the Service and the Licensee agree that no effective technology is available to enable 

such testing, the Licensee shall conduct an upstream efficiency study on juvenile American eel at 

the WFL facility in the year immediately following license issuance. The study will determine 

the American eel upstream passage efficiency of the eelway throughout the upstream migration 

season.  The study will consist of two components, including determining attraction efficiency to 

the facility and passage efficiency of the facility once an eel enters the structure.  Efficiency 

studies will be repeated following any modifications to the operation or physical structure to 
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evaluate the relative success of the modifications.  The Licensee shall provide an annual report 

on the efficiency study to the Service by December 31 of the study year.  

12.7.4  Downstream Adult and Juvenile American Shad and River Herring Effectiveness 

Testing 

The Licensee shall conduct downstream passage effectiveness studies of American shad and 

river herring in 2027 in coordination with the Service.  As part of the Conowingo FEMP for 

downstream passage, the Licensee will evaluate both juvenile and adult life stages using a study 

protocol developed cooperatively with the Service to include a Conowingo Pond route of 

passage study.  A route of passage study will be conducted to determine the routes chosen by 

downstream migrating fish through the Project under various generation conditions to determine 

if there are preferred routes of passage at the dam.  The route of passage study will be conducted 

for 2 years to account for inter-annual variation in flow conditions.  The Licensee will have the 

option to extend the route of passage study for an additional year.  

In addition to the route of passage study, a one year separate and discrete passage study for both 

adult and juvenile American shad and river herring shall be conducted to estimate survival 

through the Kaplan and Francis turbines under best gate efficiency.  This study will commence in 

2027.  The effects of barotrauma during turbine passage will be included as part of the turbine 

survival studies for all life stages when possible.  Results of the studies will be used to determine 

through-Project survival (i.e. via spill, Francis turbines, Kaplan turbines, etc.), and immediate 

and latent mortality for each route to achieve the passage criteria. 

In the event the Licensee is unable to achieve the efficiency criteria for survival based on the 

results of the downstream studies, the Department may exercise its reservation of authority to 

address the issue. 

12.7.5  Downstream American Eel Effectiveness Monitoring 

The Licensee shall conduct or participate in two separate studies on downstream migrating 

American eel in the Susquehanna River.  The studies can be done concurrently or separately, and 

will be conducted in conjunction with the American eel downstream studies undertaken by the 
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Licensee of the Muddy Run Hydroelectric Project.  The Licensee shall initiate studies when the 

Service determines that sufficient numbers of downstream migrants can be collected in the upper 

watershed to conduct a valid study.   

 

First, the Licensee shall participate in a basin-wide study coordinated by the Service to determine 

timing of downstream migration of American eels in the Susquehanna River (see USFWS 

2014d).  To complete this study, the Licensee shall contribute $75,000 to the Service to collect 

and tag fish for use in the basin-wide study.  Radio telemetry monitoring will be conducted by 

the Licensee year-round for 3 consecutive years.9   

 

In addition to the basin-wide migration timing study, the Licensee will conduct a study at 

Conowingo Dam to determine migratory delay, route of downstream passage (i.e. via spill, 

Francis turbines, Kaplan turbines, etc.), and immediate and latent mortality for each route.  If a 

sufficient number of tagged fish encounter the Project, a route of passage study can be done 

concurrently with the basin-wide downstream migration study using the same tagged eels 

assuming appropriate tag technology is available to assess latent mortality of those fish during 

the study. 

 

In the event the Licensee is unable to achieve the efficiency criterion for survival based on the 

results of the downstream studies, the Department may exercise its reservation of authority to 

address the issue. 

 

12.8  Fishway Inspections  

The Licensee shall provide Service personnel and other Service-designated representatives, 

timely access to the fish passage facilities at the Project and to pertinent Project operational 

records for the purpose of inspecting the fishways to determine compliance with the Fishway 

Prescription. 

 

                                                           
9 Mobile tracking and data analysis for this study will be the responsibility of the Service.  Annually, the Service 
will share with the Licensee all data collected as part of the basin-wide study. 



26 
 

13. Pre-License Actions Agreed to by the Licensee 
13.1. Items to be completed in 2016 - 2017 

The License Applicant has agreed to develop and finalize a detailed logistics plan and operating 

protocol for trap and transport of American shad and river herring from both the EFL and WFL. 

The Logistics plan will address near-term operations, as well as logistics necessary to support the 

collection and transport of up to 80 percent of the American shad and river herring passing the 

project with a maximum transport of 100,000 American shad and 100,000 river herring annually.  

This plan will be completed by December 31, 2017. 

 

The License Applicant has agreed to develop detailed computational fluid dynamics (CFD) 

models of the zones of passage, in consultation with the Service, to the EFL and WFL to assess 

the ability of fish to reach them. 

 

The License Applicant has agreed to develop its initial FOMP (as described in Section 12.4) and 

submit to the Service by September 30, 2017. 

 

13.2. Items to be completed in 2017 - 2018 

The License Applicant has agreed to finalize design plans for initial fishway improvement and 

improvements to facilitate the trap and transport program.   

 

14.  Definition of Technical Terms 

Adjusted Efficiency– The calculated fish passage efficiency that accounts for the biological 
benefit of fish trapped and transported from the project to areas upstream of other mainstem 
dams. This calculated efficiency gives credit towards efficiency targets for the number of fish 
that are trapped and transported.  
 
Alosines – collective term for American shad, blueback herring and alewife 
 
Anadromous – migratory fish that spawn in freshwater rivers but spend most of their life in the 
ocean 
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Attraction Efficiency – The proportion of the migrating population that successfully passes a 
designated downstream point at the Project (i.e. the downstream end of Rowland Island), and 
successfully enters the fish lift 
  
Barotrauma – trauma due to changes in barometric pressure such as the expansion and rupture of 
a fish’s swim bladder 
  
Biomass – pounds of fish 
  
Catadromous – migratory fish that spawn in the ocean but spend most of their life in freshwater 
 
Diadromous – includes both anadromous and catadromous migratory fish 

Downstream Fish Passage Efficiency – the percentage of the fish that approach the upstream side 
of the Project and survive unharmed as they pass the Project and continue downstream 
migrations 

Effective Passage – the combination of fish passage facilities and project operations that provide 
conditions where fish can approach and move past a barrier with little or no impact to their 
migration.  Effectiveness may include both qualitative and quantitative components; however, a 
different term, efficiency, is typically reserved for quantitative evaluations of effectiveness. 
  
Entrainment – fish passage via a particular structure, usually referring to directing fish passage 
through turbines or into downstream fish passage facilities 
  
Fecund – more fertile, having more eggs 
  
Fish Ladder – an engineered ramp-like structure, typically constructed of concrete and/or metal, 
used to provide upstream fish passage 
  
Fish Lift – an elevator-like structure with a hopper used to convey fish from the tailwaters to the 
headpond of high dams 
  
Fish Passage Facility – the physical structure of the fishway used to convey fish upstream; with 
the term being synonymous with “fish lift” at this Project 
  
Fishway – shall have the definition provided in P.L. 102-486, § 1701(b) (1992) 
 
Headpond – the body of water located on the upstream side of the dam 
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Hopper – the structural part of the fish lift used to hold fish as they are transported from the 
tailwaters to the head pond 
  
Impingement – to trap fish against a structure, usually referring to intake screens 
  
Nature-Like Fishway – a ramp-like structure, typically constructed of natural materials (rocks, 
logs), used to provide upstream fish passage 
  
Panmictic – of one spawning population with no genetic differentiation between geographic 
areas 
  
Peaking – a hydro-electric facility that rarely spills water has the ability to store water and 
release on demand for power generation, typically having the ability to significantly impact 
flows downstream of the project 
  
Repeat Spawning – ability to spawn over multiple years 
  
Run-of-River – a hydro-electric facility that has limited (if any) ability to store water, with water 
typically flowing over the crest of the dam at all times 
  
Safe Passage – the movement of fish through the zone of passage that does not result in any 
unacceptable stress, incremental injury, or death of the fish.  
 
Self-Sustaining - Ability to maintain migratory fish populations at the level of their restoration 
goal without supplementation from trap and transport or hatchery products. 

Tailrace – the area downstream of the dam that is in the hydraulic influence of Project operations 

Tailwaters – the area downstream of Conowingo Dam located between the dam and the 
downstream end of Rowland Island 

Timely Passage – the successful movement through the zone of passage that proceeds without a 
delay that would impact the natural behavior patterns or life history requirements of a fish 
  
Trap and Transport – fish that are collected at a downstream project and loaded in a tank truck 
and transported and released into some location upstream of that project 
  
Upstream Fish Passage Efficiency – the percentage of the fish present in the Project tailwaters 
that successfully move through the fish lift and continue upstream migrations; e.g. the proportion 
of fish that start at point B (downstream end of Rowland Island in the case of Conowingo Dam) 
and passes point E in Figure 5 
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Volitional Passage – a fish passage facility that allows fish to swim unimpeded from the 
tailwaters to the headpond; fish lifts are not considered volitional passage because the fish rely 
on the operation of the lifts in order to pass upstream into the headpond 
  
Zone of Passage (ZOP) – The contiguous area of sufficient lateral, longitudinal, and vertical 
extent in which adequate hydraulic and environmental conditions are maintained to provide a 
route of passage through a stream reach influenced by a dam (or stream barrier); e.g. the area 
between point A and point E in Figure 5. 
  
 
 



Appendix A.  Calculation of Fishway Capacity for a 6,500-Gallon Hopper 

Biological Parameters
m= 0.052 (season/day) Season-to-Day run compression coefficient; 

empirically determined designed parameter

=0.15 (day/hr) Hour-to-Day run compression coefficient; 
empirically determined
design parameter

T=15 min Lift cycle time (recommended)
Hopper Size

VolH=868.9ft3 Estimate of proposed hopper volume (6,500 
gallons)

VfH=0.1 (ft3/lbf) Volume required per fish-pound; USFWS 
criterion; for lift times
greater than 15 minutes, a 30 percent increase 
in VfH is recommended

Allowable peak biological loadings
Flbh= (VolH/vfH*T) Flbh= 34,756 lbf/hr Allowable loading of fish in pounds

per peak hour

Flbd=Flbh/ Flbd= 231,706 lbf/day Allowable loading of fish in pounds 
during the peak day

Flbs = Flbd/ m Flbs= 4,455,897 
lbf/season

Allowable loading of fish in pounds 
during an entire season



Appendix B.  Calculating Trap and Transport Credit

Credit Towards an Overall Efficiency Criterion (85 percent of the fish entering the Conowingo 

Tailrace) 

For a given number of shad trapped and transported we can estimate the number that would need 

to pass Conowingo Dam via the fish lift to result in the same number of spawners upstream of 

York Haven Dam.  This number is termed “lift equivalents” and is calculated as:

[1] 

Where refers to the number trapped and transported each year during a single or multi-year 

study to measure passage efficiency, and is the mortality associated with trapping and 

transporting shad.  Harris and Hightower (2011) estimated mortality of trapped and transported 

shad in the Roanoke River to be 15 percent.  However, SRAFRC (1997) gave estimates of 

mortality for holding shad prior to trap and transport, mortality during the transport, and delayed 

mortality following release.  When all these factors are considered, the overall mortality

associated with trap and transport operations w 6 percent, which was used this model.  The 

denominator (D) in equation [1] will be calculated using the maximum efficiency of each of the 

two upstream dams with the highest passage efficiency over the three year study and the average 

of these efficiencies.  For example, if the highest efficiencies of Holtwood, Safe Harbor, and 

York Haven Dams over the three year study were 0.60, 0.78, and 0.50, respectively, then the 

denominator would be calculated as .  It was assumed 

that other than the mortality associated with trap and transport operations, no other negative 

impacts on their fitness occurred compared to shad that would migrate via multiple fish passage 

facilities to areas upstream of York Haven Dam. 

The can be added to the observed number that were lifted past Conowingo Dam during the 

study period to arrive at an adjusted total number that are passed via the fish lift ( ).

[2] 



where is the observed number lifted in each year. 

During a radio telemetry study at Conowingo Dam, an estimate of passage efficiency will be

made and given the total number of shad actually passed (lifted and released into Conowingo 

Pond + trap  and transported upstream), an estimate of the total number of shad downstream 

of Conowingo Dam during all years of the study can be made.

[3] 

where is the total number passed each year and is the estimated passage efficiency during 

the study.  Equation [3] also assumes that no mortality is suffered while attempting to pass 

Conowingo Dam. 

The variance of can be estimated by the delta method using the estimated variance of .

[4] 

The adjusted passage efficiency is then the adjusted number that are lifted during the study 

divided by the total number of shad downstream of Conowingo Dam during all years of the 

study. 

[5] 

he associated variance from the delta method is:

[6] 

The 95 percent confidence interval for can be approximated as: 

[7] 



If the upper 95% confidence limit is greater than or equal to the efficiency criterion, then the 

criterion is considered to be met.



Appendix C.  Trap and Transport Mortality Study 

To assess the mortality associated with trap and transport (T&T) of American shad collected at 

Conowingo Dam and transported to areas upstream of York Haven Dam, a study design similar 

to that of Millard et al. (2005) will be employed.  This study will have both a treatment (T&Ted 

shad) and a control group (shad not T&Ted).  The purpose of having both a treatment and a 

control group is to evaluate both the immediate and delayed mortality associated with T&T 

operations while controlling for mortality associated with handling stress while carrying out the 

study. 

Control groups will consist of shad that are caught in the lifts at Conowingo Dam, sorted from 

non-target species, and rather than being loaded into a truck and transported upstream, they will 

be released to a large holding tank located at Conowingo Dam (size to be determined) and 

monitored for 72 hours post-release. 

Treatment groups will consist of shad that are caught in the lifts at Conowingo Dam, sorted from 

non-target species, loaded into a truck, and driven around in the truck for a length of time 

equivalent to the trip duration to areas upstream of York Haven Dam.  After simulating transport, 

the shad will be placed into a holding tank located at Conowingo Dam and monitored for 72 

hours post-release. 

Experimental tanks for both treatment and control groups will be located at Conowingo Dam in 

order to eliminate any confounding effects of differences in water temperature/chemistry 

between treatment and control groups and to isolate the effects of transport.  Experimental tanks 

will be set up with flow through conditions using water pumped from the tailrace of Conowingo 

Dam. 

Each week throughout the fish passage season, a truck load’s worth of fish (exact number yet to 

be determined) will be used in both treatment and control groups.  Thus, the experiment will be 

temporally replicated for 4 – 8 weeks depending on the duration of the spawning run in a given 

year.  This will allow assessment of mortality over the range of water temperatures experienced 

by shad throughout the season. 



During the 72 hour monitoring period, dead shad will be removed from the tank as soon as they 

are noticed.  Mortality will be quantified as the number of dead shad divided by the number of 

shad that entered either the treatment or control group.  Mortality in the treatment group will 

include all shad that died during the entire process from loading them into the truck to those 

found dead at the end of the 72 hour monitoring period. 

Statistical Analysis

It will be assumed that total mortality of the treatment group consists of two components: 1) 

mortality associated with transport and release of the shad; and 2) mortality associated with 

experimental handling of the shad.  Thus, total mortality of the treatment group  = T&T mortality 

+ handling mortality.  The control group would only experience mortality associated with 

experimental handling.  The instantaneous handling mortality rate (mh) will be estimated from 

the control group as 

where Sc is the survival of the control group over all replicates throughout the season.  The 

instantaneous total mortality in the treatment group will be estimated as 

where St is the survival of the treatment group over all replicates throughout the season.  The 

conditional mortality associated with trap and transport (conditioned on handling mortality) is 

where A is the fraction of fish that die from all causes (1-St).  This equation is based on the 

traditional fisheries expression where u = the expectation of death from fishing, A =

total mortality rate from all causes, F = the instantaneous fishing mortality rate, and Z = the total 

instantaneous mortality rate.  Estimation of the conditional mortality associated with trap and 
transport  according the above equation is preferred because it account  for the probability 

that the two sources of mortality, trap and transport stress and handling stress, occur 

simultaneously over the monitoring period (Millard et al. 2005). 
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April 21, 2017 

VIA ELECTRONIC FILING 
 
Kimberly Bose 
Secretary 
Federal Energy Regulatory Commission 
Ofice of the Secretary 
888 First Street, NE 
Washington, D.C. 20426 

Re: Conowingo Hydroelectric Project, FERC No. 405 
 Supplemental Information Regarding Exelon Generation Company, LLC’s 

Application for a New License  

Dear Secretary Bose: 

On August 30, 2012, Exelon Generation Company, LLC (“Exelon”), licensee for 
the Conowingo Hydroelectric Project (“Conowingo”) (FERC No. 405), filed with the Federal 
Energy Regulatory Commission (“FERC” or “Commission”) an application for a new license for 
Conowingo (“Final License Application” or “FLA”).1  After consultation with FERC’s Division 
of Hydropower Administration and Compliance, Exelon submits this letter to supplement the 
pending Conowingo license application to specifically incorporate certain eel passage 
requirements associated with the eel facility at Conowingo Dam.    

The water quality certification for the Muddy Run Pumped Storage Project 
(“Muddy Run”) (FERC No. P-2355) requires, in part, that Exelon design, install and operate an 
eel trapping and holding facility along the western shore of the Conowingo Dam near the 
location of the current United States Fish and Wildlife Service (“USFWS”) trapping location and 
facility.  These obligations are described in greater detail in Appendix 1 §§  III and IV of the 
water quality certification for Muddy Run.2   

After consultation with FERC’s Division of Hydropower Administration and 
Compliance and the Maryland Department of the Environment (“MDE”), Exelon is explicitly 
incorporating the requirements and design criteria for the eel facility at Conowingo contained in 
the Muddy Run water quality certification into the Final License Application for Conowingo.  
Exelon has provided the language to be incorporated into the new Conowingo license as 
Attachment A.3  It is our understanding that MDE will review the eel passage facility 

                                                 
1 Exelon Generation Company, LLC’s Final License Application for the Conowingo Hydroelectric Project and 
Request for Waiver of the Requirement to Include a Biological Assessment, Docket No. P-405 (filed Aug. 30, 
2012). 
2 The water quality certification is provided as Appendix A to the Muddy Run license.  Exelon Generation 
Company, LLC, 153 FERC ¶ 62,232, at Appendix A (2015). 
3 The language provided as Attachment A is excerpted from the Muddy Run water quality certification, but 
incorporates certain modifications to the design criteria contained in the water quality certification.  Specifically, 
neither the holding tank at the western location nor the transport vehicle(s) will have an automatically engaging 
back-up pump.  In addition, eels will not be released within one hour after sunset into at least three feet of water.  
Instead, they will be released as soon as possible based on the timing of transport, but not after sunset, and into the 



  
 
 
 
requirements as part of its review of the application for a water quality certification for 
Conowingo. 

 Please do not hesitate to contact the undersigned if you have any questions or 
require additional information regarding this matter. 

 
Sincerely, 

____________________________ 
Colleen E. Hicks   
Manager Regulatory and Licensing, Hydro 
Exelon Power  
300 Exelon Way  
Kennett Square, PA 19348 
Tel: (610) 765-6791  
Email: colleen.hicks@exeloncorp.com 

Counsel for Exelon Generation Company, LLC  

CC: T.J. Lovullo (FERC-DHAC) 
 Alicia Burtner (FERC-DHAC) 
 Jennifer Hill (FERC-DHAC) 
 John Smith (FERC-DHL) 
 Emily Carter (FERC-OEP) 
 John Katz (FERC-OGC) 
 Vince Yearick (FERC-DHL) 
 
 Scott Williamson (PADEP) 
 Curt Sullivan (PADEP) 
 Andrew Tittler (DOI) 
 Lee Currey (MDE) 
 Denise Keehner (MDE) 
 Andrea Baker (MDE) 
 Jonathan May (MDE) 
 
 Todd Cutler (Exelon) 

Al Ryan (Exelon) 
 Chris Wilson (Exelon) 
 Andrea Danucalov (Exelon) 
 Jay Ryan (Baker Botts) 
 Tom Sullivan (Gomez and Sullivan)  

                                                                                                                                                             
deepest water available.  These modifications were developed in consultation with and approved by the 
Pennsylvania Department of Environmental Protection and the Eel Passage Advisory Group.     



  
 
 
 

ATTACHMENT A 
 

Subject to required regulatory approvals, Exelon will design, install and operate an eel 
trapping facility and eel holding facility along the western shore of the Conowingo Dam near the 
location of the current United States Fish and Wildlife Service (“USFWS”) trapping location and 
facility, unless an alternate location is approved by the Pennsylvania Department of 
Environmental Protection (“PADEP”) and the Maryland Department of Natural Resources 
(“MDNR”) in writing.    The facilities will begin operation by May 1, 2017 unless an alternative 
schedule is approved by the PADEP in writing and approved by FERC.  In the event that the 
MDNR, USFWS or FERC determine that additional information, revisions, modifications, or 
amendments are necessary to the plans, specifications or construction activities, then within 60 
days of receipt of written notice, Exelon shall submit to the Resource Agencies and FERC such 
information, revisions or amendments unless a longer period of time is approved by the 
requesting agency or FERC in writing. 

 The trapping facilities will be operated by Exelon annually until 2030, and continuously 
during the eel migration period from May 1 to September 15.  Exelon will monitor and record 
days fished, hours fished and the weather.  Daily counts of eels will be recorded. The method of 
counting under various capture scenarios will be developed in consultation with the Eel Passage 
Advisory Group (“EPAG”), which is chaired by Exelon and composed of a representative from 
each of PADEP, Pennsylvania Fish and Boat Commission (“PAFBC”), USFWS, MDNR 
Maryland Power Plant Research Project (“PPRP”) and the Susquehanna River Basin 
Commission (“SRBC”) (collectively, the “Resource Agencies”).  Temperature data will be 
obtained from Monitoring Station 643 (located approximately 0.6 miles below Conowingo Dam 
near the western shoreline) to examine river temperature in relation to catch rates of juvenile 
eels.  Biweekly subsamples of collected eels will be examined for various life history parameters 
(e.g., length, weight, and condition factor).  A portion of the subsampled eels will be sacrificed 
and examined for the presence of Anguillicoloides crassus.  Some of the sacrificed eels will have 
the otoliths removed and retained for age analysis.  Anguillicoloides crassus infection rates 
(proportion of eels infected), the number of parasites per eel, along with associated age, length, 
and weight data will be reported.  Additionally, Exelon will pay to have 60 elvers/year sent to the 
USFWS or such other entity that the PADEP may approve in writing, for wild fish health 
screening.  The screening shall occur once per year and can occur anytime during the eel 
upstream passage season. 

Periodically, consistent with standards established by the PADEP, MDNR and 
USFWS, eels will be transferred from the collection tank to the holding tank where they will 
be held prior to being transported upstream. The holding tank will have an alarm that sounds 
in a daily staffed location if the primary water supply malfunctions.  The holding tank will 
have continuous temperature, dissolved oxygen and gallon/minute water exchange 
monitoring devices with alarms that sound in a daily staffed location if levels of any 
parameter are outside of established limits. Upon observation, dead eels will be removed, 
enumerated, and reported. The holding tank shall be designed and operated to hold eels at 
densities not exceeding 10 elvers per liter unless modified by PADEP in consultation with 
the other Resource Agencies. If necessary, aeration will be provided to the holding tanks. 



  
 
 
 

Transport of juvenile eels will occur as necessary based on the capacity of holding 
tanks at the eel trapping facilities.  All eels shall be moved within 1 week of capture.  Eels 
from the holding tank(s) will be transferred to a transport vehicle equipped with an insulated 
transport container(s) that will be covered and aerated.  The transport vehicle taken will have 
continuous temperature and dissolved oxygen monitoring devices with alarms that sound in 
the vehicle( s) if levels of any parameter are outside of established limits.  The transport 
vehicle(s) shall be designed and operated to hold eels at densities not exceeding 10 elvers per 
liter unless modified by PADEP in consultation with the other Resource Agencies.  If 
necessary, aeration will be provided to the holding tanks on the transport vehicle(s). These 
eels will be trucked to appropriate release locations on the same day of removal from holding.  
Upon observation, dead eels will be removed, enumerated, and reported. 

Exelon will release eels at locations identified below in amounts consistent with the 
release information provided to and approved by the PFBC in writing.  Where feasible, eels 
will be released at public access locations.  Unless otherwise directed by PFBC in 
consultation with EPAG, eels will be released: (1) as soon as possible, based upon timing of 
transport, but will not occur after sunset; and (2) into the deepest water available at multiple 
locations within designated release areas in order to avoid concentrations of eels that could 
become potential targets for increased predation.  If necessary due to time limitations 
established by the Resource Agencies in writing, Exelon shall release eels at alternative 
locations to avoid mortality.  The estimated number of eels released at each location will be 
documented in writing and on a GPS device capable of being mapped in a database as 
approved by the Resource Agencies.  After release, any dead eels remaining in the transport 
vehicle or observed at the stocking locations will be removed, enumerated, and reported. 

Modification of, or revisions to, the release locations below shall occur after 
consultation with EPAG and consistent with the approval of the PFBC. 

LOCATIONS OF EEL RELEASE 

Site 
Number 

 
Location Water 

 
County 

1 Conowingo Pool Susquehanna River Lancaster 
2 Between Holtwood 

and Safe Harbor 
Susquehanna River Lancaster/York

2 Between Safe 
Harbor and York 

Haven Dam 

Susquehanna River Lancaster 

3 Upstream of York 
Haven Dam 

Susquehanna River Dauphin 

4 West Fairview 
Access (Route 

11/15) 

Susquehanna River Cumberland 

5 Fort Hunter Access Susquehanna River Perry 



  
 
 
 

6 Shikellamy State 
Park 

Susquehanna River Northumberland

7 Route 487 
Bloomsburg 

North Branch Susquehanna River Columbia 

8 Route 29 Bridge 
(Wilkes Barre) 

North Branch Susquehanna River Luzerne 

9 Upstream of 
Hepburn Street Dam

(Williamsport) 

West Branch Susquehanna River Lycoming 

10 Upstream of Grant 
Street Dam 

West Branch Susquehanna River Clinton 

 

 Exelon will implement a QA/QC program approved by the PADEP when trapping and 
transport begins. Important parameters associated with trapping, collecting, holding, transport, 
release and stocking will be recorded to assure and control the quality of various program 
elements.  The collection of these data will assure that the program will be conducted according 
to design parameters, will adhere to sound scientific principles, and will allow for any necessary 
adjustments.  The results of these quality assurance and quality control measures will be included 
in annual reports to the Resource Agencies and EPAG.  Changes to the QA/QC procedures shall 
be submitted as requested by the PADEP, MDNR or USFWS in writing.  

At a minimum, the QA/QC program shall provide: 

• Detailed description of the eel trapping and holding process to achieve a minimum 
95% survival rate. 

• Collection facilities will be visually inspected daily to ensure proper operation. 

• Design parameters for flows and key critical components (e.g. attraction flow, spray bar, 
collection tank) that will be measured weekly and qualitatively assessed daily to ensure 
that traps are operating within design parameters. 

• Water temperature and dissolved oxygen and water exchange in the collection, 
holding, and transport tanks will be monitored continuously to ensure that water 
quality remains suitable for juvenile eels. 

• Information on the periodic checks on the accuracy of the estimates of volumetric 
counts. 

• Information on the cleaning and disinfection of the collecting, holding, and 
transportation tanks. 

• Protocols for monitoring, removing, enumerating and reporting eel mortality. 

During the eel passage season, Exelon shall provide a daily email to designated members 
of EPAG describing the status of trapping and trucking at each facility, the numbers of eels 
trapped and transported, any deviations from normal facility operations and the timing and 
substance of the resolution of any deviations. 



  
 
 
 

On or before December 10 annually from 2015 through 2030, Exelon will submit a 
report to EPAG summarizing data from the trapping, collection, holding, transport, and 
stocking components of the Eel Plan for the calendar year. This report will provide program 
data to EPAG at the earliest practicable date, and provide EPAG with an opportunity to 
inform development of the Annual Report. On or before January 15 of the following year, 
Exelon will file an Annual Report with EPAG that analyzes annual data, including results 
from QA/QC. Upon request, Exelon will meet with EPAG on or before February 15 of each 
year in which the Annual Report is filed. 

Every three years, unless a different period is established by the PADEP in writing 
beginning in 2018 through 2030, Exelon will conduct stream segment evaluations through 
electrofishing or other methods identified after consultation with EPAG. Representative stream 
segments will include tributaries and shorelines of the main-stem river.  Exelon will propose 
locations and methods for this survey at least one year in advance to the Resource Agencies.  
Exelon shall implement the survey based on approval of the PADEP of the proposed locations 
and methods. 

To implement the evaluations, eels will be captured by electrofishing, or other methods 
approved by the PADEP in consultation with the Resource Agencies.  Sampling will be 
performed at block-netted transects along river shorelines and at block- netted segments of small 
tributaries using backpack electrofishing.  The exact number, length, and location of transects 
sampled will be approved by the PADEP in consultation with EPAG. It is anticipated that two 
weeks of electrofishing will be conducted during each third-year evaluation.  Associated water 
quality parameters such as temperature and dissolved oxygen, as well as habitat characteristics, 
including mussel numbers observed, will be collected at each sampling location. 

During sampling, the number of eels captured will be documented and data will be 
collected from a representative subsample of eels.  A subsample of captured eels larger than 200 
mm will be tagged with Passive Integrated Transponder (“PIT”) tags and released. Sampled eels 
will be scanned for PIT tags and data from recaptured eels will be recorded and included in the 
annual report.  Data will include a variety of life history characteristics (e.g., length, weight, and 
condition factor) that can be assessed to determine how well stocked eels are utilizing the river 
and tributaries.  A portion of the subsample will be sacrificed and examined for age (otolith 
analysis), gender, and level of Anguillicoloides crassus infection.  Eels that are not sacrificed for 
further analysis will be measured, weighed, and released. 

Results of stream segment evaluations will be included in the Annual Report and will 
document dispersal of the stocked eels, estimate the approximate density of stocked eels, and 
evaluate the growth, condition, age, gender and level of infestation with Anguillicoloides crassus 
of stocked eels. 

If the upstream American eel passage trap and transport program terminates in 2030, 
Exelon will construct and operate a volitional upstream eel facility at Conowingo Dam 
through the term of the new license.  Exelon will design and construct the volitional upstream 
eel facility, which will be operated in consultation with EPAG.  In no event will Exelon be 
required to participate in the trap and transport program once the volitional upstream eel 
passage facility is operational. 



  
 
 
 

If the upstream eel trap and transport and periodic evaluation program continues 
beyond 2030, Exelon will continue to provide access to the Conowingo eel collection 
facilities for as long as the program continues.  Exelon, however, shall bear no cost 
responsibility for the trap and transport and periodic evaluation program until 2046, at which 
time cost responsibility shall be shared among all participants in the program. 

 

 

 
 
 
  



  
 
 
 

CERTIFICATE OF SERVICE 
 
 I hereby certify that I have this day served the foregoing document upon each person 
designated on the official service list compiled by the Secretary in this proceeding. 

 Dated at Washington, D.C., this 21st day of April, 2017. 

        

    /s/ Marcia Hook   
Marcia Hook 
Baker Botts LLP 
The Warner 
1299 Pennsylvania Avenue, NW 
Washington, D.C. 20004-2400 
(202) 639-7821 
marcia.hook@bakerbotts.com 
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