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ENVIRONMENTAL ASSESSMENT
Federal Energy Regulatory Commission
Office of Energy Projects
Division of Hydropower Licensing
Washington, DC
OTTER TAIL RIVER HYDROELECTRIC PROJECT
Project No. 10853-022 - Minnesota
1.0

INTRODUCTION

1.1 APPLICATION
On November 27, 2019, Otter Tail Power Company (Otter Tail) filed an
application with the Federal Energy Regulatory Commission (Commission or FERC) for
a new license to continue to operate and maintain the Otter Tail River Hydroelectric
Project No. 10853 (Otter Tail River Project, or project). 1 The 3.45-megawatt (MW)
project consists of five developments on the Otter Tail River in Otter Tail County,
Minnesota. The project begins in the Township of Friberg, Minnesota, and extends
downstream (south) of the City of Fergus Falls, Minnesota (Figure D-1). The project
does not occupy federal land. The estimated average annual generation is 22,322
megawatt hours (MWh). Otter Tail proposes no changes to the project’s capacity.
1.2 PURPOSE OF ACTION AND NEED FOR POWER
1.2.1 Purpose of Action
The purpose of the Otter Tail River Project is to provide a source of hydroelectric
power. Therefore, under the provisions of the Federal Power Act (FPA), the Commission
must decide whether to issue a new license to Otter Tail for the project and what
conditions should be placed on any license issued. In deciding whether to issue a license
for a hydroelectric project, the Commission must determine that the project will be best
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The original license for the Otter Tail River Project was issued on December 5,
1991, for a term of 50 years, with an effective date of December 1, 1971 and an
expiration date of November 30, 2021. Pursuant to Commission policy, the license was
backdated to 1971, because the project should have been licensed in 1939, the year in
which the Commission determined that the reach of the Otter Tail River where the project
is located is a navigable waterway. Otter Tail Power Co., 57 FERC ¶ 62,186 (1991).
1

adapted to a comprehensive plan for improving or developing the waterway. In addition
to the power and developmental purposes for which licenses are issued (such as flood
control, irrigation, or water supply), the Commission must give equal consideration to the
purposes of: (1) energy conservation; (2) the protection of, mitigation of damage to, and
enhancement of fish and wildlife resources; (3) the protection of recreational
opportunities; and (4) the preservation of other aspects of environmental quality. Issuing
a new license for the Otter Tail River Project would allow Otter Tail to continue to
generate electricity at the project for the term of the new license, making electric power
from a renewable resource available to its customers and the regional grid.
This environmental assessment (EA) has been prepared in compliance with the
National Environmental Policy Act (NEPA) 2 of 1969 to assess the environmental and
economic effects associated with the operation of the project and alternatives to the
project, and makes recommendations to the Commission on whether to issue a new
license, and if so, recommends terms and conditions to become a part of any license
issued.
In this EA, we assess the environmental and economic effects of the following
alternatives: (1) operating and maintaining the project as proposed by Otter Tail; and
(2) operating and maintaining the project as proposed by Otter Tail, with additional staff
recommended measures (staff alternative). We also consider the effects of the no-action
alternative. The primary issues associated with relicensing the project are the continued
operation and maintenance on: (1) aquatic resources; (2) recreational resources; and
(3) cultural resources.
1.2.2 Need for Power
The Otter Tail River Project has an installed capacity of 3.45 MW and an average
annual generation of about 22,322 MWh per year. Project power is sold to its customer
base in parts of Minnesota, North Dakota, South Dakota and into the Midcontinent
Independent System Operator (MISO), a real-time energy market.
To assess the need for the project’s power, we looked at the North American
Electric Reliability Corporation’s (NERC) MISO assessment area, the operating region in
which the project is located. NERC annually forecasts electrical supply and demand
2

On July 16, 2020, the Council on Environmental Quality (CEQ) issued a final
rule, Update to the Regulations Implementing the Procedural Provisions of the National
Environmental Policy Act (Final Rule, 85 Fed. Reg. 43,304), which was effective as of
September 14, 2020; however, the NEPA review of this project was in process at that
time and therefore this EA was prepared pursuant to CEQ’s 1978 NEPA regulations.
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nationally and regionally for a 10-year period. According to NERC’s 2019 Long-Term
Reliability Assessment forecast for the period 2020-2029, the annual peak demand for
this region is projected to increase by 0.2%. The anticipated reserve margin 3 is
forecasted to decrease from 22.49% in 2020 to 14.27% in 2029. The MISO assessment
area is thus forecast to meet MISO’s reserve margin of 16% through the year 2026, but
fall below 16% beginning in 2027 and continuing through 2029.
Given that annual peak demand is projected to increase in the MISO region, we
conclude that the Otter Tail River Project would help meet the need for power in the
MISO assessment area in the short and long-term. The project also provides power that
displaces generation from non-renewable sources. Displacing the operation of nonrenewable facilities may avoid some power plant emissions, thus continuing an
environmental benefit.
1.3 STATUTORY AND REGULATORY REQUIREMENTS
Any new license for the project would be subject to numerous requirements under
the FPA and other applicable statutes. The major regulatory and statutory requirements
are described in Appendix B.
1.4 PUBLIC REVIEW AND COMMENT
The Commission’s regulations (18 Code of Federal Regulations (C.F.R.) § 5.1 to
5.16) require applicants to consult with appropriate resource agencies, tribes, and other
entities before filing an application for a license. This consultation is the first step in
complying with the Fish and Wildlife Coordination Act, Endangered Species Act (ESA),
National Historic Preservation Act (NHPA), and other federal statutes. Pre-filing
consultation must be completed and documented according to the Commission’s
regulations.
Relicensing of the project was formally initiated on June 3, 2016, when Otter Tail
filed with the Commission a Pre-Application Document and a Notice of Intent to license
the project using the Integrated Licensing Process. The Commission issued a Notice of
Commencement of Proceeding on July 29, 2016.
1.4.1 Scoping
Before preparing this EA, we conducted scoping to determine what issues and
alternatives should be addressed. A scoping document (SD1) was issued on July 29,

3

Anticipated reserve margin is the unused electric generating capacity at the time
of peak electrical demand. Expressed as a percentage, the anticipated reserve margin
designates available generating capacity in excess of expected peak demand. MISO’s
target (reference) reserve margin is 16%.
3

2016, and noticed in the Federal Register on August 4, 2016. 4 Scoping meetings were
held in Fergus Falls, Minnesota on August 30 and 31, 2016. A court reporter recorded all
comments and statements made at the scoping meetings, and these are part of the
Commission’s public record for the project. An environmental site review was held on
August 30, 2016.
In addition to comments provided at the scoping meetings, the following entities
provided written comments on SD1:
Commenting Entity

Date Filed

U.S. Army Corps of Engineers (Corps)
Loren Hanson
Eric Hoyt
TJ and Amy Newkirk
Maurice and Cindy Skogen
U.S. National Park Service (Park Service)
U.S. Environmental Protection Agency
Nathan and Sarah Jensen
Bill Tilton
U.S. Fish and Wildlife Service (FWS)
Minnesota Department of Natural Resources (Minnesota
DNR)
Jennifer Roos
Abbey Kwapinski
Lynn Loubrelson

September 6, 2016
September 7, 2016
September 20, 2016
September 22, 2016
September 28, 2016
September 29, 2016
September 29, 2016
September 30, 2016
September 30, 2016
October 3, 2016
October 3, 2016
October 3, 2016
October 3, 2016
October 6, 2016

A revised scoping document (SD2) was issued on November 15, 2016.
1.4.2 Interventions
On May 19, 2020, the Commission issued a notice accepting the application and
setting July 18, 2020, as the deadline for filing protests and motions to intervene. 5 In
response to the notice, the following entities filed motions to intervene (none opposed
issuance of a license):

4

81 Fed. Reg. 51438.

5

Because the filing deadline of July 18, 2020 fell on a weekend, the filing
deadline was extended to the close of the next business day (i.e., July 20, 2020)
(18 C.F.R. § 385.2007).
4

Intervenor

Date Filed

ALLETE, Inc.
U.S. Department of Interior (Interior)
Minnesota DNR

July 16, 2020
July 17, 2020
July 20, 2020

1.4.3 Comments on the Application
On May 19, 2020, the Commission issued a notice setting July 18, 2020 as the
deadline for filing comments, recommendations, terms and conditions, and prescriptions.
The following entities responded:
Commenting Entity

Date Filed

Interior
Minnesota DNR

July 17, 2020
July 21, 2020

2.0

PROPOSED ACTION AND ALTERNATIVES

2.1 NO ACTION ALTERNATIVE
Under the no-action alternative, the project would continue to operate under the
terms and conditions of the current license, and no new environmental protection,
mitigation, or enhancement measures would be implemented. We use this alternative to
establish baseline environmental conditions for comparison with other alternatives.
2.1.1 Current Project Facilities
The Otter Tail River Project consists of five developments. From upstream to
downstream, they are: (1) Friberg development; (2) Hoot development; (3) Central
development; (4) Pisgah development; and (5) Dayton Hollow development. A
description of the project developments, from upstream to downstream, follows.
The Friberg development, the northernmost of the five developments, is located on
Otter Tail River at River Mile (RM) 73.0, about 4.5 miles north of the Fergus Falls city
limits. Project facilities include a dam, reservoir, intake, penstock, powerhouse, and
primary transmission lines. The dam consists of: (1) a 200-foot-long west earthfill
embankment; (2) a 31-foot-high, 61-foot-long concrete spillway structure with sill
elevations of 1,292.00 and 1,297.00 feet mean sea level (msl) containing one bay with a
Tainter gate, three bays with steel slide gates with a top elevation of 1,302.00 feet msl,
and three bays with stoplogs; and (3) an east 80-foot-long earthfill embankment. The
reservoir has a storage capacity of 5,000 acre-feet at a normal maximum water surface
elevation of 1,299.00 feet msl. A 65-foot-wide and 420-foot-long power canal directs
water into an intake structure that is equipped with electrically operated steel vertical
5

slide headgate and three trashracks with 1.25-inch clear bar spacing. The intake supplies
water to a 194-foot-long by 9-foot-diameter penstock running a vertical Francis turbine
linked to a 560-kilowatt (kW) generator located in a concrete powerhouse. Water from
the turbine is discharged into a 65-foot-long tailrace. The approximately 3,731 MWh of
power generated at the Frieberg development is conveyed by three 75-foot-long, 2.4kilovolt (kV) overhead primary transmission lines to a substation owned by Otter Tail.
The Hoot development is located on the Otter Tail River at RM 65.0, at the east
end of the City of Fergus Falls. Project facilities include a diversion dam, diversion
intake structure, two water conveyance systems, three reservoirs, an intake, penstock,
surge tank, and powerhouse.
The Hoot development starts about two miles upstream of the powerhouse where
Otter Tail River is diverted by the 235-foot-long Hoot Diversion Dam creating a 99-acrefeet storage capacity reservoir at normal maximum water surface elevation 1,256.00 feet
msl. The dam consists of: (1) a 40-foot-long west earthen embankment section; (2) a 70foot-long, 10-foot-high concrete gravity spillway structure with sill elevations of
1,250.50 feet msl and 1252.75 feet msl, consisting of four gates with stoplogs and two
gates with steel slides with a top elevation of 1,257.59 feet msl; and (3) a 125-foot-long,
10-foot-high east earthen embankment.
Water impounded by the dam is redirected through a 2-bay diversion intake
structure located west of the spillway and consists of two concrete culverts connected to a
2,500-foot-long open canal section linked to a 7.5-foot-diameter, 1,400-foot-long
underground conveyance structure which discharges flows into the Hoot reservoir. 6 The
Hoot reservoir has about 2,000 acre-feet storage capacity at normal maximum water
surface elevation 1,254.40 feet msl, and is connected through a 900-foot-long channel to
Wright reservoir, 7 a 66.6-acre surface area, 750-acre-feet storage capacity at a normal
maximum water surface elevation 1,254.40 feet msl.
At the southwest end of the Wright reservoir, a 300-foot-long canal leads to an
intake structure fitted with trashracks with 1-inch clear bar spacing. A concrete structure
conveys water from the intake to a 23-foot-diameter, 23-foot-high surge tank supplying
an 89-foot-long, 6-foot-diameter steel penstock connected to a horizontal Francis turbine
linked to a 670-kW generator. The turbine and generator are housed in a powerhouse
with water being discharged into a 40-foot-long tailrace.
The approximately 4,083 MWh of power generated at the Hoot development is
conveyed via three 200-foot-long, 2.4-kV overhead primary transmission lines to a 2.4kV/13.8-kV step-up transformer located inside the non-project coal-fired generating plant
before connecting to a substation owned by Otter Tail.
6

The Hoot reservoir is also known locally as Hoot Lake.
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The Wright reservoir is also known locally as Wright Lake.
6

The Central development is located on the Otter Tail River at RM 52.0. The
development’s reservoir has a 400-acre-feet storage capacity at a normal maximum water
surface elevation of 1,181.10 feet msl. The 155-foot-long dam consists of: (1) a 25-footlong west abutment; (2) a 70-foot-long, 25-foot-high concrete gravity spillway with sill
elevation of 1,177.30 feet msl containing three bays with steel slide gates having a top
elevation of 1,181.80 feet msl, two bays with stoplogs, and one sluice gate with stoplogs;
(3) a 20-foot-long concrete and grouted rock non-overflow section; and (4) a 40-footwide intake structure integral with the powerhouse fitted with two trashracks with 2.25inch clear bar spacing. From the intake, water flows to a vertical Francis turbine
connected to a 400-kW generator located in a brick masonry powerhouse. The water
discharges into 55-foot-long tailrace.
The approximatively 2,591 MWh of power generated at the Central development
is conveyed by three 40-foot-long, 2.4-kV overhead primary transmission lines to a polemounted transformer owned by Otter Tail.
The Pisgah development is located on the Otter Tail River at RM 50.4. The
development’s reservoir has a storage capacity of 250 acre-feet at a normal maximum
water surface elevation of 1,156.00 feet msl. The 481-foot-long dam consists of: (1) a
235-foot-long, 38-foot-high north earthfill embankment; (2) an abandoned concrete fish
ladder; (3) a 38-foot-long, 38-foot-high concrete gravity spillway structure with sill
elevation of 1,150.80 feet msl containing three bays with stoplogs and three bays with
steel slide gates; (4) an intake structure integral with the powerhouse fitted with one
trashrack with a 1.25-inch clear bar spacing; and (5) a 180-foot-long, 21-foot-high south
earthfill embankment. Water passing through the intake turns a vertical Francis turbine
connected to a 650-kW generator. The turbine and generator are housed in a reinforced
concrete and brick masonry powerhouse with water being discharged into a 12-foot-long
tailrace. The approximately 4,730 MWh of power generated at Pisgah development is
conveyed by three 330-foot-long, 2.4-kV overhead primary transmission lines to a padmounted transformer owned by Otter Tail.
The Dayton Hollow development is the westernmost of the five developments,
located on the Otter Tail River at RM 43.2. The reservoir has a storage capacity of 5,000
acre-feet at a normal maximum water surface elevation of 1,107.00 feet msl. The dam
consists of: (1) a 90-foot-long, 22-foot-high west earthfill embankment; (2) an 80-footlong, 40-foot-high concrete gravity spillway structure with sill elevation of 1,105.70 feet
msl containing six bays with steel slide gates and one bay with stoplogs; (3) a concrete
intake structure integral with the powerhouse with two bays8 each fitted with trashracks
with 1.25-inch clear bar spacing; and (4) a 95-foot-long, 11-foot-high east earthfill
embankment. Water passing through the intake flows to a vertical Francis turbine linked
to a 520-kW generator and to a horizontal Francis turbine linked to a 450-kW generator.
The turbines and generators are housed in a reinforced concrete and masonry
8

A third bay has been decommissioned in place.
7

powerhouse, and water from the turbines is discharged into a 60-foot-long tailrace. The
approximately 7,187 MWh of power generated at Dayton Hollow development is
conveyed by three 80-foot-long, 2.4-kV overhead primary transmission lines to a
substation owned by Otter Tail.
Project Recreation Facilities
Otter Tail operates and maintains six recreational facilities at the project:
(1) Friberg Dam Access Area; (2) Hoot Lake Diversion Dam Access Area; (3) Hoot Lake
Powerhouse Canoe Portage; (4) Central Dam Access Area; (5) Pisgah Dam Access Area;
and (6) Dayton Hollow Dam Access Area.
Additionally, within the project boundary there are two, non-project recreation
sites owned and managed by Minnesota DNR, Minnesota DNR County Highway 3
Access Area and Minnesota DNR Dayton Hollow Access Area. There are also four nonproject recreation sites owned and managed by the City of Fergus Falls (i.e., Godel Park,
Riverview Wildlife Sanctuary, Veteran’s Memorial Park, and Robert Hannah Park).
2.1.2 Current and Proposed Project Boundary
The project boundary includes all project facilities and generally follows the
normal maximum water surface elevation of the reservoirs. There is no federal land
within the project boundary.
The project boundary at the Friberg development encloses the reservoir, dam,
intake, penstock, and primary transmission lines. The project boundary generally follows
the normal maximum water surface elevation 1,299.00 feet msl of the reservoir to
approximately 3.4 miles upstream of the dam.
The project boundary at Hoot development encloses the three reservoirs (Hoot
Diversion Dam reservoir, Hoot reservoir, Wright reservoir), diversion dam, diversion
intake, open canal, two underground water conveyance structures, powerhouse intake,
surge tank, penstock, powerhouse, and primary transmission lines. The project boundary
generally follows the normal maximum water surface elevations of Hoot reservoir and
Wright reservoir, (i.e., 1,254.40 feet msl), and the riverine portion of the Hoot Diversion
Dam reservoir, (i.e., 1,256.00 feet msl), extending approximately 1,100 feet upstream of
the diversion dam.
At the Central development, the project boundary encloses the reservoir, dam,
powerhouse, and primary transmission lines. The project boundary generally follows the
normal maximum water surface elevation 1,181.10 feet msl and extends about 3,800 feet
upstream of the dam.
At the Pisgah development, the project boundary encloses the reservoir, dam,
powerhouse, and primary transmission lines. The project boundary generally follows the
normal maximum water surface elevation 1,156.00 feet msl and extends about 1.4 miles
upstream of the dam.

8

The project boundary for the Dayton Hollow development encloses the reservoir,
dam, powerhouse, and primary transmission lines. The project boundary generally
follows the normal maximum water surface elevation 1,107.00 feet msl and extends
about 2.3 miles upstream of the dam.
Otter Tail proposes several modifications to the project boundary, including:
incorporate the powerhouse at the Friberg development into the project boundary and
remove a total of approximately 2 acres of land north and west of the powerhouse;
remove approximately 60 acres of the riverine reach between the Central development
tailrace and the upper Pisgah development boundary; remove approximately 53 acres of
the riverine area upstream of the Concord Street bridge; remove approximately 0.15 acre
of land near the new state highway and bridge across the Pisgah reservoir, as well as
approximately 2 acres of forested lands that are inaccessible to the public; at Dayton
Hollow development remove approximately 7 acres of forested lands east and south of
the dam that are inaccessible to the public, and correct the project boundary in several
areas due to previous irregularities in the mapping of the project. In addition, Otter Tail
proposes to remove approximately 21 acres of land that encompasses the non-project
coal-fired generating plant and associated industrial area at Hoot development, resulting
in the total removal of approximately 145 acres of land from the current project
boundary. The current project boundary is shown in Figures D-4 and D-5, and discussed
in section 3.3.4, Recreation and Land Use.
2.1.3 Project Safety
The Otter Tail River Project has been operating for more than 29 years under the
current license. During this time, Commission staff has conducted operational
inspections focusing on the continued safety of the structures, identification of
unauthorized modifications, efficiency and safety of operations, compliance with the
terms of the license, and proper maintenance.
As part of the relicensing process, the Commission staff would evaluate the
continued adequacy of the project’s facilities under a new license. Special articles would
be included in any license issued, as appropriate. Commission staff would continue to
inspect the project during the term of the new license to ensure continued adherence to
Commission-approved plans and specifications, special license articles relating to
construction (if any), operation and maintenance, and accepted engineering practices and
procedures.
2.1.4 Current Project Operation
All developments have powerhouses that are operated year-round in a run-of-river
mode, where outflow from the project approximates inflow, maintaining constant
reservoir surface elevations at the developments. The developments are operated
independently of one another.

9

In flood conditions, all efforts are made to keep the reservoir surface elevations
within the license requirements at each development. Inspections and monitoring time at
each site is increased and all spillway and flood gates are used to control the reservoir
levels at each site. During low flow conditions, typically in summer and fall, any
development experiencing flows less than the turbine minimum hydraulic capacity is
taken off-line and flows passed downstream.
Normal flow operation
Friberg
The Friberg development is operated in a run-of-river mode at a normal maximum
water surface elevation of 1,299.00 feet msl. Under normal conditions, the hydro unit is
set to maximize generation, while maintaining a voluntary minimum flow of 16 cubic
feet per second (cfs) in the bypassed reach. When flow exceeds the maximum turbine
capacity of 244 cfs, the excess water is passed through the spillway. When river flow is
less than the maximum capacity of the turbine, generation is reduced accordingly, while
the 16 cfs in the bypassed reach is maintained.
Headwater surface elevation and generation data are monitored with electronic
automated sensors that transmit the data via radio signal to a computer system located in
a central control room at the non-project coal-fired generating plant. 9 The coal-fired
generation plant draws water from the Wright reservoir to use for cooling.
Hoot
The Hoot development is operated in a run-of-river mode. Otter Tail maintains
normal maximum water surface elevations of 1,256 feet msl at the Hoot Diversion Dam
and 1,254.40 feet msl at the Hoot plant intake. Under normal conditions, the hydro unit
is set to maximize generation while maintaining a minimum flow 10 in the 12.80-milelong bypassed reach. 11 A flow up to turbine’s maximum capacity of 220 cfs is
withdrawn from Wright reservoir. When river flow exceeds the capacity of the turbine,
the excess water is released through the diversion spillway into the bypassed reach.
9

When the non-project coal-fired generating plant ceases operation on June 1,
2021 (Otter Tail, 2021c), the control room equipment and operation would be relocated
to the administration building at the Hoot development.
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The current license requires Otter Tail to provide a minimum flow schedule of
30 cfs from the day after Labor Day through the end of March, 110 cfs during April and
May, and 60 cfs from June 1st through Labor Day (or inflow, whichever is less).
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The diverted water is primarily used for cooling at the non-project coal-fired
generating plant, for municipal water supply, and when available, for the Hoot
development.
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When river flow is less than the maximum capacity of the turbine, generation is reduced
accordingly or ceased to maintain minimum flow in the bypassed reach. 12
As with the Friberg development, headwater surface elevation and generation data
are monitored with electronic automated sensors that transmit the data via radio signal to
a computer system located in a central control room at the non-project coal-fired
generating plant.
Central
The Central development is operated in a run-of-river mode at a normal maximum
water surface elevation of 1,181.10 feet msl. When flow exceeds the maximum turbine
capacity of 307 cfs, the excess water is being passed through the spillway. When river
flow is less than the maximum capacity of the turbine, generation is reduced accordingly.
Headwater surface elevation and generation data are monitored with electronic
automated sensors that transmit the data via radio signal to a computer system located in
a central control room at the non-project coal-fired generating plant.
Pisgah
The Pisgah development is operated in a run-of-river mode at a normal maximum
water surface elevation of 1,156.00 feet msl. When flow exceeds the maximum turbine
capacity of 363 cfs, the excess water is being passed through the spillway. When river
flow is less than the maximum capacity of the turbine, generation is reduced accordingly.
Headwater surface elevation and generation data are monitored with electronic
automated sensors that transmit the data via radio signal to a computer system located in
a central control room at the non-project coal-fired generating plant.
Dayton Hollow
The Dayton Hollow development is operated in a run-of-river mode at a normal
maximum water surface elevation of 1,107.00 feet msl. When flow exceeds the
maximum combined turbine capacity of 435 cfs, the excess water is being passed through
the spillway. When river flow is less than the maximum combined capacity of the
turbines, generation is reduced accordingly and one or both units would be manually
taken off-line if river flow is insufficient to provide enough capacity to operate the units.
Headwater surface elevation and generation data are monitored with electronic
automated sensors that transmit the data via radio signal to a computer system located in
a central control room at the non-project coal-fired generating plant.
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If ceasing operation at the Hoot powerhouse still doesn’t provide sufficient
flows for the bypassed reach, the non-project coal-fired plant generation is reduced or its
cooling is switched to cooling towers to help increase flows in the bypassed reach.
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Winter operation for all developments
During winter, when low temperatures cause ice formation, Otter Tail uses
mechanical agitators at all developments to ensure gates remain functional and to keep
ice from forming and exerting pressure on the dams. Because ice does not typically form
on the intake or turbine components, it is not an issue for power generation.
2.1.5 Current Environmental Measures
Article 402 of the current license requires minimum flows from the Hoot
Diversion Dam into the 8.2-mile-long bypassed reach (Otter Tail River). 13 Minimum
flows are released according to the following schedule: 30 cfs from the day after Labor
Day through March 31; 110 cfs from April 1 through May 31; 60 cfs from June 1 through
Labor Day; or inflow to the project reservoir (less withdrawals required for municipal
water supply demands) whichever is less. These minimum flows provide for the
protection and enhancement of aquatic resources and recreational boating in the Otter
Tail River.
The remaining four developments are operated in a run-of-river mode, with
minimal elevation fluctuations according to Article 401 of the project license.
2.2 APPLICANTS’ PROPOSAL
2.2.1 Proposed Project Facilities
Otter Tail does not propose to change current project facilities or add any new
project facilities.
2.2.2 Proposed Project Operation
Otter Tail proposes to continue to operate the project in a run-of-river mode,
where outflow from the project approximates inflow, maintaining constant reservoir
surface elevations at the developments.
2.2.3 Proposed Environmental Measures
Otter Tail proposes the following environmental measures:
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Although the Hoot development bypassed reach was referenced as being 8.2
miles long in the 1991 license order (57 FERC ¶ 62,186), the actual length has been
determined to be 12.8 miles long (Otter Tail, 2019).
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2.2.3.1

Aquatic Resources

• Install a trashrack (or trashrack overlay) with 1-inch clear bar spacing at the
Pisgah development. 14
• Provide a year-round minimum flow of 30 cfs, or inflow if less to the Friberg
development bypassed reach.
• Continue to provide a minimum flow (30 cfs after Labor Day to March 31, 110
cfs from April 1 to May 31, 60 cfs from June 1 to Labor Day, or inflow if less
from the Hoot Diversion Dam into the Otter Tail River (Hoot bypassed reach).
2.2.3.2

Recreational Resources and Land Use

• Implement the Recreation Management Plan, filed on November 27, 2019 with
the final license application (FLA), which includes measures to: (1) maintain
project recreation facilities owned by Otter Tail; (2) add portage markers to
designated portage routes at Friberg Dam Access Area, Hoot Lake Diversion
Dam Access Area, and Pisgah Dam Access Area; (3) improve the visibility and
content of existing signage and install additional signs where needed; (4)
improve portage areas by increasing vegetation maintenance (i.e., mowing and
weed-whipping) and clearing eroded rocks and/or dead tree roots from portage
landings; (5) monitor recreation use at the project; and (6) review the
Recreation Management Plan every 10 years and consult with Minnesota DNR
to determine if modifications are necessary.
2.2.3.3

Cultural Resources

• Finalize and implement the draft historic properties management plan (HPMP),
filed with the FLA on November 27, 2019, to protect historic properties within
the project’s area of potential effects (APE) that may be adversely affected by
project operation and maintenance.
2.3 STAFF ALTERNATIVE
Under the staff alternative, the project would include Otter Tail’s proposed
measures, except for installing a trashrack (or trashrack overlay) with 1-inch clear bar
spacing at the Pisgah development. The staff alternative includes the following
modifications and additions to Otter Tail’s proposed measures:
• An operation compliance monitoring plan that includes provisions for
monitoring and reporting compliance with the operating requirements of the
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inches.

The Pisgah development currently has a trashrack with clear bar spacing of 2.25
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license (e.g., run-of-river mode, maintaining constant reservoir surface
elevations, and maintaining minimum flows in the bypassed reaches).
Provide a minimum flow of 30 cfs from November 1 through March 31, 150
cfs from April 1 through Labor Day, 60 cfs from the day after Labor Day
through October 31, or inflow if less to the Hoot bypassed reach to enhance
aquatic habitat and recreational boating.
Provide a minimum flow of 30 cfs from the day after Labor Day through
March 31, 54 cfs from April 1 through Labor Day, or inflow if less to enhance
aquatic habitat and recreation boating in the Friberg bypassed reach.
Avoid cutting trees equal to or greater than 3 inches in diameter at breast
height on project land between June 1 and July 31 to protect the northern longeared bat.
Implement bald eagle protection measures to protect bald eagles during
vegetation management.
Modify the Recreation Management Plan to include additional information on
the proposed enhancement measures, recreational flow-related information, an
updated implementation schedule, and recreation monitoring.
Install buoys at Friberg Dam Access Area near the substation and powerhouse
to improve public boating safety.
Execute a Programmatic Agreement (PA) to protect historic properties.

2.4 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED
ANALYSIS
Certain alternatives to Otter Tail’s proposal were considered but eliminated from
further analysis because they are not reasonable in case. These alternatives are presented
in Appendix C.
3.0

ENVIRONMENTAL ANALYSIS

In this section, we present: (1) a general description of the project vicinity; (2) an
explanation of the scope of our cumulative effects analysis; and (3) our analysis of the
proposed action and recommended environmental measures. Sections are organized by
resource area (aquatics, recreation, etc.). Historic and current conditions are described
first under each resource area. The existing condition is the baseline against which the
environmental effects of the proposed action and alternatives are compared, including an
assessment of the effects of proposed protection, mitigation, and enhancement measures,
and any potential cumulative effects of the proposed action and alternatives. Staff
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conclusions and recommended measures are discussed in section 5.1, Comprehensive
Development and Recommended Alternative, of this EA. 15
3.1 GENERAL DESCRIPTION OF THE PROJECT AREA
The Otter Tail River is a headwaters tributary of the Red River of the North Basin
and encompasses a watershed of 1,922 square miles. The Otter Tail River begins in
Clearwater County, Minnesota, and flows for 190 miles to its confluence with the Bois de
Sioux River to form the Red River of the North at Breckenridge, Minnesota.
Land uses in Otter Tail County were inventoried in 1998 and 2008. The dominant
land use in the Red River of the North Basin portion of Otter Tail County is agricultural,
and consist of approximately 26% of the land within the basin. Other land uses include
grasslands at 23%, forested lands at 23%, and developed lands at 7% and wetlands at 7%.
Between 1998 and 2008, the basin has seen a reduction in agricultural land and increases
in the amount of grassland and developed lands.
The project region experiences mild, relatively humid summers and cold winters.
Average July air temperatures in the project vicinity range from a daily average
maximum of 80 degrees Fahrenheit (°F) to an average daily minimum of 60 °F. The
daily average maximum air temperature for January is approximately 16 °F while the
daily average minimum temperature is minus 3 °F. The average total annual precipitation
is 23.42 inches.
3.2 SCOPE OF CUMULATIVE EFFECTS ANALYSIS
According to the CEQ regulations for implementing NEPA, 40 C.F.R. § 1508.7, 16
a cumulative effect is the impact on the environment that results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (federal or non-federal) or person undertakes such
other actions. Cumulative effects can result from individually minor but collectively
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Unless otherwise indicated, the sources of our information are the FLA filed by
Otter Tail on November 27, 2019 (Otter Tail, 2019) and the responses to requests for
additional information filed on March 30, 2020 (Otter Tail, 2020a), May 7, 2020 (Otter
Tail, 2020b), October 28, 2020 (Otter Tail, 2020c), January 15, 2021 (Otter Tail, 2021a),
January 27, 2021 (Otter Tail, 2021b), and March 5, 2021 (Otter Tail, 2021c).
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As noted earlier in this EA, although the CEQ updated its NEPA regulations on
July 16, 2020 (effective September 14, 2020), the NEPA process for this project was
ongoing at the time of the update, and therefore, this EA was prepared pursuant to CEQ’s
1978 NEPA regulations.
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significant actions taking place over time, including hydropower and other land and water
development activities.
Through scoping, agency consultation, and our independent analysis, we have not
identified any resources that would be cumulatively affected by continued operation of
the Otter Tail River Project.
3.3 PROPOSED ACTION AND ACTION ALTERNATIVES
In this section, we discuss the effects of the proposed action and project
alternatives on environmental resources. For each resource, we first describe the affected
environment, which is the existing condition and baseline against which we measure
effects. We then discuss and analyze the site-specific environmental effects.
Only the resources that would be affected, or about which comments have been
received, are addressed in detail in this EA. Based on this, we have determined that
aquatic, terrestrial, threatened and endangered species, recreation and land use, and
cultural resources may be affected by the proposed action and action alternatives. We
have not identified any substantive issues related to soils and geology, aesthetic
resources, or socioeconomics associated with the proposed action; therefore, these
resources are not assessed in this EA. We present our recommendations in section 5.1,
Comprehensive Development and Recommended Alternative.
3.3.1 Aquatic Resources
3.3.1.1

Affected Environment

Water Quantity and Use
As described in section 2.1.4, Existing Project Operation, the Otter Tail River
Project is operated in a run-of-river mode where outflow from the project approximates
inflow, maintaining constant reservoir surface elevations at the following five
developments listed upstream to downstream: Friberg development, Hoot development,
Central development, Pisgah development, and Dayton Hollow development.
Contributing drainage areas for the project ranges from 1,230 square miles at the
Friberg development (RM 73.0) to 1,810 square miles at the Dayton Hollow development
(RM 43.2) (Table E-1).
The U.S. Geological Survey (USGS) operates two stream gages on the main stem
of the Otter Tail River in the project area. USGS gage no. 05046000 operates on the
Otter Tail River near Fergus Falls, Minnesota, and is located about 4 to 5 RM
downstream from the Dayton Hollow development (and about 0.5 RM downstream from
the Corps’ Orwell Dam). The USGS gage captures inflow from the Pelican River, which
is a major tributary that converges with the Otter Tail River about 2.5 RM downstream of
the Pisgah development and about 4.5 RM upstream of the Dayton Hollow development.

16

Table E-2 shows monthly flow statistics at USGS gage no. 05046000, which is
representative of flows at the Dayton Hollow development.
USGS gage no. 05030500 operates on the Otter Tail River near Elizabeth,
Minnesota, and is located about 2.5 RM downstream of the Friberg development, and
about 5.0 RM upstream of the Hoot Diversion Dam. 17 Table E-3 shows monthly flow
statistics at USGS gage no. 05030500, which are representative of flows at the Friberg,
Hoot, Central, and Pisgah developments.
Besides hydropower production and recreation, other water uses in the project area
include municipal water supply, a sewer treatment facility, and a non-project coal-fired
generating plant. Currently, inflows to the reservoir are proportioned to first meet the
needs of the coal-fired generating plant and flows in excess of the coal-fired generating
plant are then made available for hydropower generation. However, the coal-fired
generating plant is scheduled to cease operation on June 1, 2021 (Otter Tail 2021c).
Otter Tail states that decommissioning of the coal-fired generating plant would lead to a
slight increase in flows in the bypassed reach of the Otter Tail River.
Water Quality
State water quality standards for the Otter Tail River in the project area specify a
minimum dissolved oxygen (DO) level of 5.0 milligrams per liter (mg/L), and a pH in the
range of 6.5 to 9.0. State eutrophication standards apply to the reservoirs in the project
area, and specify a maximum Total Phosphorus of 100 micrograms per liter (μg/L) and a
maximum Chlorophyll-a of 18 μg/L.
The Minnesota Pollution Control Agency (Minnesota PCA) and associated citizen
lake monitoring groups collect water quality data in the project area. DO, pH, and water
temperatures were most recently collected from 2016 through 2018. DO levels for
surface water in two free flowing locations of the Otter Tail River (between the Hoot and
Friberg developments, and downstream of the Pisgah development) and in two
impounded areas (Wright and Dayton Hollow reservoirs) generally exceeded levels
established by the state standards, ranging from about 7 to 12 mg/L. DO levels in the
upper portions of the reservoirs were also generally in the 7 to 12 mg/L range. However,
the reservoirs showed typical seasonal stratification, with DO concentrations decreasing
to near 0 mg/L, along with decreasing water temperatures, at the bottom of the
impoundments in May through August. For both riverine and reservoir environments, pH
values were within the levels stipulated by the state standards, ranging from around 7.5 to
8.5 pH. Eutrophication parameters that measure excess nutrient levels (i.e., Chlorophylla and Total Phosphorus) were below the levels stipulated by the state standards for each
of the four impoundments sampled (Dayton Hollow, Friberg, Hoot, and Wright).
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USGS gage no. 05030500 is currently operated in cooperation with Otter Tail.
Available: https://waterdata.usgs.gov/nwis/uv?site_no=05030500
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Fishery Resources
The fish communities present within the Otter Tail River Project have been most
recently surveyed and documented by Minnesota DNR and Otter Tail. In 2015-2016,
Minnesota DNR completed fisheries surveys in the reservoirs of the Friberg, Hoot (Hoot
and Wright reservoirs), and Dayton Hollow developments. Otter Tail conducted a
baseline fish assemblage study in 2017 to expand upon and supplement the recent
Minnesota DNR fishery surveys to characterize the fish species that occur in the project
area. According to Otter Tail, specific sampling locations and methods were selected in
consultation with Minnesota DNR staff prior to beginning the study.
Sampling (e.g., gill netting, electrofishing, trap netting, and seining) took place in
June and August of 2017 in the Friberg development reservoir, Hoot development (Hoot
and Wright reservoirs), Central development reservoir, Pisgah development reservoir,
and Dayton Hollow development reservoir. Otter Tail also sampled free-flowing sections
of the Otter Tail River in the Friberg bypassed reach and Hoot bypassed reach. Locations
that were previously sampled by Minnesota DNR in 2015-2016 with gill nets, trap nets,
and/or boat electrofishing (Friberg, Hoot, Wright, and Dayton Hollow), which collected
larger game species, were sampled by Otter Tail in areas closer to the shoreline using
smaller gear types, which would tend to catch smaller fish species.
For the 2015-2016 Minnesota DNR surveys, a total of 1,872 fish were collected
throughout the study area representing 41 species, plus two hybrids and six additional
species that were identified to genus only. The number of species collected in each
waterbody ranged from 14 (Wright reservoir) to 18 (Dayton Hollow reservoir), and the
number of fish collected from each waterbody ranged from 301 (Dayton Hollow
reservoir) to 679 (Hoot reservoir). The most abundant species in the reservoirs were
bluegill, yellow perch, northern pike, black crappie, largemouth bass, pumpkinseed, and
walleye.
For Otter Tail’s 2017 survey, a total of 2,607 fish were collected throughout the
study area representing 41 species, plus two hybrids and six additional species that were
identified to genus only. The number of species collected in each waterbody ranged from
12 (Wright reservoir) to 32 (Central reservoir), and the number of fish collected from
each waterbody ranged from 97 (Friberg reservoir) to 688 (Hoot bypassed reach). The
most abundant species in the reservoirs were green sunfish, Johnny darter, bluegill,
hornyhead chub, blackside darter, rock bass, common shiner, and weed shiner. The most
abundant species in the riverine reaches were smallmouth bass, golden redhorse, common
shiner, hornyhead chub, and northern hogsucker.
Lake Sturgeon
Lake sturgeon are currently listed as a species of special concern in Minnesota. In
the late 1990’s/early 2000’s, Minnesota DNR began implementing a plan to restore lake
sturgeon populations in the Red River of the North Basin. As part of that effort, in 2002,
Minnesota DNR began annually stocking 3,000-4,000 lake sturgeon into Otter Tail Lake,
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which is located about 16 RMs upstream of the Friberg development. Minnesota DNR
also stocked about 14,000 lake sturgeon between 2012 and 2014 into Pine Lake, located
approximately 15 RMs upstream of Otter Tail Lake (about 31 RMs upstream of the
Friberg development). Additionally in 1997, Minnesota DNR began stocking lake
sturgeon into Detroit Lake (annually stocking 2,000-3,000 since 2005), which is located
along the Pelican River, about 70 RMs upstream of the Dayton Hollow development.
Limited information on the lake sturgeon population exists in the Otter Tail River.
Two lake sturgeon were captured at Hoot reservoir during Minnesota DNR 2016 survey;
prior to that, one lake sturgeon was captured in Hoot reservoir in 2006. An additional
three lake sturgeon were captured in the Wright reservoir during the 2016 survey. To
gather more baseline information about lake sturgeon in the project area, Otter Tail
performed gill net surveys for lake sturgeon in the Corps’ Orwell reservoir, Dayton
Hollow reservoir, Hoot reservoir, and Friberg reservoir in the fall of 2017 and spring of
2018.
Otter Tail collected 34 lake sturgeon during the fall 2017 sampling effort. Most
lake sturgeon (17) were collected from Hoot reservoir. The remaining lake sturgeon were
collected in Friberg reservoir (9) and Dayton Hollow reservoir (8). Lake sturgeon were
not caught in Orwell reservoir during the fall 2017 survey. Sturgeon ranged in length
from 29.1 inches to 51.6 inches, and weighted from 7.7 pounds to 26.4 pounds. Most
sturgeon were 37 to 48 inches long (67.6%), 9 (26.5%) were longer than 48 inches, and
two (5.9%) were smaller than 36 inches.
Otter Tail collected 41 individual sturgeon from the study area in May 2018. Just
over half the catch (22) was from Hoot reservoir. The remaining sturgeon were collected
in Friberg reservoir (18) and Dayton Hollow reservoir (1). Sturgeon were not caught in
Orwell reservoir during the spring 2018 survey. Four sturgeon collected in the spring
2018 survey from Hoot reservoir were also captured in Hoot reservoir during the fall
2017 survey. Sturgeon ranged in length from 39 inches to 57 inches, and weighted from
5.5 pounds to 34.2 pounds. Similar to the fall 2017 survey, most sturgeon were 37 to 48
inches long (61%), 14 (34.1%) were longer than 48 inches, and two (4.9%) were smaller
than 36 inches. Overall, 75 individual lake sturgeon were collected within the project
area during the spring and fall surveys; most individual sturgeon were three to four feet in
length.
Minnesota DNR constructed and maintains an existing nature-like fishway at the
Hoot Diversion Dam, which connects the Hoot Diversion Dam reservoir to the Hoot
bypassed reach. Minnesota DNR personnel have anecdotally reported multiple species
using the fishway, including lake sturgeon.
Freshwater Mussels
Otter Tail performed qualitative mussel surveys to determine the distribution,
diversity, and abundance of freshwater mussels in the in the project area. In 2018, Otter
Tail surveyed a total of 159 sites in the project area: 31 sites in the Friberg development
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impoundment; 25 sites from the Friberg Dam to the Hoot Diversion Dam impoundment;
13 sites in the Hoot Diversion Dam impoundment; 53 sites in the Hoot bypassed reach;
six sites in the tailrace of the Hoot development; 27 sites in the Dayton Hollow
development impoundment; and four sites in the tailrace of the Dayton Hollow
development.
Of the 159 locations sampled, live mussels were located at 147 sites (92.45%) and
evidence of mussels at 150 sites (94.34%). In total, an average of 4.35 species/site were
documented at locations with live mussels present. Broken out by area, the highest
average occurring between the Friberg Dam and the Hoot Diversion Dam reservoir (5.46
species/site), while the lowest average was in the Hoot bypassed channel (3.33
species/site).
A total of 20,832 live mussels were collected during the survey; within the entire
project area, a mean of 141.71 live individuals were documented at sites with live
individuals. The highest densities occurred between the Friberg Dam and the Hoot
Diversion Dam reservoir where an average of 276.38 individuals/site were found;
conversely, the Hoot bypassed reach had an average of only 96.33 individuals/site.
Juveniles accounted for 1.78% (370 individuals) of all mussels sampled. Dayton Hollow
and Friberg reservoirs showed exceptional recruitment with 3.58% and 1.91% of all
individuals being juveniles, respectively.
Threeridge (Amblema plicata) dominated the Otter Tail River unionid mussel
community. Present at all but two sites with live mussels (145 sites/98.64% occurrence),
the 18,279 individuals sampled accounted for almost nine out of every ten mussels found.
Fatmucket (Lampsilis siliquoidea) (714 individuals), Wabash Pigtoe (Fusconaia flava)
(689 individuals), and the state threatened species Fluted-shell (Lasmigona costata) (505
individuals) were the three other most common and widely distributed species (67.35%,
79.59%, and 58.62% of the 147 sites with live mussels respectively). Of the nine other
live species found, Giant floater (Pyganodon grandis) (27.89%), Creeper (Strophitus
undulatus) (27.89%), Mapleleaf (Quadrula quadrula) (26.53%), and White heelsplitter
(Lasmigona complanata) (25.85%) were also common and widely distributed with each
being found at more than 25% of sites with live mussels. Conversely, the five least
common species made up just 0.48% of all mussels sampled with only Plain pocketbook
(Lampsilis cardium) (12.93%) being found at more than 7% of sites with live mussels.
Two species were documented by relict shells only: a very old pink heelsplitter
(side channel near the river inlet of the Dayton Hollow impoundment) and two highly
eroded cylindrical papershells were in the Hoot bypassed reach. In addition to native
clams, the survey documented exotic Asian clams and zebra mussels in project waters.
Asian clams were restricted to a single site in an area of low flow downstream of the
Hoot development powerhouse, while zebra mussels were abundant in the Dayton
Hollow impoundment, common in the Friberg impoundment, and widely scattered in the
tailwaters immediately downstream of both impoundments.
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3.3.1.2

Environmental Effects

Mode of Operation
Otter Tail proposes to continue to operate the project in a run-of-river mode where
outflow from the project approximates inflow, maintaining constant reservoir surface
elevations at the developments. Interior recommends that Otter Tail consult with FWS
on matters affecting fish and wildlife throughout the term of the new license that may
pose a threat to fish and wildlife resources in the vicinity of the project, such as power
outages, low flows, and unexpected emergencies. Under section 10(j), Interior
recommends the continuation of run-of-river operation with no hydropeaking.
Our Analysis
Operating the project in a run-of-river mode would continue to result in minimal
to no change in the natural flow regime of the Otter Tail River in the area of the project
developments. This measure would continue to provide stable reservoir water levels,
which protects fish that spawn in near-shore areas, such as bass and bluegill. By
continuing to operate the project in a run-of-river mode, habitat in the impoundments and
habitat in the Otter Tail River downstream of the developments would remain unchanged
from current conditions for aquatic organisms, including fish and mussels.
Allowing exceptions to normal operating requirements to account for anomalous
environmental conditions (e.g., drought conditions), emergency situations, or equipment
failures outside of the control of Otter Tail would be a typical provision in any license, if
issued. Such exceptions would include provisions for notifying the Commission and the
relevant resource agencies, including FWS and Minnesota DNR, when such events occur.
Minimum Flows in Bypassed Reaches
Hoot bypassed reach
Otter Tail proposes to continue to provide a minimum flow regime to the Hoot
bypassed reach of 30 cfs from the day after Labor Day through March 31, 110 cfs from
April 1 to May 31, and 60 cfs from June 1 to Labor Day, or inflow if less.
Minnesota DNR recommends that the current flow regime for the Hoot bypassed
reach be changed to 30 cfs from November 1 through March 31. Minnesota DNR also
recommends that flows to the bypassed reach be increased to 150 cfs from April 1 to
October 31 to further enhance recreational resources and provide aquatic habitat.
Minnesota DNR states that fish species that prefer raceways and fast riffle habitats are
most vulnerable to transitions to low flows because they make the habitat unavailable
(Minnesota DNR, 2006), and that increasing and extending the higher minimum flow
would benefit fish habitat for a longer period of time.
Our Analysis
In 1989, Minnesota DNR conducted an instream flow study (1989 Hoot study) to
assess the relationship between river flow and aquatic habitat for selected aquatic
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organisms in the 12.8-mile-long bypassed reach between the Hoot Diversion Dam and
immediately downstream of the Hoot development tailrace; the results of that study
helped establish the current flow regime in the Hoot bypassed reach (FERC, 1991).
In 2017, Otter Tail conducted a instream flow study (2017 Hoot study) in the Hoot
bypassed reach, which included increased flows compared to the 1989 study. The overall
goal of the 2017 study was to assess the adequacy of Otter Tail’s existing minimum flow
requirements and describe and quantify the relationship between aquatic habitat,
recreational activities, and river flow in the Hoot bypassed reach. For the study, Otter
Tail established five transects in the bypassed reach that represented riffle and raceway
habitats. 18 Otter Tail collected habitat data (i.e., depth, velocity, and substrate) along
each transect at 36 cfs, 52 cfs, 109 cfs, 154 cfs, and 221 cfs. 19 The first three flows
represent the approximate current minimum flow regime, plus two increased discharges.
Otter Tail measured depth and water velocity, and recorded substrate type along each
transect.
Water depth and velocity along each transect at each flow release were evaluated
in relationship to published habitat suitability curves for representative aquatic species
(Minnesota DNR, 2006). Eight aquatic species and life-stages that represent various
habitat use guilds in the Minnesota rivers were selected in consultation with Minnesota
DNR (Table E-4), and were selected because they are common in the Otter Tail River or
were collected during 2017 baseline fisheries sampling and represent a mix of game and
non-game species, including a freshwater mussel species, and different life stages and
habitat guilds (i.e., riffle and raceway species).
The habitat suitability curves’ rank water depth, velocity, and substrate suitability
for each organism on a scale from 0.0 (unsuitable) to 1.0 (optimal). The suitability of
each measured water depth and velocity at each station along each transect was
calculated using species-specific equations developed by Minnesota DNR (2006).
Substrate suitability (e.g., the suitability of different substrates such as gravel, sand, and
cobble) for each species and life-stages were incorporated from published values
(Minnesota DNR, 2006); the product of the three suitability values (i.e., depth, velocity,
and substrate) at each station was summed across each transect at each flow release to
calculate an index value quantifying the relationship between river flow and habitat
suitability for each species and life-stage. The habitat suitability index shows the relative
suitability of the habitat for each species and life-stage at each flow. The habitat
suitability index value for each species and life-stage was graphed against discharge,
18

Raceways are a stream habitat type where the water is 1.9 to 4.9 feet deep and
velocities are greater than 1.0 feet per second (fps); riffles contain water that is less than
2.0 feet deep and slower than 2.0 fps (Minnesota DNR, 2006).
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While Otter Tail attempted to release 30 cfs, 60 cfs, 110 cfs, 175 cfs, and 250
cfs, the actual measured flows for the study were at 36 cfs, 52 cfs, 109 cfs, 154 cfs, and
221 cfs.
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tabulated to show incremental gain or loss for each flow release, and calculated as a
percent of the highest value observed.
Suitable habitat either remained consistent or decreased for young-of-year golden
redhorse, young-of-year channel catfish, adult longnose dace at higher flow releases (154
and 221 cfs) as water depth or velocity exceeded preferred habitat conditions (Table E-4;
Figure D-2). However, flow release of 154 cfs improved habitat suitability for spawning
walleye, adult northern hogsucker, creeper mussel, juvenile hornyhead chub, and juvenile
smallmouth bass (Table E-4;Figure D-2).
Table E-5provides information about the differing levels of aquatic habitat
suitability (e.g., percent of maximum observed during the study) attained at the five flow
releases for the eight aquatic organisms evaluated. Three of the five flows (109 cfs
through 221 cfs) provided good to maximum suitability for 7 or 8 of the species or lifestages evaluated, with 154 cfs showing maximum benefit for all species in the study; 36
and 52 cfs provide good to maximum suitability for 4 species and life-stages (Table E-5).
In the 1989 Hoot study, Minnesota DNR identified April 1 through May 31 as a
critical period for spawning walleye and other spring spawning species. Similarly, the
2017 Hoot study showed that spawning walleye to have a maximum habitat suitability at
154 cfs. 20 Therefore, both studies confirm that increasing flows through the bypassed
reach to 150 cfs from April through May would increase spring spawning habitat, and
would therefore have the most benefit to spawning walleye and other spring spawning
species.
The 2017 Hoot study also indicates that Minnesota DNR’s recommendation of
maintaining flows of 150 cfs through October offers good to maximum suitability for all
of the species in the study (Table E-5). 21 However, flows available to the project begin to
decrease in August and continue decreasing through September and October, thereby
setting up the potential for reduced flows through Hoot and Wright reservoirs if more
water is diverted to the bypassed reach compared to existing conditions.
Minnesota DNR states that flows currently used for the non-project coal-fired
generating plant would become available for hydropower generation when the coal-fired
generating plant is retired in 2021, which would allow for flows of 150 cfs in the
bypassed reach through October. Currently, when the coal-fired generating plant is
operational, inflows are proportioned to first meet the needs of the coal-fired generating
plant and flows in excess of the coal-fired generating plant are then made available for
20

Based on the suitability curve for spawning walleye in Figure D-2 , staff
assumes a flow of 150 cfs would provide equal or slightly increased spawning habitat
suitability compared to 154 cfs.
21

Based on the suitability curves of Figure D-2 for all species, staff assumes a
flow of 150 cfs would provide similar overall habitat suitability as 154 cfs.
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hydropower generation. Additionally, all flows in excess of the turbine capacity are
automatically diverted to the bypassed reach. Therefore, flows that are being used by the
coal-fired generating plant would become available for hydropower generation; however,
Minnesota DNR did not provide any information regarding the amount of flow that
would be available following closure of the coal-fired generating plant.
Otter Tail estimated the change in potential hydropower generation at the Hoot
development that would result from four seasonal bypassed reach flow scenarios,
including Minnesota DNR’s recommendation, following the closure of the non-project
coal-fired generating plant (Otter Tail, 2021a and 2021c). 22 According to the results of
the analysis, following the closure of the coal-fired generating plant, the hydropower
plant at the Hoot development would be able to generate more power in the future under
each minimum flow scenario.
As shown in Table E-3, flows available to the project are highest from April
through July, begin to decrease in August, and continue decreasing through September
and October. For example, average daily minimum flow values for September (98 cfs)
are 46% lower than those for August (181 cfs). Although Minnesota DNR’s
recommended flow regime of 150 cfs from April through October would not cause losses
of power generation at the Hoot development, Minnesota DNR’s recommended flow
regime could cause a rapid reduction to 30 cfs during periods of decreased seasonal
flows. Such a rapid decrease in flows could displace or strand aquatic species such as
fish and macroinvertebrates located in the bypassed reach.
Reducing flows to 60 cfs in early September (i.e., the day after Labor Day), could
help minimize the disruptions to aquatic species in the bypassed reach prior to reducing
flow to 30 cfs in November, and would better resemble the natural flow regime of the
Otter Tail River. As mentioned in section 3.3.1.1, Affected Environment, Minnesota
DNR constructed and maintains a nature-like fishway at the Hoot Diversion Dam, which
connects the Hoot Diversion Dam reservoir to the Hoot bypassed reach. The fishway can
pass about 40 cfs and is used to provide a portion of the existing flow requirements to the
Hoot bypassed reach. Maintaining 60 cfs from the day after Labor Day through October
in the Hoot bypassed reach and portioning 40 cfs through the fishway would maintain
hydrologic connectivity between the Hoot bypassed reach and the Hoot Diversion Dam
reservoir during this transition period to lower flows.
Results of the study also show that increasing the minimum flow from the current
30 cfs to 60 cfs from the day after Labor Day through the end October shows a minor
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(1) 30 cfs November 1 – March 31, 150 cfs April 1 – October 31; (2) 30 cfs
November 1 – March 31, 150 cfs Apri1 - July 31, 60 cfs August 1 – October 31; (3) 30
cfs September 1 – March 31, 150 cfs April 1 – July 31, 60 cfs August 1 - August 31; and
(4) 30 cfs November 1 – March 31, 150 cfs April 1 - August 31, 60 cfs September 1 –
October 31.
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benefit to aquatic species in the bypassed reach (Figure D-2). Furthermore, increasing
flows from 30 cfs to 60 cfs in early September (i.e., the day after Labor Day) through
October would allow for recreational boating to be expanded in the reach compared to
existing conditions (see section 3.3.4. Recreation and Land Use).
Friberg bypassed reach
Otter Tail proposes to increase the year-round minimum flow to the Friberg
bypassed reach from 16 cfs to 30 cfs, or inflow if less. 23 Minnesota DNR recommends
that the flow regime of the Friberg bypassed reach be the same as the existing flow
regime at the Hoot bypassed reach; therefore, Minnesota DNR recommends that the flow
regime at the Friberg bypassed reach be 30 cfs from the day after Labor Day through
March 31, 110 cfs from April 1 to May 31, and 60 cfs from June 1 to Labor Day, or
inflow if less. Minnesota DNR states that 110 cfs is needed to provide the maximum
suitability for spawning lake sturgeon and other spring spawning species.
Our Analysis
In 2017, Otter Tail also assessed the relationship between aquatic habitat,
recreational activities, and river flow in the 2,100-foot-long Friberg bypassed reach (2017
Friberg study). For the study, Otter Tail established seven transects in the Friberg
bypassed reach; three transects represented pool habitats, three transects represented riffle
habitats, and one transect represented raceway habitat in the reach. Otter Tail collected
habitat data (i.e., depth, velocity, and substrate) along each transect at 16 cfs, 54 cfs, 113
cfs, 185 cfs, and 242 cfs. 24 Habitat suitability curves and indices for species in the
Friberg bypassed reach were established using the same methods as for those species in
the Hoot bypassed reach discussed above. 25 Twelve aquatic species and life-stages that
represent various habitat use guilds in Minnesota rivers were selected in consultation with
Minnesota DNR (Table E-6; Table E-7). These species were selected because they are
common in the Otter Tail River or were collected during 2017 baseline fisheries sampling
and represent a mix of game and non-game species (including freshwater mussel
species), multiple life stages, and habitat guilds (i.e., riffle, raceway, and pool species).
The results show that intermediate releases (e.g., 54 cfs or 113 cfs) would improve
habitat suitability for several species and life-stages; an inflection on the habitat
23

The existing 16-cfs minimum flow release to the Friberg bypassed reach is not
required by the current license.
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While Otter Tail attempted to release 16 cfs, 60 cfs, 110 cfs, 175 cfs, and 250
cfs, the actual measured flows for the study were at 16 cfs, 54 cfs, 113 cfs, 185 cfs, and
242 cfs.
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Otter Tail did not specifically evaluate the proposed flow of 30 cfs during the
study; therefore, staff interpolated suitability index data between 16-cfs and 54-cfs for
each species to estimate changes to habitat suitability for the proposed 30 cfs.
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suitability curves (i.e., indicating that the rate of suitability increase diminishes) occurs
around 54 cfs for several species or life-stages (i.e., creeper, young-of-year channel
catfish, juvenile smallmouth bass, and juvenile golden redhorse) or 113 cfs (i.e., adult
longnose dace and lake sturgeon) (Table E-6; Table E-7; Figure D-3). However,
spawning and young-of-year life-stages (e.g., young-of-year golden redhorse, spawning
smallmouth bass, spawning longnose dace) have less tolerance for increased river flow
because water depth or water velocity quickly exceeds their preferred habitat conditions,
so habitat suitability for these species was highest with the lowest flow, but differences
between 16 cfs and 30 cfs were minimal (Table E-7; Figure D-3).
Overall, increasing the minimum flow from 16-cfs to 30-cfs shows a minor benefit
to aquatic species in the reach (Figure D-3), and would match part of Minnesota DNR’s
recommended flow regime of 30 cfs from approximately early September through the
end of March. Results from the study indicate that there is only a marginal increase in
suitability between 54 and 113 cfs and that overall spawning suitability is low for lake
sturgeon in the bypassed reach. The study also demonstrates that an inflection on the
habitat suitability curves (i.e., indicating that the rate of suitability increase diminishes)
occurs at 54 cfs for several species or life-stages (i.e., creeper, young-of-year channel
catfish, juvenile smallmouth bass, and juvenile golden redhorse), and that changes in
suitability (gains or losses) between 54 cfs and 113 cfs are generally small. However,
increasing flows from Otter Tail’s proposed 30 cfs to Minnesota DNR’s recommended
110 cfs in April and May would improve the suitability of aquatic habitat in the reach
during the spawning season. Releasing flows of 54 cfs during the spring would provide a
similar level of habitat suitability for aquatic species compared to 113 cfs. Also,
providing a minimum flow of 54 cfs from April through Labor Day would improve the
suitability of aquatic habitat in the bypassed reach compared to current conditions.
Operation Compliance Monitoring
Otter Tail is not formally proposing to monitor compliance with the operation of
the project, including the proposed run-of-river operation, maintaining reservoir surface
elevations, and minimum flow releases in the bypassed reaches. 26 Otter Tail indicates
that the project uses electronic water level sensors to maintain strict reservoir surface
elevations (i.e., no operating bands) to prevent fluctuations and maintain compliance with
run-of-river operation. Additionally, Otter Tail visually confirms the reservoir surface
elevations displayed on staff gages installed at each development several days a week.
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Monitoring of the reservoir levels at each development and flows to the Hoot
bypassed reach are required by Article 403 of the current license and an "Order
Approving and Modifying Streamflow Operating Plan", issued June 30, 1992, requires
Otter Tail to implement a stream flow monitoring plan that was filed on March 4, 1992
and supplemented on April 16, 1992. See 59 FERC ¶ 62,365 (1992).
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Furthermore, USGS stream gage No. 05030500, located about 2.5 RM downstream of the
Friberg development, is currently operated in cooperation with Otter Tail and can be used
to determine flows at the developments upstream of Dayton Hollow (i.e., Friberg, Hoot,
Central, and Pisgah). Similarly, USGS stream gage No. 05046000, located about 4.5 RM
downstream of the Dayton Hollow development (0.5 RM below Orwell Dam), which
captures inflow from the Pelican River, a tributary of the Otter Tail River, can be used to
determine flows at the Dayton Hollow development.
Under section 10(j), Interior recommends that Otter Tail develop an operational
compliance plan to monitor project operation and employ mechanisms to document
inflow to and discharge from the developments in the project. Additionally, as part of a
compliance monitoring plan, Interior recommends staff gages in the development
reservoirs and automatic water level recorders upstream and downstream of each
development to document, impoundment and tailrace surface elevations, and daily
turbine operations.
Our Analysis
Although compliance measures do not directly affect environmental resources,
they do allow the Commission to verify that a licensee is complying with the
environmental requirements of a license. An operation compliance monitoring plan
would help Otter Tail document its compliance with the operational provisions of any
new license, if issued. An operation compliance monitoring plan would also help
Commission staff verify that the project is operating in a run-of-river mode, maintaining
target reservoir surface elevations, and releasing the required minimum flows into the
bypassed reaches, thereby facilitating administration of the license and assisting with the
protection of resources that are sensitive to impoundment fluctuations and deviations
from normal operating conditions, while ensuring that minimum flows are conveyed to
the bypassed reaches.
Documenting inflow to and discharge from the project developments, and
installing automatic digital water level recorders downstream of each development to
record tailrace elevations, respectively, as recommended by Interior to monitor
compliance with run-of-river operation lacks an evidentiary basis. Otter Tail uses
electronic water level sensors to maintain strict impoundment surface elevations that do
not have an operating band (i.e., do not fluctuate). Any water level fluctuations in the
tailraces of the developments would be the result of impoundment water level changes,
and would therefore be detected using Otter Tail’s existing monitoring equipment.
Additionally, the record for the project shows that there have been no filed allegations of
irregularities or enforcement actions regarding Otter Tail’s compliance history with runof-river operations. Therefore, because electronic water level sensors are used in the
impoundments to effectively maintain run-of-river operation at the project by holding the
impoundment water surface elevations at a relatively constant level and because the
impoundment water level sensors provide information for Commission staff to monitor
27

compliance with run-of-river operation, there is no basis for documenting inflow to and
discharge from the project developments and installing automatic water level recorders
downstream of the impoundments as recommend by Interior.
The operation compliance monitoring plan could be developed after consultation
with FWS, as recommended by Interior, as well as Minnesota DNR, and include a
description of the mechanisms and structures that would be used, a protocol for
maintaining and calibrating equipment, and provisions for: (1) monitoring run-of-river
operation, minimum flows to the bypassed reaches, and impoundment surface elevation
levels to document compliance with the operational conditions of any new license, if
issued; (2) a description of all water level sensors, staff gages, and any other gages or
measuring devices, or techniques that will be used to monitor compliance; (3) a
description of the procedures for maintaining and calibrating monitoring equipment; (4)
standard operating procedures to be implemented (a) outside of normal operating
conditions, including during scheduled facility shutdowns, and (b) during emergency
conditions such as unscheduled facility shutdowns and maintenance, including any
unscheduled impoundment drawdowns and subsequent refills, in order to minimize
project effects on environmental resources; and (5) maintaining a log of project operation
for inspection.
Fish Entrainment and Impingement
The operation of the project has the potential to result in some fish impingement
on the project trashracks and fish entrainment through the project turbines. Otter Tail
proposes to install a trashrack with 1-inch clear bar spacing at Pisgah development, which
currently bar spacing of 2.25-inches; Otter Tail does not propose any changes to its
current trashrack configurations at the other four developments (Table E-8).
To minimize fish mortality related to operating the project, Interior, under section
10(j), recommends installing trashracks at each development that have a maximum of 1inch clear horizontal spacing between the bars (Table E-8), and maintaining average
normal intake approach velocities no greater than 2.0 fps. 27
Our Analysis
Water intake structures at hydropower projects can injure or kill fish that are either
impinged on intake screens/trash racks or entrained through turbines. The level of fish
entrainment and impingement at the project is dependent upon many factors; including
swim speeds, size, and the seasonality of entrainment and impingement patterns of fish
present at project sites (EPRI, 1992). Although turbine passage mortality rate estimates
27

The approach velocity is the velocity of water as it approaches an intake and is
defined as the average water velocity measured a few inches in front of an intake
screening device (e.g., trashrack) (EPRI, 2000).
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can be relatively variable, some trends have been recognized. For example, certain
species typically dominate entrainment collections, and the dominant fishes entrained
usually represent those species that are highly abundant (FERC, 1995) and are usually
fish species that are very fecund, 28 with high reproductive rates (EPRI, 1992). In general,
most fish entrained at hydroelectric projects tend to be smaller fish less than 4 to 6 inches
long and are often juvenile fish or species, such as minnows that never exceed a length of
3 or 4 inches (FERC, 1995; EPRI, 1997).
The velocity of water upstream of a hydroelectric water intake is an important
component in determining the level of potential fish entrainment and impingement. Most
resident fish species are at risk of impingement or entrainment if their burst swim speed 29
is less than the approach velocity at a trashrack or other intake screening device (Peake,
2004; Boys et al, 2013). To better understand the potential for existing project operation
to cause impingement and entrainment, Commission staff calculated approach velocities
for each of the turbines according to their respective hydraulic capacities for each
development. The estimated approach velocities for the intakes at the developments range
from 0.93 fps to 2.29 fps (Table E-9). 30 Research has shown that most fish have a burst
swim speed of around 10 body lengths per second (Beamish, 1978; Videler and Wardle,
1991; Aadland, 2010). For example, a three-inch long fish would have a burst speed of
around 2.5 fps. Therefore, most fish species greater than three inches in length exposed
to the maximum 2.29 fps velocity at the intake of the Dayton Hollow development (for
turbine unit 1) are likely to escape impingement and entrainment. Overall, intake
velocities under proposed project operation at the Friberg, Hoot, Pisgah, and Central
developments, and the intake for turbine unit 2 at the Dayton Hollow development would
continue to be below Interior’s recommended approach velocities of no more than 2.0
fps. In general, approach velocities at the project appear to meet Interior’s intent of
protecting fish from impingement and entrainment.
Interior supported its recommendation by citing a 1995 Commission report
(FERC, 1995) that concluded that thousands of fish, mainly small fish (6-inches or less),
are entrained annually at hydroelectric projects in Wisconsin and Michigan and that a
portion of these fish (2 to 20% or more) are killed by project turbines.
28

Fecundity is the egg laying capacity of a fish.
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Burst swim speeds are the highest speeds attainable by fish and can be
maintained for brief periods, usually lasting up to a few seconds (Hammer, 1995;
Aadland, 2010).
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Approach velocities were calculated by dividing the maximum hydraulic
capacities during project operation for each turbine (cfs) by the surface area of each
intake (square feet) (see Table E-9) (EPRI, 2000).
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FERC (1995) used data from 45 hydroelectric projects located east of the
Mississippi River to identify common trends in fish entrainment. The results of this
assessment did show that more than 75% of fish entrained were measured at 6 inches in
length or less; however, the analysis found no consistent association between trashrack
bar spacing and the size of entrained fish (FERC, 1995). Similarly, Winchell et al.
(2000), using data from the EPRI (1997) database, showed there was little difference in
the size distributions of entrained fish from 39 hydropower projects with trashrack
spacing ranging from 1 to 10 inches (Table E-10). Based on the results of Winchell et al.
(2000) and FERC’s (1995) analysis, the majority of fish entrained would likely be made
up of fish less than 6 inches in length, regardless of trashrack bar spacing (Table E-10).
To help determine which fish species may be vulnerable to entrainment at the
project, we looked at the results of 20 fish entrainment studies conducted at hydropower
projects in the Midwest from the EPRI (1997) database (Table E-11). For those species
that were captured during Minnesota DNR and Otter Tail fishery surveys, these results
show that sunfish are most likely to be entrained, followed by perches, and then catfish
and minnows.
To further help determine which fish species would be most vulnerable to
entrainment at the project, staff compared the results of the 20 Midwest entrainment
studies to the results of a cooling water intake fish impingement study conducted at a
non-project coal-fired generating plant located immediately next to the Hoot development
powerhouse. The coal-fired generating plant sampling program consisted of three 24hour sample periods per week and was run over a 12-month period from April 2005
through March 2006 (HDR Engineering, 2006). Results from this study were similar to
that of the 20 fish entrainment studies conducted at hydropower projects in the Midwest
with the same top four fish families dominating the composition, only with a larger
proportion of sunfishes impinged (77%), followed by catfishes (6.6%), perches (6.3%),
and minnows (3.8%).
Overall, our analysis shows that sunfish, perches, catfishes, and minnows that are
less than 3-inches in length with burst speeds less than 2.5 fps would be most susceptible
to entrainment through project facilities. However, the fish species most likely to
become entrained at the project, such as sunfishes (e.g., crappie, bluegill, and bass) have
rapid growth rates and reproductive characteristics (e.g., excavating spawning sites,
guarding eggs and fry, frequent spawning intervals, high fecundity) that increase their
dispersal abilities by increasing their reproductive potential (Bert, 2007). Further, losses
of both juvenile and adult fish through the project facility may be offset by increased
survival and growth of the remaining fish within the project impoundment due to reduced
competition for limited resources (Ricker, 1975; EPRI, 1992; Therrien and Bourgeois,
2000).
Although impingement and turbine entrainment at the project likely causes some
loss of resident fish, there is no evidence that existing levels of fish impingement,
entrainment, and related mortality, are adversely affecting fish communities in the project
30

area. Therefore, continued operation of the project with Otter Tail’s current trashracks in
place, would likely have little to no adverse effect on the overall fish community in the
developments’ reservoirs.
Lake Sturgeon Entrainment and Impingement
Minnesota DNR indicates that Otter Tail’s desktop entrainment study was
inadequate in its assessment of sturgeon and states that substantial numbers of lake
sturgeon are currently being impinged and entrained at the Friberg, Hoot, Central, Pisgah,
and Dayton Hollow developments.
Minnesota DNR states that since 2009, costs for lake sturgeon fingerling
production has totaled $701,491 and are continuing to increase. 31 Minnesota DNR also
states that the value of juvenile and adult lake sturgeon that have suffered mortality as a
result of continued project operation is estimated to be around $381,000 annually.
Therefore, to reconcile this continuous loss of fish resource, Minnesota DNR
recommends that Otter Tail establish and prepare a “Fish Management Agreement” that
would provide Minnesota DNR $47,500.00 a year for the length of any license term. The
funds would be used for adaptive management activities to ensure the health of fishery
resources in the Otter Tail River. 32
Our analysis
Lake sturgeon are currently listed as a species of special concern in Minnesota. In
the late 1990’s/early 2000’s, Minnesota DNR began implementing a plan to restore lake
sturgeon populations in the Red River of the North Basin. As part of that effort, in 2002,
Minnesota DNR began annually stocking 3,000-4,000 lake sturgeon into Otter Tail Lake,
which is located about 16 RMs upstream of the Friberg development (Table E-12).
Minnesota DNR also stocked about 14,000 lake sturgeon between 2012 and 2014 into
Pine Lake, located approximately 15 RMs upstream of Otter Tail Lake (about 31 RMs
above the Friberg development) (Table E-12). Additionally, in 1997, Minnesota DNR
began stocking lake sturgeon into Detroit Lake (annually stocking 2,000-3,000 since
2005), which is located along the Pelican River about 65 RMs upstream from its
confluence with the Otter Tail River, which is about 5 RMs upstream of the Dayton
Hollow development (Table E-12).
Otter Tail performed a desktop entrainment analysis that qualitatively assessed the
risk of entrainment for lake sturgeon at the project developments based on habitat/life
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Minnesota DNR states that the cost to raise lake sturgeon fingerlings in 2009
totaled $47,275; however, in 2018, the cost totaled $91,497.
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In addition to the “Fisheries Management Agreement” annual payment,
Minnesota DNR also recommends installing nature like fishways at the developments to
mitigate for sturgeon mortality, which is discussed in next section.
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history, swim speed relative to approach velocities, and two entrainment studies in the
EPRI (1997) database where lake sturgeon were present. Overall, the study ranked
entrainment potential for lake sturgeon at each development as “low-moderate” for
juveniles and “low” for adults. Additionally, Otter Tail estimated percent survivability
for lake sturgeon entrained at the project by applying the EPRI (1997) database to the
turbine configuration and hydraulic capacity at each development.
However, Otter Tail’s analysis did not attempt to quantify the number of lake
sturgeon that could be impinged or entrained at the project developments. Therefore,
Minnesota DNR provided its own sturgeon impingement/entrainment assessment
(Minnesota DNR, 2020a), which estimated the number of fish entrained and killed at the
project, as well as the projected total cost of those fish killed (both annually and over the
course of a 40-year license term).
According to Minnesota DNR (2020a), its lake sturgeon impingement and
entrainment analysis was based on a combination of data from Otter Tail’s entrainment
analysis, Minnesota DNR data from the river system and technical and scientific
literature. Minnesota DNR’s approach laid out a series of steps starting with the total
number of fish stocked in the system that could reach either the Friberg development (via
Otter Tail Lake/Pine Lake) or Dayton Hollow development (via Detroit Lake) (Table E13). Minnesota DNR then applied a natural mortality estimate (4.8%; Shaw et al. 2012)
to the cumulative number of fish stocked each year followed by an estimated risk (as a
percentage of the remaining population) of being impinged or entrained. For those
stocked juveniles (length range = 4 to 15 inches) at risk of being impinged or entrained,
the analysis assumed half would be impinged and die. For those surviving impingement,
Minnesota DNR applied entrainment rates to those fish based on size classes from Otter
Tail’s study (38.6%). For those entrained, Minnesota DNR applied the minimum
survivability estimates from Otter Tail’s entrainment study (for Friberg or Dayton
Hollow) to determine mortality rates (Table E-13).
To estimate losses of adult sturgeon (over 40 inches total length) already in the
system, Minnesota DNR also applied an estimated risk (as a percent of the remaining
population) 33 of being impinged, and assumed those impinged would suffer 100%
mortality (due to the large size of these fish compared to the trashrack spacing, risk of
entrainment was considered zero) (Table E-13).
The Commission in its Policy Statement on Hydropower Licensing Settlements 34
(Settlement Policy Statement) notes that it is the Commission’s preference that there
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Stocking above the Friberg development began in 1998, and fingerling lake
sturgeon grow to 40 inches after eight years (based on compiled age length data).
Therefore, after accounting for natural mortality rates, Minnesota DNR estimated that
over 50% of the stocked fish are greater than 40 inches in length.
34

See 116 FERC ¶ 61,207 (2006).
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should be specific protection, mitigation, and enhancement measures that have a clear
nexus to the project (i.e., a relationship between project effects or purposes and a
proposed measure must be established) rather than broad funding measures. Although
Minnesota DNR states that the annual funds from its recommended “Fish Management
Agreement” would be used for adaptive management activities, no specific measures to
protect, mitigate, or enhance fishery resources in the project area were provided.
Therefore, staff is unable to evaluate the benefits of the recommendation.
Lake Sturgeon Passage
To help compensate for fish losses related to operation of the project as discussed
in the previous section, Minnesota DNR recommends that Otter Tail provide upstream
and downstream fish passage at each project development, primarily for lake sturgeon,
using nature‐like fishway designs. Similarly, Interior recommends, under section 10(j),
that Otter Tail provide safe, timely, and effective upstream and downstream passage of
lake sturgeon around the project developments. Interior further states that it is not
exercising its authority under section 18 of the FPA to prescribe fishways at this time, but
requests that the Commission reserve its authority to prescribe fishways as may be
deemed necessary during the term of any new license issued for the project.
Our Analysis
Sturgeon passage through fishways is generally considered experimental and
challenging, largely due to the species’ poor swimming ability and morphological
characteristics (e.g., large body size and high drag) (Jager et al. 2016; Kynard et al.
2011). Although there has been a limited amount of research, upstream sturgeon passage
has been documented through vertical-slot fishways, pool and weir fishways, fish lifts,
and nature-like fishways with varying degrees of success; nature-like fishways and large
bypasses canals/channels are considered effective means to pass sturgeon downstream
(Jager et al. 2016).
Otter Tail conducted a fish passage feasibility study to determine the practicality
and economic feasibility of providing passage for lake sturgeon at the Dayton Hollow,
Pisgah, Central, and Friberg developments. 35 Otter Tail considered two upstream and
one to two downstream passage options, depending on site feasibility, 36 for each of the
four developments. For upstream passage, Otter Tail considered nature-like fishways,
fish lifts, and a spiral-slot fishway; for downstream passage, Otter Tail considered naturelike fishways and/or submerged bypasses.
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The Hoot Diversion Dam currently has a functioning nature-like fishway
(discussed below); therefore, it was not considered for analysis in the fish passage
feasibility study.
36

Although Minnesota DNR recommended nature-like fishways be installed at
each development, the study concluded that it would not be feasible to construct a naturelike fishway at the Central development because of site limitations.
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A nature-like fishway typically resembles a natural stream channel, with pools and
chutes constructed out of rocks, boulders, and other natural materials. The channel is
constructed so that fish are attracted to enter downstream from the project and then swim
upstream to the outlet of the channel, located somewhere in the project impoundment. A
nature-like fishway could be an effective means of providing both upstream and
downstream fish passage for a variety of species at minimal operational and maintenance
costs compared to other fishway types. However, nature-like fishways require a low
gradient channel to be effective, meaning a large amount of land is required for
construction at medium and high head dams.
Nature-like fishways have become increasingly popular as a recommended design
for fish passage at low-head structures (Wisconsin DNR, 2018). However, the field data
documenting the effectiveness of sturgeon passage through these structures is somewhat
limited, although anecdotal information and modeling suggests they can be effective.
Researchers demonstrated that shovelnose sturgeon were twice as likely to ascend a rock
fishway than two low-gradient slotted fishways (White and Mefford, 2002). Telemetry
data has documented upstream and downstream lake sturgeon passage at a nature-like
fishway at the Eureka Dam in Wisconsin (Bruch, 2008). Minnesota DNR constructed
and maintains the existing nature-like fishway at the Hoot Diversion Dam, which
connects the Hoot Diversion Dam reservoir to the Hoot bypassed reach; Minnesota DNR
personnel have anecdotally reported multiple species using the fishway, including lake
sturgeon (Aadland, 2010).
A prototype vertical slot side-baffle fishway inside a spiral flume (spiral-slot
fishway) was developed by researchers at the USGS Anadromous Fish Research Center
in Massachusetts. The fishway consisted of two 360-degree loops around a 20-footdiameter circle. The baffles switch from side to side and create a continuous sinusoidal
flow and an eddy downstream of each baffle where fish can rest. Kynard et al. (2011)
reported that 10 adults (90.9%) and 16 juvenile (72.2%) captive reared lake sturgeon
ascended the 125-foot-long spiral fishway in a lab setting. Although preliminary research
shows promise, this technology is still considered experimental and effectiveness of
passing sturgeon has not been proven outside of a laboratory setting.
A fish lift is a system of mechanical, hydraulic, and electrical components that
guide fish into a collection area and lift them upstream over a dam for upstream passage.
Fish lifts present an opportunity to pass sturgeon in instances where the elevation change
between the tailwater and reservoir is substantial or where space for constructing large
project works is limited. Because fish lifts physically move fish from the tailwater to the
reservoir, less energy expenditure is required by the fish, which may result in less fall
back and can result in better effectiveness at high-head facilities, especially for slow
swimmers like sturgeon. The most critical design feature for making fish lifts successful
for sturgeon is providing a full depth entrance.
Over 200 adult lake sturgeon have been passed upstream at the newly constructed
fish lift at the Menominee Dam on the Menominee River since 2015. At the Holyoke
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Hydroelectric Project on the Connecticut River, modifications made in 2015 to the fish
lift entrance improved passage for shortnose sturgeon (most notably the modification to
make the entrance extend full depth down to the surrounding river bottom) resulted in an
increased use of the fishway for upstream passage; researchers documented passage of
159 sturgeon in the first 2 years of operation since the modifications were made. This
represented an increase of approximately 500% in passage success as compared to
previous years.
A fish lift or spiral slot fishway would only facilitate upstream passage; therefore,
for downstream passage, a submerged bypass was considered given the configurations of
the developments. A submerged bypass would consist of placing an angled fish
exclusion screen/rack to guide fish into a submerged orifice upstream of an existing
intake, which would then connect to a bypass structure through or around the
development to a receiving pool in or near the tailrace. On the Menominee River, angled
guidance racks were constructed to direct both adult and juvenile Lake Sturgeon into a
bypass channel around the turbine bays; however, passage through the bypass only
occurred during non-spill conditions, though the majority of out-migrating sturgeon
passed via spill gates during spill conditions. A similar structure was recently installed at
the Holyoke Hydroelectric Project; however, its effectiveness for passing shortnose
sturgeon is still under evaluation.
Non-project related barriers to lake sturgeon migration
The Otter Tail River is a tributary to the mainstem of the Red River. According to
Minnesota DNR, the Red River to Otter Tail River connection is unobstructed for about
380 RM from Drayton, North Dakota to Orwell Dam. As previously discussed, the
Corps’ owned Orwell Dam is located 4.5 RMs downstream of the project’s most
downstream development (i.e., Dayton Hollow). Orwell Dam is a 47-foot-high earthen
dam with no fish passage facilities. Thus, any migrating lake sturgeon from the Red
River would not have access to the Dayton Hollow development. Additionally, no lake
sturgeon were collected from the Orwell Reservoir during the 2017-2018 lake sturgeon
survey. Minnesota DNR and Interior indicate that discussions with the Corps regarding
fish passage at Orwell Dam have been initiated.
Although fish passage at the Friberg development could potentially benefit lake
sturgeon populations by providing access to additional habitat upstream of the
development, any benefits would be limited because the next upstream barrier to
migration (i.e., Phelps Mill Dam) is located 12.5 RMs upstream the Friberg development.
3.3.2 Terrestrial Resources
3.3.2.1 Affected Environment
The Otter Tail River Project is located within deciduous forest with common
vegetation including quaking aspen, white birch, sugar maple, basswood and red oak.
The Friberg development contains maple-bass wood and oak forests with some evidence
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of human disturbance, while the Hoot development is predominantly residential and
developed (parks and non-permeable surfaces). The Central/Pisgah developments are
largely wetlands with open water, minimal upland vegetation and developed areas.
Finally, the Dayton Hollow development area consists of manmade uplands and mixed
oak woodlands.
Wetlands
Wetlands provide a variety of ecological functions, including groundwater
recharge, flood-flow alteration, fish and wildlife habitat, toxicant sequestration, and
shoreline stabilization. The National Wetlands Inventory database indicates the primary
habitat in the Otter Tail River Project area is riverine (lower perennial with an
unconsolidated bottom). This habitat is indicative of the Otter Tail River and is found in
all of the impoundments downstream of the Friberg development. The Friberg
development, while in the same watershed, is designated as lacustrine and limnetic with
an unconsolidated bottom. Other wetland habitat found in the project area is minimal
with patches of freshwater emergent and forested wetlands composing less than 1% of
the land within the project boundary at each development.
Bald Eagle
Bald eagles (Haliaeetus leucocephalus) were removed from the federal list of
threatened and endangered species in 2007. Bald eagles are still protected, however,
under the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act,
which prohibit the “take” of bald eagle eggs, nests, and offspring, except as permitted by
regulation.
Bald eagles migrate throughout North America typically foraging over water and
other open habitats. Bald eagle nest in mature trees and snags and on cliffs, rocks, and
artificial structures, generally within 1 mile of water. Nesting activity occurs from
January through August. During the 2017 wildlife survey, one adult bald eagle was
observed at the Hoot development.
Invasive Species
During the botanical study, phragmites (Phragmites australis), also known as
common reed, was documented at the Central/Pisgah developments. Phragmites is a
wetland grass found in aquatic habitats and often along roadside ditches. If not managed,
phragmites can have detrimental effects on native ecosystems, including the development
of monocultures which can change hydrology as well as outcompeting native plants. As
such, the non-native phragmites is currently listed as a restricted noxious weed by the
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Minnesota Department of Agriculture which prohibits the importation, transportation or
sale of the plant (Minnesota DNR, 2020c).
3.3.2.2

Environmental Effects

Wetlands
As stated in section 2.1.4, Project Operation, the project operates in a run-of-river
mode. Otter Tail proposes to modify the project boundary, which would result in the
removal of wetlands at the Friberg and Central developments.
Our Analysis
Wetlands (both forested and non-forested) account for less than or equal to 1% of
the areal extent of each project impoundment. Adverse effects to wetlands at the project
would be primarily associated with extended drawdowns, such as maintenance
drawdowns that may extend for weeks. Modification of the hydrologic regime that keeps
the wetlands viable could result in the loss of obligate wetland plant species, and
subsequently degrade habitat for spawning and nesting wildlife that use wetland habitat.
However, the project would continue to operate in a run-of-river mode, and water stage
levels within the project boundary would not depart from existing conditions; therefore,
project operation would not result in adverse effects to wetlands.
Invasive Species
As noted above, phragmites occurs at the Central and Pisgah developments. Otter
Tail does not propose any measures to monitor or control phragmites at the project.
Our Analysis
Non-native invasive plant species are able to out-compete and displace native
species, thereby reducing biodiversity and altering compositions of existing native plant
and animal communities. Once established, invasive plant species can be difficult to
remove from an area. However, mechanical and chemical methods can be used to restrict
the abundance of existing populations, allowing for greater vegetation diversity.
Phragmites is localized around railroad tracks that lie adjacent to the Otter Tail
River. No significant ground-disturbing activities that would facilitate the spread of
phragmites, such as road construction or land clearing, have been proposed. Further,
there are no changes to project operation or water levels within the project boundary that
would disturb additional areas in the project or otherwise promote the expansion of
phragmites. Therefore, there is no indication that a plan or other invasive species
management measures are needed to protect fish and wildlife resources.
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Bald Eagle
As noted above, one adult bald eagle has been documented at the Hoot
development. Otter Tail proposes no measures for the protection of the bald eagle or
associated habitat.
Our Analysis
There is suitable bald eagle breeding habitat within the project area and within the
project boundary. Vegetation management during project maintenance has the potential
to disturb the bald eagles during the nest building, incubation, and fledging phases of
their reproductive cycle. Loud and disruptive activities can cause eagles engaged in nest
building, incubating, or other reproductive behaviors to abandon the nest. Implementing
the measures stipulated in the National Bald Eagle Management Guidelines, including,
(1) restrict clear cutting or removal of overstory trees within 330 feet of a nest and at any
time maintain a buffer of at least 660 feet between project activities and the nest,
including active and alternate nests; and (2) maintain landscape buffers that screen
project maintenance from the nest, would help ensure the protection of bald eagle nesting
habitat at the project.
3.3.3 Threatened and Endangered Species
3.3.3.1

Affected Environment

FWS’ Information for Planning and Conservation (IPaC) database lists the
federally threatened northern long-eared bat (Myotis septentrionalis) occurring in the
project vicinity (FWS, 2020a). No critical habitat designated for this species occurs on
project-affected lands.
Northern Long-Eared Bat
The northern long-eared bat is a medium-sized nocturnal bat ranging from 3 to
3.7 inches in length and possessing shades of brown fur. The northern long-eared bat’s
historical range includes 37 states, encompassing most of the central and eastern United
States. Northern long-eared bats forage almost exclusively in the understory of forested
areas, feeding on moths, flies and other insects using echolocation. The northern longeared bat uses various habitat and may even roost in man-made structures, as well as
mature hardwoods. Both dead and live trees greater than 3 inches in diameter at breast
height 37 provide a necessary reproductive component for the bat. The northern longeared bat primarily uses the crawl spaces between dead and exfoliating bark for roosting
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Diameter at breast height refers to the tree diameter as measured about 4 to 4.5
feet above the ground.
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in the summer months. Parturition 38 occurs in mid-May through July, with pups
becoming able to fly within 3-5 weeks after birth. The decline in northern long-eared bat
populations has been attributed to the emergence of white-nose syndrome; there has been
a 99% reduction of northern long-eared bats in recent years as a result of white-nose
syndrome in the Northeast United States. White-nose syndrome is expected to spread
throughout the rest of United States in the foreseeable future. The bat is currently listed
as a species of species concern in Minnesota (Minnesota DNR, 2020). There were no
northern long-eared bats observed during the 2017 wildlife survey.
3.3.3.2

Environmental Effects

Northern Long-Eared Bat
As part of Otter Tail proposal to reduce the project boundary, approximately 1.72
acres of suburban and forested lands, and 7.06 acres of forested lands would be removed
from the Pisgah and Dayton Hollow developments, respectively (Otter Tail, 2021). Otter
Tail does not propose any measures for the protection of the northern long-eared bat.
Our Analysis
Deciduous, mature forest that may provide roosting habitat to the northern longeared bat exists within the project boundary. Each of the developments contain habitat
including trees (i.e., equal to or > 3 inches in diameter at breast height) which could
provide foraging opportunities and possible roosting habitat for the northern long-eared
bat.
There is no known documentation of northern long-eared bats or maternity roosts
occurring at the project or for the land being proposed to be removed from the project
boundary. However, forested lands in the proposed project boundary that occur along
riparian areas could provide foraging and roosting habitat for the northern long-eared bat.
Avoiding tree removal (trees equal to or > 3 inches in diameter at breast height) starting
on June 1 and ending on July 31 would reduce the likelihood of disturbance to roosting
bats and their pups, should they be present. Therefore, while continued operation and
maintenance of the project may affect the northern long-eared bat, any incidental take
that may result from these activities is not prohibited by the final FWS 4(d) rule. 39
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Parturition is the process of giving birth, and it occurs at the end of the gestation
period, or pregnancy.
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As part of the 4(d) rule, FWS proposes that take incidental to certain activities
conducted in accordance with the following habitat conservation measures, as applicable,
would not be prohibited: (1) occurs more than 0.25 mile from a known, occupied
hibernacula; (2) avoids cutting or destroying known, occupied maternity roost trees
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Because there are no known maternity roosts, the removal of forested lands from the
project boundary should not affect the northern long-eared bat.
3.3.4 Recreation and Land Use
3.3.4.1

Affected Environment

Regional Recreation Resources
Within Otter Tail County, there are several recreation trails, state parks, and lakes
that offer a variety of outdoor recreational opportunities. The Otter Tail River is a state
water trail designated by Minnesota DNR for paddling a canoe or kayak. The water trail
begins in Elbow Lake in Becker County, MN and it flows 157 river miles westward
before merging with the Bois de Sioux River to start the Red River trail at WahpetonBreckenridge, which runs north to the Canadian border. 40
In addition to trails, there are over 450 lakes in Otter Tail County. 41 Within five to
ten miles of the project there are numerous lakes that offer opportunities for fishing and
both motorized and non-motorized boating access (e.g., Alice, Fish, Little Anna, Swan,
and Wall Lakes, etc.).
Within the City of Fergus Falls, there are over 500 acres of green space dedicated
to recreation that offer numerous recreational opportunities including fishing, swimming,
boating, walking and hiking trails, ice skating, soccer fields, baseball and softball fields,
basketball and tennis courts, restrooms, and picnic shelters. The following city-owned
parks are located within the vicinity of the project: Broken Down Dam Park, City Hall
Park, and George B. Wright Park.
Project Recreation Facilities
The Otter Tail Project offers a variety of recreational opportunities within the
project boundary, including fishing, boating, tubing, swimming, picnicking, walking, and
during the pup season (June 1 – July 31); and (3) avoids cutting or destroying any tree
within a 150-foot radius of a known, occupied maternity tree during the pup season (June
1 to July 31). The 4(d) rule provides flexibility to landowners, land managers,
government agencies, and others as they conduct activities in areas that could be northern
long-eared bat habitat.
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Minnesota DNR’s Otter Tail River State Water Trail website
(https://www.dnr.state.mn.us/watertrails/ottertailriver/index.html)
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Minnesota DNR’s Lakefinder website
(https://www.dnr.state.mn.us/lakefind/search.html?name=&county=56)
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camping. 42 There are six formal project recreation sites, located at the project (Figure D4; Figure D-5; Table E-14): (1) Friberg Dam Access Area; (2) Hoot Lake Diversion Dam
Access Area; (3) Hoot Lake Powerhouse Canoe Portage; (4) Central Dam Access Area;
(5) Pisgah Dam Access Area; and (6) Dayton Hollow Dam Access Area.
In addition, there are several City of Fergus Falls owned recreation sites that are
not project facilities within the project boundary, including Godel Park, Riverview
Wildlife Sanctuary, Veterans Memorial Park, and Robert Hannah Park. Additionally,
Minnesota DNR owns and manages two non-project recreation sites within the project
boundary, County Highway 3 Access area and Minnesota DNR Dayton Hollow Access
area, and manages one non-project recreation site just outside the boundary, Mount Faith
Bridge Access Site. Table E-14 provides a list of recreation sites located within the
existing project boundary.
Project Recreation Use
In order to identify existing and future recreation use at the Otter Tail Project,
Otter Tail conducted a recreation use study during the 2017 summer recreation season
(May-September) at the six project recreation sites, two Minnesota DNR sites, and four
City of Fergus Falls’ parks to understand use patterns and preferences in the project area.
The study characterized types of use, capacity, conditions of project facilities, and
assessed future recreation needs related to public access to project lands and waters.
Survey results indicate that visitors’ primary purpose for visiting the project for
recreation is bank angling (22.6%), followed closely by boating (13.8%) and kayaking
(10.8%). Several survey respondents indicated other reasons to visit the project such as
walking, wildlife viewing, swimming, or picnicking.
Total annual recreation use in 2017 was estimated at 5,373 recreation days 43 at the
project. Consequently, the highest amount of use occurred at Godel Park (1,496
recreation days) and Mount Faith Bridge Access Site (753 recreation days). Hoot Lake
Powerhouse Canoe Portage had the lowest amount of recreation use (7 recreation days)
out of the thirteen recreation sites surveyed. Results of the study found that while most
recreation sites within the existing project boundary receive regular use, especially during
event weekends, use is well below capacity at all of the sites.
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Otter Tail has allowed organized groups (e.g., Boy Scouts of America) to use
the land for camping with prior approval and proposes to continue this practice on a caseby-case basis.
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A recreation day is defined as each visit by a person to a development for
recreational purposes during any portion of a 24-hour period.
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The facility inventory and site condition assessment conducted by Otter Tail found
that most of the project facilities were in good condition (a rating of 4 or better on a 5point scale). Although recreation users indicated they were satisfied in general with the
number and condition of recreation amenities available at the project, a number of
improvements were recommended such as an increase in vegetation management,
additional restroom facilities, trash receptacles, and/or additional signage at various sites
within the project area.
Recreational Boating Flows
Otter Tail conducted a recreational flow assessment in the Friberg bypassed reach
and Hoot bypassed reach to assess the availability of recreational opportunities in the
bypassed reaches by evaluating the navigability of flows released from Friberg Dam and
Hoot Diversion Dam in concert with the instream flow studies. Currently, there are no
recreational flows in the project’s two bypassed reaches. Results of the boating survey
conducted at Friberg Dam indicated that the existing flow during low-flow, non-spill
conditions (16 cfs) is not navigable by canoe or kayak. Increasing the flow release to 54
cfs made the reach more navigable to beginner and intermediate boaters, with areas of
fast water throughout and only one small area requiring portage. Higher flow releases at
113 cfs and 185 cfs resulted in the entire reach becoming boatable without restrictions or
obstacles to navigability. However, Otter Tail concluded that these higher flows might
be more difficult for beginner boaters and would most likely be suitable for intermediate
to advanced boaters. The highest flow released during the study was 242 cfs; however,
due to safety reasons the flow was not boated during the study. Otter Tail concluded this
type of flow would be suitable for advanced or expert boaters.
The recreational flow assessment yielded similar results in the Hoot bypassed
reach. Existing flows during the fall and winter (30 cfs) were difficult to navigate,
specifically in the upper portion of the upper reach near the dam. Further, several areas
required portage and several other shallow areas could not be navigated without scraping
the bottom of the canoe or kayak. Increasing the flows to 52 cfs and 109 cfs, which
would be similar to spring and summer flows (60 cfs and 110 cfs) resulted in the reach
being much more navigable and suitable for beginner and intermediate boaters. At these
flows, only one to two small areas required portage. When the two highest flows were
released (154 cfs and 221 cfs), the whole reach was navigable without portage, except for
the artificial rapids located at the lowest portion of the reach. Otter Tail concluded the
highest flows would be suitable for intermediate boaters.
Land Use
The project itself is predominantly surrounded by private lands and is regulated
under the Otter tail County Local Water Management Plan and Otter Tail County
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Shoreline Zoning Ordinances. The specific acreage of land and water within the current
project boundary is included in Table E-15.
3.3.4.2

Environmental Effects

Recreation Management Plan
To manage project recreation facilities, Otter Tail Power proposes to implement
the Recreation Management Plan included in its FLA to establish procedures and
guidelines for the management of recreation sites and facilities within the project
boundary. The plan includes information on recreation opportunities at the project,
proposed recreation enhancements and an implementation schedule, operation and
maintenance of project recreation sites, and recreation use monitoring as it relates to the
development/updating of the Recreation Management Plan. Specific site enhancement
measures are included in Table E-16.
Minnesota DNR supports the Recreation Management Plan, but recommends that
Otter Tail include several additional enhancements, including but not limited to:
additional take-outs/put-ins at water access sites; portage trails; consideration of power
boating on the reservoirs; accessible fishing platforms; accessible parking at each site;
and additional entrance signs from the nearest paved public road to all portage sites.
Minnesota DNR also has concerns with the quality of the recreational information
gathered from the inventory. Minnesota DNR states the lack of detail in the FLA and in
the Recreation Management Plan filed with the FLA makes it difficult to ascertain and
evaluate the recreation management needs to be met for both the immediate present and
future. For example, Minnesota DNR states there is no explanation regarding how
parking estimates were achieved or whether they are single car or boat trailer. Minnesota
DNR states that Otter Tail should be required to further consult with Minnesota DNR on
the content of the plan, and review and comment on the plan prior to the plan being
submitted to the Commission for approval.
Park Service recommends that the Recreation Management Plan include
documentation of consultation, copies of comments and recommendations, and a
description of how the plan accommodates comments and recommendations. Park
Service states if Otter Tail does not adopt a recommendation made by Minnesota DNR,
Park Service, or other entity, Otter Tail should provide reasons based on project-specific
information for not adopting them. Park Service states at minimum, the Recreation
Management Plan should consider the recommendations made by Minnesota DNR in its
comments on the draft license application (DLA), filed on October 1, 2019. Park Service
states the proposed recreational enhancements do not address the bulk of Minnesota
DNR’s concerns, nor were they drafted in consultation with Minnesota DNR, other
agencies, or interested parties. Park Service further recommends that Otter Tail ensure
the proposed recreation enhancements provided in the revised draft Recreation
Management Plan are aligned with Minnesota DNR’s Water Trail Plan and with the two
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recent regional plans: Fergus Falls Downtown and Riverfront Master Plan (December
2017) and the Glacial Edge Trail Master Plan (June 2017).
Our Analysis
The proposed Recreation Management Plan for the Otter Tail River Project would
provide a framework for Otter Tail to operate and maintain all existing project recreation
sites and facilities owned by Otter Tail, enhance existing recreational facilities, and
monitor recreational use and needs over the term of any new license. However, the plan
lacks detail on the proposed enhancement measures, specific timeframes when each
measure would be implemented, and includes several sites that are not project recreation
sites. Modifying the Recreation Management Plan to include more detail, including a
description and map of the portage routes, the location of portage markers, the location
and content of additional signage, and a more detailed implementation schedule would
clarify the measures to be implemented and the management of project facilities over the
term of any new license. Further, by only including project recreation sites and facilities
in the Recreation Management Plan, misunderstandings about which sites Otter Tail is
responsible for operating and maintaining over the term of any new license could be
avoided.
Regarding studies and the data collected for the project, during the prefiling period
under the Integrated License Process, stakeholders, including Minnesota DNR, Park
Service, and Commission staff, had the opportunity to review and comment on the
proposed studies, study methodology, including any preferred data collection and
analysis techniques, and the duration of the study (section 5.12 of the Commission’s
regulations). Stakeholders had another chance to file comments or concerns on how the
study was conducted once Otter Tail filed its Initial Study Report. In its determination on
requests for study modifications, Commission staff found that the data collected by Otter
Tail provided enough information to draw conclusions on recreation use at the project. 44
Although Park Service recommends Otter Tail include documentation of
consultation, copies of comments and recommendations, and a description of how the
Recreation Management Plan accommodates those comments and recommendations in a
revised Recreation Management Plan, doing so would be a duplication of efforts. Both
Minnesota DNR and Park Service provided comments and recommendations on Otter
Tail’s DLA and subsequent Recreation Management Plan. Otter Tail included a
comment response matrix to address comments on the DLA in its FLA. Further, both
Minnesota DNR and Park Service also provided comments on the record for Otter Tail’s
FLA, which included the Recreation Management Plan. Based on the project record of
consultation on the project, stakeholder comments and recommendations, and Otter Tail’s
responses to comments and recommendations all of which can be accessed using the
Commission’s eLibrary, Otter Tail has already consulted with stakeholders on the content
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Determination on Requests for Study Modifications, issued on August 10, 2018.
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of the plan prior to submitting the plan for Commission for approval, and providing these
documents in a revised Recreation Management Plan would be redundant. The
Commission’s regulations require an applicant to consider the extent to which a project is
consistent with federal or state comprehensive plans. 45 Further, the Commission’s
regulations also require Commission staff 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. As stated in section 5.4,
Consistency with Comprehensive Plans, no inconsistencies were found.
Recreation Facility Enhancements
Otter Tail proposes to improve access to project waters by adding portage
markers, increasing the visibility of portage signs, and improving portage entries/exits
with increased vegetation maintenance or other measures (e.g., clear dead tree roots,
remove and/or repair eroded rock, etc.) at each of the project recreation sites that include
a portage.
Minnesota DNR states that the limited proposed improved signs and mowing at
recreational sites is not sufficient to address recreational boating access in the Recreation
Management Plan. Minnesota DNR recommends that power boating be given
consideration in the plan, especially on long reservoirs or in locations where boat access
is being limited by sedimentation caused by project operation. At project recreation sites
with portages, Minnesota DNR recommends that each site include a safe, appropriatelydeveloped entry and exit point in and out of the water, and that any portage trail
developed should be relatively free from any major side slope or down slope and modest
enough to allow a wide range of users. Where steep sections of long distance occur,
resting points should be established. Minnesota DNR further recommends that a detailed
description and implementation schedule for adding portage markers to each of these
sites is needed because they do not all have any designated portage routes. Minnesota
DNR also recommends that road signage from the nearest paved public road should also
be added as this is standard procedure for water access sites to aid in the public location
of the site and for appropriate emergency response. Finally, Minnesota DNR
recommends Otter Tail develop a plan at the existing downstream access at the Friberg
Development to increase safety, such as installing a buoy system in the water or better
fencing around the substation and powerhouse.
Our Analysis
Enhancing project portage areas by designating portage trails, adding portage
markers, increasing the visibility of portage signs, and increasing vegetation and other
maintenance measures at entry and exit points near the river would improve public access
to project waters. Increasing the visibility of signs at project portage sites and adding
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16 United States Code (U.S.C.) § 803(a)(A).
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additional information, such as public operation hours, would help boaters locate entry
and exit points to and from the river and provide useful information to plan boating trips.
Although Minnesota DNR’s recommendation to install road signage from the nearest
paved public road could potentially aid emergency response services in locating project
sites, most of the project sites and parking areas are already visible from public roads or
located in the central downtown area of the City of Fergus Falls. Further, no entity or
person, including Otter Tail, has reported any issue with emergency response services not
being able to locate project recreation facilities.
Because not all project sites have designated portage trails, providing a detailed
description of the portage trail and designated route, and the location of portage markers
in the plan would ensure that each project portage area has a well-marked entry and exit
point in and out of the water and a designated trail. While Minnesota DNR recommends
the resting points be established where steep sections or long distances occur, Minnesota
DNR did not identify which project portage trails need resting points, nor did it provide
details of how many resting points were needed or the costs associated with constructing
the resting points. Further, none of the recreation use survey responses identified any
issues with traversing project portage trails or the need for resting points.
Otter Tail proposes a number of recreation facility enhancements at the Friberg
Dam Access Area that include improving signage, adding portage markers, and
improving access at the landing at the bottom of portage put-in. While Minnesota DNR
recommends that Otter Tail develop a plan to increase safety at the Friberg Dam Access
Area, such as installing a buoy system in the water or better fencing around the substation
and powerhouse, it did not provide any rationale as to why safety is an issue at this site.
Nonetheless, installing a buoys near the substation and powerhouse at Friberg Dam
Access Area would be consistent with the safety measures at the other project
impoundments.
While expanding power boating on additional project reservoirs could potentially
increase recreational opportunities at the project, boating use at the project is low in
general. Because there are numerous lakes that offer opportunities for motorized boating
within five to ten miles of the project (e.g., Alice, Fish, Little Anna, Swan, and Wall
Lakes, etc.), there is only minimal demand for power boating at the project. 46 For these
reasons, there is minimal need for power boating opportunities at the project.
If increased power boating activities are provided at the project, there could be
conflicts with other types of water-based activities at the project, including
canoeing/kayaking, fishing, and swimming.
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Accessibility
Minnesota DNR states that a significant deficiency in the Recreation Management
Plan is the lack of compliance with the American with Disabilities Act (ADA) at project
sites. Minnesota DNR states that the revised plan should encourage a cooperative effort
with Minnesota DNR and other partners to improve access for users of all abilities.
Minnesota DNR recommends that all recreational sites throughout the project area and
vicinity be reviewed for ADA compliance. Minnesota DNR states there are numerous
areas now being used that show erosion and/or require a scramble down the bank or
standing on rip-rap to fish along the shore and that these areas should be improved for
safety and sustainability. Minnesota DNR also recommends that shore fishing
opportunities be expanded to include a few accessible platforms with accessible parking
at each site.
Our Analysis
Otter Tail conducted an inventory and condition assessment of existing public
recreation facilities and access areas within the immediate project vicinity, which
included evaluating the suitability of facilities to provide opportunities for person with
disabilities. In the Updated Study Report, Otter Tail provided a brief description of each
site, including the number and condition of what it determined to be ADA-accessible and
barrier-free amenities, and a discussion of how existing and future project recreation
facilities would provide recreational opportunities for persons with disabilities. 47 Six
recreation sites within the project area provide some form of accessibility for the
disabled. Specific accessible facilities at one or more of the sites include a boat dock,
launch, fishing platform, and walkway. Additionally, four of those sites provide what
Otter Tail determined to be an ADA-designated parking spot or barrier-free parking.
While not every project site is accessible, there are numerous recreation sites within the
project area that provide accessible or barrier-free facilities for boating and fishing.
Recreation Monitoring
Otter Tail proposes to review the Recreation Management Plan every 10 years and
update the plan, if necessary, in consultation with Minnesota DNR, and file the plan
update for Commission review and approval. Otter Tail states that the updated plan
would include the results of one year of recreation use monitoring that would be
conducted at a similar level of effort as what was conducted for previous to the FERC
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Form 80 48 (i.e., plant operators would manually record recreation usage while the
operators are at each project site). If no revisions are needed based on the review of the
plan, Otter Tail proposes to provide a written statement that indicates the basis for there
being no need to upgrade facilities or otherwise modify the Recreation Management Plan.
Minnesota DNR states that updating the Recreation Management Plan every 10
years is insufficient to address ongoing recreational use issues. Further, Minnesota states
that Otter Tail provides no information on what reports would be provided, nor does it
provide any detailed information on how consultation would take place. Minnesota DNR
recommends that the Recreation Management Plan be reviewed and updated
approximately every three to five years and potentially include annual in-person
consultation with stakeholders to identify issues. Minnesota DNR further states that the
effects created by the operation of the project should remain part of the discussion and
part of the plan. Park Service also recommends that the Recreation Management Plan be
updated every five years after consultation with Park Service, Minnesota DNR, and other
stakeholders due to the number of project recreational facilities that extend along 32
miles of the Otter Tail River.
Our Analysis
Periodic recreation use monitoring over the term of a project license would help
determine whether facility improvements or modifications to operation and maintenance
are necessary. Agency and stakeholder involvement in the recreation plan update process
is standard and would be included in any license article required by the Commission.
Otter Tail states that it would conduct recreation use monitoring one year prior to
the review of the Recreation Management Plan. However, it is unclear how this
monitoring would be conducted. Although Otter Tail states that plant operators would
manually record recreation usage while the operators are at each project site, it is
assumed the plant operators would be at the project sites for other reasons (i.e.,
maintenance or operation). This methodology would not be an appropriate method to
record recreation use nor would it provide a reliable data on recreation use at the project
because the schedule, duration, and location of the where the spot counts would be
conducted is unclear. The proposed methodology lacks the basic components needed to
understand how recreation use at the project would be measured and is not consistent
with generally accepted practice in the scientific community. Conducting recreation spot
counts at each of the project recreation sites on different days (e.g., weekday vs weekend)
and at different times (e.g., morning vs. afternoon), as required in the licensing studies,
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would provide useful data on the number of visitors to the project and the types of
recreational activities visitors engage in while there. This information could also be used
to estimate site capacity and future demand.
Although Minnesota DNR states that updating the Recreation Management Plan
every 10 years would be insufficient to address ongoing recreational use issues, all six
project recreation facilities are utilized well below capacity, 49 with the exception of
summer holiday weekends or special events, and the sites are anticipated to remain below
capacity based on projected recreation use in the future. Further, the majority of
recreation use within the project area occurs at non-project sites (e.g., Godel Park,
Veterans Memorial Park, and Robert Hannah Park), which make up over half of the
recreation sites in the project area. Therefore, Park Service’s proposal for more frequent
monitoring than the 10 year interval proposed by Otter Tail is not justified.
In conclusion, there is no evidence to suggest that there are ongoing recreational
issues at the project or that projected future recreation demand would warrant more
frequent monitoring than the 10-year interval proposed by Otter Tail. The six formal
project recreation sites are operating at well below capacity, and there is no evidence in
the record to suggest that the sites will reach or exceed capacity at an interval faster than
10 years. Further, considering that the project provides six recreation sites and those sites
provide an important recreational benefit to the project area even though the sites are
utilized well below capacity most of the time, conducting recreation use monitoring every
10 years is an appropriate interval and would provide sufficient recreation use data often
enough to determine if facility expansion or improvements, or modifications to the
Recreation Management Plan are needed based on the recreation demand at the time of
the survey.
Recreation Boating Flows
Required Instream Flow Studies
Minnesota DNR also states that Otter Tail’s Friberg bypassed reach Instream Flow
Study and the Hoot Lake Minimum Flow Evaluation is deficient. Minnesota DNR states
that the recreation boating flows were not documented accurately or completely because
the contractors were modestly experienced in recreational boating, and they only boated a
small section of the entire 13-mile-long Hoot bypassed reach. Additionally, Minnesota
DNR states that Otter Tail did not provide the GPS coordinates or photographs of any
obstacles as required.
Park Service states that it is unable to provide recommendations related to
recreational boating opportunities downstream of the Friberg and Hoot developments due
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to what it views as a lack of recreational boating data for the two project bypassed
reaches. Park Service states that the study methods used were not consistent with
generally accepted practices in the scientific and professional recreational communities
(i.e., the licensee did not follow the methodology as outlined in Whittaker, Shelby, and
Gangemi (2005)). Park Service states that accurate information for an instream boating
flow study can be obtained only through structured interviews, recreation focus groups,
and stakeholder meetings. Park Service further states that based on input received during
the structured interviews, focus groups, and stakeholder meetings, an appropriately scaled
recreational instream flow study can be designed and conducted, as warranted. Further,
the study plan was based on transects studying aquatic habitat rather than recreation.
Park Service recommends that Otter Tail conduct a second recreational boating study
following the guidelines outlined in in Whittaker, Shelby, and Gangemi (2005) and upon
completion, develop recreational flow releases in consultation with FWS and Minnesota
DNR that include increasing and decreasing ramping rates that mimic the river’s natural
hydrograph during a storm event. A separate recreational boating report should also be
developed to include findings from other assessments, including paddling-related
recreational enhancements (e.g., access sites), informational signage, flow release
schedules, and related information on both Otter Tail’s website and appropriately placed
signage. Park Service further recommends Otter Tail monitor the annual use of the river
and evaluate that information in conjunction with stakeholders every five years, and share
draft reports with stakeholders for review and comment.
Our Analysis
The purpose of the recreation component of both the Friberg bypassed reach
Instream Flow Study and the Hoot Lake Minimum Flow Evaluation was to assess the
availability of recreational opportunities in the bypassed reach(s) by evaluating the
navigability of flows released from the Friberg Dam and the Hoot Diversion Dam in
concert with the instream flow studies. The intent of this study was not to be an
intensive, multi-phased study of boating potential as outlined in Whittaker, Shelby, and
Gangemi (2005). Rather, the study was designed with the more limited scope of
determining if the bypassed reaches were navigable.
Otter Tail was able to boat the entire Friberg bypassed reach. However, Otter Tail
stated in its Initial Study Report that although it planned to boat several 0.5-mile-long
reaches in the Hoot Diversion Dam bypassed reach, due to river access constraints,
researchers opted to canoe two longer, contiguous reaches. Minnesota DNR filed
comments on Otter Tail’s Initial Study Plan stating the study was not conducted as
required by the Commission because the boaters who participated in the boating
evaluation had below expert-level paddling experience. Commission staff stated that the
study plan determination did not require Otter Tail to conduct the studies with
experienced or expert boaters, nor did it require Otter Tail to collect information on
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boating participants’ experience levels. 50 Further, because the study reports include a
description of boating at each flow release, photographs of each flow, and the completed
boater flow surveys, which include observations of the boaters’ experience, there is
enough information in the study reports to understand how and why each flow was rated
without knowing the paddling experience of the participants. Although Otter Tail did not
include GPS coordinates for identified boating impediments in all the flows released in
the bypassed reaches in its Updated Study Report, Otter tail filed an addendum 51 that
included this missing information in its Updated Study Report and incorporated the
results of the study in the FLA.
During the Integrated Licensing Process, stakeholders, including Minnesota DNR,
Park Service, and Commission staff, had the opportunity to review and comment on the
proposed study methodology for the Friberg bypassed reach Instream Flow Study and the
Hoot Lake Minimum Flow Evaluation, including any preferred data collection and
analysis techniques, schedule, and the duration of the study (section 5.12 of the
Commission’s regulations). Park Service did not file comments asserting improper
design of the recreational boating component of the instream flow studies in Otter Tail’s
Proposed or Revised Study Plans. Further, Park Service provided no comments asserting
that the results of the instream flow studies in Otter Tail’s Initial Study Report or
Updated Study Report were at the time, erroneous. While Park Service recommends that
Otter Tail conduct a second recreational boating study that includes structured interviews,
recreation focus groups, and stakeholder meetings, and that the input received be used to
design and conduct an appropriately scaled recreational instream flow study, if
warranted, it is unclear how conducting another boating study and a scaled recreation
instream flow study would provide new information to the field work and consultation
that has already been completed. Although Otter Tail did not conduct structured
interviews, Otter Tail held and received public input during several public stakeholder
meetings on the proposed studies and the results of those studies during the pre-filing
study planning process, as noted above. Otter Tail invited Minnesota DNR and Park
Service, who are considered boating experts, to participate in the recreational boating
evaluation. Although the recreation component of both instream flow studies was done
in concert with the aquatic instream flow studies, that does not invalidate the data
collected on recreational boating flows at the project as inferred by Minnesota DNR and
Park Service. For all of these reasons, the pre-filing recreation flow studies conducted by
Otter Tail are sufficient for our analysis, and there is no demonstrated need for an
additional recreational instream flow study.
Additionally, requiring Otter Tail to file a separate report that would include
information such as paddling-related recreational enhancements, signage, and proposed
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flow schedules would not be necessary because this information is already contained in
the completed study reports that were used to inform Otter Tail’s FLA and proposed
Recreation Management Plan. However, Otter Tail did not propose to include any
recreation flow-related information in the Recreation Management Plan. Including
recreational flow-related information (i.e., recreational flow schedules in both the Friberg
and Hoot bypassed reaches) in the Recreation Management Plan would allow consulted
stakeholders to address any changes in operational flows that may affect recreational
flows at the project over the term of any license and determine whether modifications to
the plan are necessary.
Hoot Bypassed Reach Flows
Otter Tail proposes to continue to release a minimum flow schedule of 30 cfs from
the day after Labor Day through the end of March, 110 cfs during April and May, and 60
cfs from June through Labor Day, or inflow if less.
Minnesota DNR recommends Otter Tail release flows of 150 cfs in the Hoot
Diversion Dam bypassed reach from April 1 until the end of October to enhance boating
opportunities. Minnesota DNR states that after paddling the Hoot Diversion Dam
bypassed reach at flows of 51 cfs and then 109 cfs, the higher flows resulted in better
conditions for paddling and reduced the number of paddling impediments. Minnesota
DNR further states that the higher flows resulted in the elimination of the need to portage
around shallow/wide riffles and reduced hangups by 77% and scuffs of the kayak by
95%.
Our Analysis
Results from the instream flow study at Hoot bypassed reach demonstrated that the
existing flows of 30 cfs were difficult to navigate by boat. However, when the flows
were increased to 154 cfs and 221 cfs, respectively, the whole reach was navigable
without portage, except for the artificial rapids located at the lowest portion of the reach.
Releasing flows of 150 cfs continuously from April through the end of October, as
recommended by Minnesota DNR, would improve flows overall for recreational boating
without affecting project operation. However, because the majority of boating use occurs
during the recreation season, providing 150 cfs beyond Labor Day would provide
minimal recreation benefits.
Friberg Bypassed Reach Flows
Otter Tail proposes to release flows of 30 cfs (or inflow if less) year-round for the
protection of fish and aquatic resources in the Friberg bypassed reach.
Minnesota DNR recommends Otter Tail release flows of 110 cfs in the Friberg
bypassed reach during April and May, similar to existing flows in the Hoot bypassed
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reach, and flows of 60 cfs from June through Labor Day. Minnesota DNR states the
study report concluded that increasing the minimum flow from the existing flow releases
of 16 cfs would improve the suitability for canoeists and kayakers.
Our Analysis
Survey results indicate that boating (13.8%) and kayaking (10.8%) are two of the
top three reasons that the public visits the project. Currently, Otter Tail releases flows of
16 cfs in the Friberg bypassed reach, predominantly for the protection of aquatic
resources. The results of the boating survey conducted at Friberg Dam indicated that 16
cfs is not navigable by canoe or kayak. Increasing the flows to 54 cfs made the reach
more navigable to beginner and intermediate boaters, with areas of fast water throughout
and only requiring portage in one small area. Increasing the flows to 113 cfs and 185 cfs,
respectively, resulted in the entire reach becoming boatable without restrictions or
obstacles to navigability. While increasing the flows from 16 cfs to 30 cfs would slightly
increase the available aquatic habitat in the reach and would match part of Minnesota
DNR’s recommended flow regime of 30 cfs from early September through the end of
March (see section 3.3.1, Aquatic Resources), flows of 30 cfs and below would most
likely continue to make the reach unnavigable by canoe or kayak. However, increasing
the flows from 16 cfs to 110 cfs from April to May would improve navigability of the
reach by providing boatable flows that didn’t previously exist. Releasing flows of 54 cfs
during the spring and summer months through Labor Day would provide comparable
navigable flows for boaters during the recreation season and would likewise provide a
new boating opportunity at the project.
Land Use
Project Boundary
As discussed in section 2.1.2, Current and Proposed Project Boundary, Otter Tail
proposes several modifications to the existing project boundary.
At the Friberg development, Otter Tail proposes to add the powerhouse into the
existing boundary and remove 0.33 acre of land west of the powerhouse and 1.81 acres
(Otter Tail, 2021b) of a small, rural area north of the powerhouse.
At the Hoot development, Otter Tail proposes to remove 16.46 acres (Otter Tail,
2021b) that includes the non-project coal-fired generating plant and industrial area
around the plant. Otter Tail also proposes to adjust the project boundary at the upper end
of the development due to previous irregularities in the mapping of the project which
would remove 4.05 acres (Otter Tail, 2021b).
At the Central development, Otter Tail proposes to remove 60.41 acres of the
riverine reach of Otter Tail River downstream of Central Dam from the tailrace to the
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Pisgah development boundary (Otter Tail, 2021b), which includes the removal of the City
of Fergus Falls’ recreation trail along the river. Additionally, Otter Tail proposes to
remove 52.63 acres (Otter Tail, 2021b) of the area upstream of the Concord Street bridge,
which includes a riverine area , and make adjustments near the powerhouse as a result of
modern GIS mapping.
At the Pisgah development, Otter Tail proposes to remove 0.14 acre of land near
the dam as a result of a new state highway and bridge across Pisgah impoundment as well
as 1.72 acres (Otter Tail, 2021b) of suburban and forested lands that are inaccessible to
the public for recreation.
At Dayton Hollow development, Otter Tail proposes to remove 7.06 acres (Otter
Tail, 2021b) of open or forested lands east and south of the dam that do not have public
access and are not available for recreational use. Additionally, Otter Tail proposes to
remove 0.29 acre (Otter Tail, 2021b) of land south and west of the dam as a result of
mapping updates.
Minnesota DNR recommends that no sections of project lands be removed, as
proposed by Otter Tail, and that the project boundary be expanded to include the entire
approximately 35-mile stretch of river between the impoundment at the Friberg
development and the Dayton Hollow Dam because the entire area is affected by project
operation.
Our Analysis
Commission regulations require that all lands necessary for the operation and
maintenance of the project be included in the project boundary. 52 However, lands that
have no project-related purpose are not required to be included in the project boundary.
Most of the project boundary changes proposed by Otter Tail are a result of
updated GIS mapping systems and none of the proposed changes involve removal of
lands that are necessary for project operation, maintenance, or access to project recreation
facilities. For example, the non-project coal-fired generating plant and associated
industrial area at Hoot development that occupies 16.46 acres of land within the project
boundary serves no project-related purpose. Additionally, the 0.14 acre of land east of
the Pisgah impoundment near the new state highway and bridge does not have a projectrelated purpose.
Minnesota DNR has neither demonstrated that the lands proposed for removal
have a project-related purpose (e.g., necessary for operation or maintenance), nor
justified how any additional lands in the approximately 35-mile-long river stretch
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between the impoundment at the Friberg development and the Dayton Hollow Dam
would serve a project purpose. Although the removal of 60.41 acres of riverine reach
between the Central Dam tailrace and the Pisgah development boundary includes the
removal of the City of Fergus Falls’ River Walk scenic trail, the trail is not a project
facility and there is no basis for requiring that it be a project facility (i.e., there is no
reason to believe that City of Fergus Falls would not continue to maintain this trail over
the term of a new license).
3.3.5 Cultural Resources
3.3.5.1

Affected Environment

Section 106 of the NHPA requires that the Commission take into account the
effects of its actions on historic properties and afford the Advisory Council on Historic
Preservation (Advisory Council) a reasonable opportunity to comment on the
undertaking. 53 Historic properties are those that are listed or eligible for listing in the
National Register of Historic Places (National Register). The regulations implementing
section 106 of the NHPA also require that the Commission seek concurrence with the
state historic preservation office on any finding involving effects or no effects on historic
properties, and consult with interested Indian tribes or Native Hawaiian organizations that
attach religious or cultural significance to historic properties that may be affected by an
undertaking. In this document, we also use the term “cultural resources” for properties
that have not been determined eligible for listing in the National Register. Cultural
resources represent things, structures, places, or archaeological sites that can be either
prehistoric or historic in origin. In most cases, cultural resources less than 50 years old
are not considered historic.
Area of Potential Effect
The Advisory Council defines an APE as the geographic area or areas in which an
undertaking may directly or indirectly cause alterations in the character or use of historic
properties, if any such properties exist (36 C.F.R. § 800.16(d)). The APE for the project
generally includes the lands enclosed by the proposed project boundary including both inwater and on-shore project lands and facilities, and lands or properties outside the project
boundary where project operation or other project-related activities may cause changes in
the character or use of historic properties, if any historic properties exist.
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Cultural and Historical Background
Regional History
The precontact occupation of Minnesota is generally divided into five broad
periods: Early Paleo-Indian, Late Paleo-Indian, Archaic, Initial Woodland, and Terminal
Woodland, which are defined primarily by changes in subsistence strategies, cultural
developments, and technology. The Early and Late Paleo-Indian periods encompass the
cultural remains of the earliest recorded occupations of the region, after approximately
12,000 B.P. Paleo-Indians were nomadic, seasonally following large herds of migrating
game. In the Late Paleo-Indian period, hunting activity shifted from large-scale
expeditions to smaller, but more regular hunting within a more localized territory. The
beginning of the Archaic period is marked by the retreat of the Great Lakes and
decreasing populations of mega-fauna, resulting in a shift in the seasonal migration
patterns of the previous period towards more localized seasonal settlements and
subsistence patterns. By the end of this period, interaction among settlements and trade
across regions of North America indicates larger and more permanent occupations.
During the Initial and Terminal Woodland periods, the innovation of ceramic technology
and the emergence of agriculture were accompanied by a shift toward sedentary, agrarian
communities with increased cultural complexity and traditions.
In the mid-17th century, the first Europeans to settle in Minnesota were likely
French, followed by other Europeans and Americans, who came in small numbers in
search of natural resources such as furs. From this period until the Treaty of Paris in
1763, the French dominated the region, developing a fur trade between a company
formed by merchants in Quebec and Montreal and the Dakota Tribe. Following the
Treaty of Paris, the British occupied the region, developing fur trading posts across
Minnesota.
Local History
Fergus Falls was established in the early 1870s and became the county seat of
Otter Tail County. In 1907, the Otter Tail Power Company was established in Fergus
Falls by Vernon A. Wright, who designed and engineered the dams and hydroelectric
facilities along the Otter Tail River. The Central development was the first of the
developments built by Wright, constructed in 1871 in downtown Fergus Falls. The
remainder of the developments under the ownership of Otter Tail Power Company were
constructed between 1907 and 1926, including Dayton Hollow (1907-1908), followed by
Hoot (1913), Pisgah (1918), and Friberg (1925). An additional development, Frazaee,
was constructed in 1926, and later demolished.
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Archaeological and Historic Resources
Cultural Resources Investigations
In 2017, Otter Tail conducted a cultural resources study to identify any
archaeological or historic resources that could be affected by the project. The study
included an above ground architectural survey and an archaeological survey.
The above ground architectural survey identified 4 architectural resources eligible
for listing on the National Register: (1) the Central development (criterion A); (2)
Dayton Hollow development (criterion A); (3) the Friberg development (criterion A, B
and C); and (4) the Pisgah development (criterion A,B and C). In a letter filed on May
24, 2018, the Minnesota State Historic Preservation Office (Minnesota SHPO) concurred
with the eligibility of the four architectural resources.
The 2017 archaeological survey resulted in the identification of one previously
recorded, but unevaluated, archaeological site within the project’s APE, site 21OT0070,
located on the edge of Hoot reservoir. Due to high water levels at the time of the survey,
the site could not be relocated. No new archaeological sites were identified during the
survey. As a result of consultation with the Minnesota SHPO, Otter Tail conducted an
additional Phase I archaeological survey in 2020. The 2020 archaeological survey
resulted in the identification of four previously recorded archaeological sites and two new
archaeological sites. Two sites, including site 21OT0070, which was revisited, were
determined to be ineligible for listing on the National Register. The remaining previously
recorded sites could not be relocated within the APE and one of the new archaeological
sites was also determined to be outside of the APE.
3.3.5.2

Environmental Effects

Otter Tail proposes to continue to operate the project as run-of-river and does not
propose any new construction, ground-disturbing activities, or changes to project
operation and maintenance. Otter Tail proposes modifying the project boundary to
include only land required for project operation or maintenance. To ensure historic
properties are protected during the term of the license, Otter Tail proposes to develop and
implement a final HPMP. A draft HPMP was submitted with the FLA on November 27,
2019.
Our Analysis
Project Operation
Continued operation of the Otter Tail River Project would ensure that the project
continues its historical function of generating electricity, which would be considered a
beneficial effect. However, operating and maintaining the project throughout the term of
any license could result in unanticipated adverse effects to the Central development,
Dayton Hollow development, Friberg development and Pisgah development, including
repairs and modifications that, while necessary for the continued safe and efficient
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operation, are not in keeping with the project’s historic character. The draft HPMP,
which would be finalized after consultation with the Minnesota SHPO, the Flandreau
Santee Sioux Tribe of South Dakota, Leech Lake Band of the Minnesota Chippewa
Tribe, Upper Sioux Community, and the Sisserton-Wahpeton Oyate, would contain
treatment and mitigation measures for unavoidable and unanticipated adverse effects and
a procedure for consulting with the Minnesota SHPO. Therefore, any potential adverse
effects of project operation and maintenance on the developments would be addressed by
the HPMP. An executed PA, which would be signed by the Minnesota SHPO, would
implement the proposed HPMP and would stipulate that Otter Tail file the final HPMP
for Commission approval within one year after issuance of any license for the project.
Project Boundary
As discussed in section 3.3.4, Recreation and Land Use, Otter Tail proposes to
remove land from the project boundary. No historic properties were identified within the
land Otter Tail proposes to remove from the project boundary; therefore, modifying the
project boundary would not affect historic properties.
4.0

DEVELOPMENTAL ANALYSIS

In this section, we look at the project’s use of the Otter Tail River for hydropower
purposes to see what effect various environmental measures would have on the project’s
costs and power generation. Under the Commission’s approach to evaluating the
economics of hydropower projects, as articulated in Mead Corp., 54 the Commission
compares the current project cost to an estimate of the cost of obtaining the same amount
of energy and capacity using a likely alternative source of power for the region (cost of
alternative power). In keeping with Commission policy as described in Mead Corp., our
economic analysis is based on current electric power cost conditions and does not
consider future escalation of fuel prices in valuing the hydropower project’s power
benefits.
For each of the licensing alternatives, our analysis includes an estimate of: (1) the
cost of individual measures considered in the EA for the protection, mitigation, and
enhancement of environmental resources affected by the project; (2) the cost of
alternative power; (3) the total project cost for construction, operation, maintenance, and
environmental measures; and (4) the difference between the cost of alternative power and
total project cost. If the difference between the cost of alternative power and total project
cost is positive, the project produces power for less than the cost of alternative power. If
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the difference between the cost of alternative power and total project cost is negative, the
project produces power for more than the cost of alternative power. This estimate helps
to support an informed decision concerning what is in the public interest with respect to a
proposed license. However, project economics is only one of many public interest
factors the Commission considers in determining whether, and under what conditions, to
issue a license.
4.1 POWER AND ECONOMIC BENEFITS OF THE PROJECT
Under the Commission’s approach to evaluating the economics of hydropower
projects, as articulated in Mead Corp., 55 the Commission compares the current cost to
produce project power to an estimate of the cost to provide the same amount of energy
and capacity for the region using the most likely alternative source of power (cost of
alternative power). In keeping with the policy described in Mead Corp., our economic
analysis is based on current electric power cost conditions and does not anticipate or
estimate changes in fuel costs that could occur during a project’s license term.
Table E-17summarizes the assumptions and economic information we use in our
analysis. This information was provided by Otter Tail in its FLA and subsequent
submittals and is reasonable to use for the purposes of our analysis. Cost items common
to all alternatives include: taxes and insurance costs; net investment (the total investment
in power plant facilities remaining to be depreciated); relicensing costs; normal operation
and maintenance cost; and Commission fees. All dollars in Table E-17are for year 2019.
4.2 COMPARISON OF ALTERNATIVES
Table E-18 summarizes the installed capacity, annual generation, cost of
alternative power, estimated total project cost, and difference between the cost of
alternative power and total project cost for each of the alternatives considered in this EA:
no-action, the applicant’s proposal, and the staff alternative.
4.2.1 No-Action Alternative
Under the no-action alternative, the project would have an installed capacity of
3.45 MW and generate an average of 22,322 MWh of electricity annually. The
alternative power source’s cost to produce the same amount of electricity would be
$435,056, or about $19.49/MWh. The average annual project cost is $893,702 or about
$40.04/MWh. Subtracting the total annual project cost from the alternative source of
power’s current cost, the project’s cost to produce 22,322 MWh of electricity is
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cost is the largest component of the cost of electricity production.
59

$458,646, or $20.55 more than the alternative source of power’s cost to produce the same
amount of electricity.
4.2.2 Otter Tail’s Proposal
Under Otter Tail’s proposal, which includes new environmental measures, the
project would continue to operate in its current mode with an installed capacity of
3.45 MW. However, the project would generate an average of 22,228 MWh of electricity
annually, which is about 100 MWh less than under the no-action alternative. The
alternative source of power’s cost to annually produce 22,228 MWh of electricity would
be $433,224 or $19.49/MWh. The average annual project cost would be $916,765 or
$41.24/MWh. Subtracting the total annual project cost from the alternative source of
power’s current cost, the project’s cost to produce 22,228 MWh of electricity would be
$483,541, or $21.75 more than the alternative source of power’s cost to produce the same
amount of electricity.
4.2.3 Staff Alternative
Appendix D presents the staff-recommended additions, deletions, and
modifications to Otter Tail’s proposed environmental protection, mitigation and
enhancement measures and the estimated capital, annual and levelized annual cost of
each.
Under the Staff Alternative, which includes new environmental measures, the
project would continue to operate in its current mode with an installed capacity of 3.45
MW. However, the project would generate an average 22,049 MWh of electricity
annually, which is about 275 MWh less than under the no-action alternative. The
alternative source of power’s cost to annually produce 22,049 MWh of electricity would
be $429,735 or $19.49/MWh. The average annual project cost would be $926,733 or
$42.03/MWh. Subtracting the total annual project cost from the alternative source of
power’s current cost, the project’s cost to produce 22,049 MWh of electricity would be
$496,998, or $22.54 more than the alternative source of power’s cost to produce the same
amount of electricity.
4.3 COST OF ENVIRONMENTAL MEASURES
Appendix D presents the cost of each of the environmental enhancement measures
considered in our analysis. We convert all costs to equal annual (levelized) values over a
30-year period of analysis to give a uniform basis for comparing the benefits of a
measure to its cost.
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5.0

CONCLUSIONS AND RECOMMENDATIONS

5.1 COMPREHENSIVE DEVELOPMENT AND RECOMMENDED
ALTERNATIVE
Sections 4(e) and 10(a) of the FPA require the Commission to give equal
consideration to the power development purposes and to the purposes of energy
conservation; the protection, mitigation of damage to, and enhancement of fish and
wildlife; the protection of recreational opportunities; and the preservation of other aspects
of environmental quality. Any license issued shall be such as in the Commission’s
judgment will be best adapted to a comprehensive plan for improving or developing a
waterway or waterways for all beneficial public uses. This section contains the basis for,
and a summary of, our recommendations for relicensing the project. We weigh the costs
and benefits of our recommended alternative against other proposed measures.
Based on our independent review of agency and public comments filed on the
project and our review of the environmental and economic effects of the proposed project
and project alternatives, we selected the staff alternative as the preferred alternative. We
recommend this alternative because: (1) issuing a new license for the project would
allow Otter Tail to continue to operate the project as a dependable source of electrical
energy; (2) the 3.45 MW of electric capacity comes from a renewable resource that does
not contribute to atmospheric pollution; (3) the public benefits of the staff alternative
would exceed those of the no-action alternative; and (4) the proposed and recommended
measures would enhance aquatic and recreational resources, and protect wildlife
resources and cultural resources at the project.
In the following section, we make recommendations as to which environmental
measures proposed by Otter Tail or recommended by agencies or other entities should be
included in any new license issued for the project. In addition to Otter Tail’s proposed
environmental measures listed below, we recommend additional staff-recommended
environmental measures to be included in any license issued for the project.
5.1.1 Measures Proposed by Otter Tail
Based on our environmental analysis of Otter Tail’s proposal in section 3,
Environmental Analysis, and the costs presented in section 4, Developmental Analysis,
we conclude that the following environmental measures proposed by Otter Tail would
protect and enhance environmental resources and would be worth the cost. Therefore, we
recommend including these measures in any license issued for the project.
• Operate the project in a run-of-river mode, where outflow from the project
approximates inflow, maintaining constant reservoir surface elevations at the
developments.
• Modify the current project boundary to include the powerhouse at the Friberg
development, remove the non-project coal-fired generating plant and
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associated industrial area at Hoot development, remove the riverine reach
between the Central Dam tailrace and the upper Pisgah development boundary,
remove lands around the new state highway and bridge across the Pisgah
impoundment, and correct the project boundary in several areas due to
previous irregularities in the mapping of the project, resulting in the removal of
approximately 145 acres from the existing project boundary.
• Implement the Recreation Management Plan which includes measures to: (1)
maintain project recreation facilities owned by Otter Tail; (2) add portage
markers to designated portage routes; (3) improve the visibility and content of
existing signage and install additional signs where needed; (4) improve portage
areas by increasing vegetation maintenance (i.e., mowing and weed-whipping)
and clearing eroded rocks and/or dead tree roots from portage landings; (5)
monitor recreation use at the project; and (6) review the Recreation
Management Plan every 10 years and consult with Minnesota DNR to
determine if modifications are necessary.
• Finalize an implement the draft HPMP to protect historic properties within the
project’s APE that may be adversely affected by project operation and
maintenance.
5.1.2 Additional Measures Recommended by Staff
In addition to Otter Tail’s proposed measures noted above, we recommend
including the following additional measures in any license that may be issued for the
Otter Tail River Project.
• Develop an operation compliance monitoring plan that includes provisions for
monitoring and reporting compliance with the operating requirements of the
license (e.g., run-of-river mode, maintaining constant reservoir surface
elevations, and maintaining minimum flows in the bypassed reaches).
• Provide a minimum flow of 30 cfs from November 1 through March 31, 150
cfs from April 1 through Labor Day, and 60 cfs from the day after Labor Day
through October 31, or inflow if less to the Hoot bypassed reach to enhance
aquatic habitat and recreational boating.
• Provide a minimum flow of 30 cfs from the day after Labor Day through
March 31 and 54 cfs from April 1 through Labor Day, or inflow if less to
enhance aquatic habitat and recreation boating in the Friberg bypassed reach.
• Avoid cutting trees equal to or greater than 3 inches in diameter at breast
height on project land between June 1 and July 31 to protect the northern longeared bat.
• Implement bald eagle protection measures to protect bald eagles during
vegetation management.
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• Modify the Recreation Management Plan to include additional information on
the proposed enhancement measures, recreational flow-related information, an
updated implementation schedule, and recreation monitoring.
• Install buoys at Friberg Dam Access Area near the substation and powerhouse
to increase public boating safety.
• Execute a PA to protect historic properties.
Below, we discuss the basis for the staff-recommended modifications and
measures.
Operational Compliance Monitoring Plan
As discussed in section 3.3.1, Aquatic Resources, developing a formal project
operation compliance monitoring plan would provide a mechanism for reporting
operational data and deviations from license requirements, facilitate administration of any
new license issued for the project, and ensure the protection of aquatic resources that are
sensitive to water level fluctuations.
For the reasons discussed above, we recommend that Otter Tail develop an
operation compliance monitoring plan, after consultation with FWS and Minnesota DNR,
and include a description of the mechanisms and structures that would be used, a protocol
for maintaining and calibrating equipment, and include provisions for: (1) monitoring
run-of-river operation, minimum flows to the bypassed reaches, and impoundment
surface elevation levels to document compliance with the operational conditions of any
new license; (2) a description of all water level sensors, staff gages, and any other gages
or measuring devices, or techniques that will be used to monitor compliance; (3) a
description of the procedures for maintaining and calibrating monitoring equipment; (4)
standard operating procedures to be implemented (a) outside of normal operating
conditions, including during scheduled facility shutdowns, and (b) during emergency
conditions such as unscheduled facility shutdowns and maintenance, including any
unscheduled impoundment drawdowns and subsequent refills, in order to minimize
project effects on environmental resources; and (5) maintaining a log of project operation
for inspection. We estimate that the annual levelized cost of developing an operation
compliance monitoring plan would be approximately $362 and conclude that the benefits
of the plan outweigh the cost.
Bald Eagle Protection Measures
As discussed in section 3.3.2, Terrestrial Resources, a bald eagle was observed at
the Hoot development during the 2017 wildlife survey, and the types of hardwood trees
that are known to provide nesting habitat for bald eagles occur within the project
boundary. The use of machinery for vegetation management during project maintenance
has the potential to disturb bald eagles during nest building, incubation, and fledging
phases of their reproductive cycle. Regular vegetative maintenance activities may result
in eagles engaged in nest building, incubating, or other reproductive behaviors to
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abandon the nest. Implementing the following measures in accordance with the National
Bald Eagle Management Guidelines would prevent project-related effects to bald eagles
and ensure the protection of bald eagle nesting habitat within project-affected lands:
(1) restrict clear cutting or removal of overstory trees within 330 feet of a nest and at any
time maintain a buffer of at least 660 feet between project activities and the nest,
including active and alternate nests; and (2) maintain landscape buffers that screen
project maintenance from the nest. Therefore, we recommend these measures because
they would prevent project-related effects to bald eagles and ensure the protection of bald
eagle nesting habitat within the project. The implementation of bald eagle protection
measures would be $0, and the benefits outweigh the negligible cost.
Northern Long-Eared Bat Protection
As described in section 3.3.3, Threatened and Endangered Species, several acres
of woodland occurs within the proposed project boundary. These mature, hardwood trees
could provide foraging and roosting habitat to the northern long-eared bat. Maintenance
has the potential to disturb roosting bats and their newly born pups during a sensitive
period of their life cycle. Therefore, we recommend implementing a seasonal clearing
restriction for trees equal to or greater than 3 inches in diameter at breast height, between
June 1 and July 31, which would avoid disturbance during the time period when the
northern long-eared bat may be occupying nearby roosting trees. The implementation of
northern long-eared bat protection measures would be $0, and the benefits outweigh the
negligible cost.
Recreation Management Plan
As discussed in section 3.3.4, Recreation and Land Use Resources,
implementation of the proposed Recreation Management Plan for the Otter Tail River
Project would provide a framework for Otter Tail to continue to maintain and operate
existing project recreation sites and facilities, improve existing portage areas, and
monitor recreational use and needs over the term of any new license. However, the
proposed plan does not include sufficient information on the enhancement measures
proposed at project recreation sites, such as the location of portage trail routes or portage
markers or the location and content of additional signage. Further, the plan does not
include any information on recreational boating flows at the project (see also discussion
under Recreational Facility Enhancements and Recreation Boating Flow Study below)
and the implementation schedule lacks specificity in the timeframes proposed to
implement each enhancement measure.
Because not all project sites have designated portage trails, providing a detailed
description and map of the portage trail routes and the location of portage markers would
ensure that each project portage area has a well-marked entry and exit point in and out of
the water and a designated trail. Additionally, providing information on the location and
content of additional signage at the project would help Commission staff determine if
project sites are well-marked and visible to the public. Updating the implementation
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schedule in the Recreation Management Plan would provide a realistic framework by
which Otter Tail would implement the proposed recreational enhancements at each
project recreation site.
Although Otter Tail proposed to consult with Minnesota DNR on the Recreation
Management Plan, if needed, Otter Tail does not propose to consult with the City of
Fergus Falls, who also own and manage recreational facilities within the project
boundary. Including both Minnesota DNR and City of Fergus Falls on the periodic
review of the Recreation Management Plan would help to ensure that project facilities
and amenities are managed to meet existing recreation use and future demand over the
term of any new license. Further, consulting with both entities on the review of the plan
would help inform Minnesota DNR and the City of Fergus Falls of any changes in
recreation use or management at the project that could affect nearby non-project sites.
Therefore, we recommend the Recreation Management Plan be modified to
include: (1) a detailed discussion of proposed enhancement measures (e.g., a description
and map of the designated routes of portage trails and location of portage markers and
additional signage); (2) recreational flow-related information; (3) an updated
implementation schedule; (4) a detailed description of the methodology used to monitor
recreation use one year prior to reviewing the plan (see discussion below); and (5)
provisions to consult with Minnesota DNR and City of Fergus Falls on the periodic
review of the plan. Implementing the modified Recreation Management Plan would be
worth the levelized cost of $11,447.
Recreation Facility Enhancements
Although Minnesota DNR’s recommendations to install additional road signs at
project recreation sites and rest areas on portage trails could potentially improve public
access, most of the recreation sites and parking areas at the project are already visible
from public roads. Further, several of recreation sites within the project boundary
provide accessible facilities for boaters. There is no indication that additional road signs
are needed. Therefore, we do not recommend Otter Tail install additional road signs at
project recreation sites, nor do we recommend Otter Tail install rest areas on project
portage trails.
Minnesota DNR recommends Otter Tail install a buoy system at Friberg Dam
Access Area to increase public safety. As discussed section 3.3.4, Recreation and Land
Use Resources, installing a buoy system at Friberg Dam Access Area would improve
boater safety and be consistent with the safety measures implemented at other project
impoundments. Therefore, we recommend Otter Tail install a buoy system at Friberg
Dam Access Area at the estimate minimal levelized cost of $121.
Accessibility
Minnesota DNR recommends all recreational sites throughout the project area and
vicinity should be reviewed for compliance with ADA. However, as discussed in section
3.3.4, Recreation and Land Use Resources, the Commission does not have the authority
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to enforce compliance with the ADA. Nevertheless, Otter Tail already conducted an
assessment of existing recreation facilities and access areas at the project and evaluated
the suitability of facilities to provide accessible opportunities for person with disabilities.
Further, this EA includes the same assessment, concluding that additional barrier-free
facilities are not needed at the project because there are numerous recreation sites within
the project area that provide accessible or barrier-free facilities for boating and fishing.
Therefore, we do not recommend an ADA-compliance review of the project’s facilities.
Recreation Monitoring
Conducting periodic recreation use monitoring over the term of any new license
would help Otter Tail determine whether facility improvements or modifications to the
Recreation Management Plan are necessary. Additionally, including consultation with
Minnesota DNR and the City of Fergus Falls, who also own and manage recreational
facilities within the project boundary, would assist Commission staff of the need for any
future changes in the operation or management of project facilities based on recreation
demand. As discussed in section 3.3.4, Recreation and Land Use Resources, although
Otter Tail proposes to conduct recreation monitoring one year prior to review of the
Recreation Management Plan, plant operators manually recording recreation usage while
working at the project developments would not be appropriate. Conducting recreation
spot counts at each of the project recreation sites at different times on different days
would provide useful data on the number of visitors and types of recreation occurring at
the project in order to determine if the project is continuing to meet recreation demand.
Therefore, we recommend Otter Tail modify the Recreation Management Plan to include
a detailed description of the methodology it would use to monitor recreation use one year
prior to reviewing the plan (i.e., conduct spot counts at project recreation sites at varying
times on varying days) and how this information would be incorporated into the review
of the plan. The cost of this recommended measure would be $1,000. 56 The benefits of
modifying the proposed Recreation Management Plan to include a detailed description of
methodology to monitor recreation use would justify the minor cost.
While Minnesota DNR recommends the Recreation Management Plan be
reviewed every three to five years and Park Service recommends a review every five
years, all six project recreation facilities are utilized well below capacity, as discussed in
section 3.3.4, Recreation and Land Use Resources, with the exception of summer holiday
weekends or special events. Further, the sites are anticipated to remain below capacity
based on projected recreation use in the future. Therefore, we have no justification for
recommending this more frequent recreation use monitoring at the project
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The cost of this measure is included in the overall cost of the staff
recommendation to modify the Recreation Management Plan to include additional
information.
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Aquatic Species and Recreational Boating Flows
Hoot Bypassed Reach
Otter Tail proposes to continue to provide a minimum flow to the Hoot bypassed
reach of 30 cfs from the day after Labor Day through March 31, 110 cfs from April 1 to
May 31, and 60 cfs from June 1 to Labor Day, or inflow if less. Minnesota DNR
recommends that flows to the bypassed reach be increased to 150 cfs from April 1 to
October 31 to further enhance recreational opportunities and aquatic habitat. As
discussed in section 3.3.1, Aquatic Resources, results from the 2017 instream flow study
(2017 Hoot study) showed that maintaining flows of 150 cfs through October offers good
to maximum suitability for all of the aquatic species in the study. Additionally, as
discussed in section 3.3.4, Recreation and Land Use, results from the 2017 Hoot study
Dam showed that the flows under 60 cfs were difficult to navigate by boat, but when the
flow was increased to 154 cfs, the whole reach was navigable without portage, except for
the artificial rapids located at the lowest portion of the reach.
However, as discussed in section 3.3.1, Aquatic Resources, flows available to the
project are highest from April through July, begin to decrease in August, and continue
decreasing through September and October. Therefore, Minnesota DNR’s recommended
flow regime could cause a rapid reduction to 30 cfs during periods of decreased seasonal
flows (i.e., November 1st). Such a rapid decrease in flows could displace or strand
aquatic species such as fish and macroinvertebrates located in the bypassed reach.
Further, as discussed in section 3.3.4, Recreation and Land Use, extending the 150 cfs
flows past Labor Day, which is typically the end of the summer season, would not be
beneficial because the majority of boating use occurs during the recreation season.
Therefore, we conclude that adopting Minnesota DNR’s recommended flow regime
would not be justified nor worth the estimated annual generation loss of about 339 MWh
at an annual levelized cost of approximately $6,607.
As discussed in section 3.3.4, Recreation and Land Use, providing higher flows of
150 cfs through Labor Day would create a recreational boating opportunity that doesn’t
already exist under current conditions. Further, as discussed in section 3.3.1, Aquatic
Resources, reducing flows to 60 cfs in early September (i.e., the day after Labor Day),
could help minimize the disruptions to aquatic species in the bypassed reach prior to
reducing flow to 30 cfs in November, and would better resemble the natural flow regime
of the Otter Tail River. Additionally, increasing the minimum flow from the current 30
cfs to 60 cfs from the day after Labor Day through the end of October shows a minor
benefit to aquatic species and would maintain hydrologic connectivity between the Hoot
bypassed reach and the Hoot Diversion Dam reservoir via the existing nature-like
fishway. Therefore, staff recommends that Otter Tail provide a minimum flow to the
Hoot bypassed reach of 30 cfs from November 1 through March 31, 150 cfs from April 1
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through Labor Day, and 60 cfs from the day after Labor Day through October 31, or
inflow if less. 57
In consideration of the benefits, annual generation losses, and environmental costs
of the various minimum flow proposals and recommendations, the staff-recommended
minimum flows would represent the best balance and would be worth the
aforementioned costs.
Friberg Bypassed Reach
Otter Tail proposes to increase the year-round minimum flow to the Friberg
bypassed reach from 16 cfs to 30 cfs, or inflow if less. Minnesota DNR recommends that
the flow regime of the Friberg bypassed reach be the same as the existing flow regime at
the Hoot bypassed reach; therefore, Minnesota DNR recommends that the flow regime at
the Friberg bypassed reach be 30 cfs from the day after Labor Day through March 31,
110 cfs from April 1 to May 31, and 60 cfs from June 1 to Labor Day, or inflow if less, to
improve recreational boating and habitat suitability for aquatic species. Minnesota DNR
states that 110 cfs is needed to provide the maximum suitability for spawning lake
sturgeon and other spring spawning species.
As discussed in section 3.3.1, Aquatic Resources, results from the 2017 instream
flow study (2017 Friberg study) indicate that increasing the minimum flow from 16 cfs to
30 cfs shows a minor benefit to aquatic species in the reach and would also match part of
Minnesota DNR’s recommended flow regime of 30-cfs from early September through the
end of March. However, intermediate releases (e.g., 54 cfs or 113 cfs) would improve
habitat suitability for most aquatic species in the study compared to lower flows (e.g., 16
cfs or 30 cfs). As discussed in section 3.3.4, Recreation and Land Use, results of the
boating survey conducted at the Friberg bypassed reach indicated that the existing flows
during low-flow, non-spill conditions are not navigable by canoe or kayak. However, the
study showed that by increasing the flows to 54 cfs, the reach became navigable for
beginner and intermediate boaters, with only one small area requiring portage. Increasing
the flows to 113 cfs and 185 cfs, respectively, resulted in the entire reach becoming
boatable without restrictions or obstacles to navigability.
Otter Tail’s proposal to increase the year-round minimum flow to the Friberg
bypassed reach from 16 cfs to 30 cfs, or inflow if less, would result in the loss of about
94 MWh of electricity per year at a levelized annual cost of $1,832.
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Staff’s recommended minimum flow regime would result in the loss of about
169 MWh of electricity generation per year at a levelized annual cost of $3,294, which is
$3,313 less than Minnesota DNR’s recommendation.
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Minnesota DNR’s recommendation that Otter Tail provide a minimum flow to the
Friberg bypassed reach of 30 cfs from the day after Labor Day through March 31, 110 cfs
from April 1 to May 31, and 60 cfs from June 1 to Labor Day, or inflow if less, would
result in the loss of about 120 MWh of electricity per year at a levelized annual cost of
$2,339.
The results from the 2017 Friberg study indicate that releasing flows of 54 cfs
during the spring would provide a similar level of habitat suitability for aquatic species
compared to 113 cfs, and although there is a marginal increase in sturgeon spawning
habitat suitability between 54 and 113 cfs, overall spawning suitability is low for lake
sturgeon in the bypassed reach. Further, as discussed in section 3.3.4, Recreation and
Land Use, releasing flows of 54 cfs during the spring and summer months through Labor
Day would provide comparable navigable flows for boaters as DNR’s recommended 110
cfs during the recreation season and still create a recreational boating opportunity that
does not exist under current conditions. Therefore, staff recommends that Otter Tail
provide a minimum flow to the Friberg bypassed reach of 30 cfs from the day after Labor
Day through March 31, and 54 cfs from April 1 to Labor Day, or inflow if less, which
would result in the loss of about 104 MWh of electricity per year at a levelized annual
cost of $2,027.
In consideration of the benefits and costs of the various minimum flow proposals
and recommendations, the staff-recommended minimum flows would provide the best
balance among competing uses of river flows (i.e., flows for project generation and flows
for aquatic and recreational resources).
Project Boundary
Otter Tail proposes to modify the existing project boundary to add the powerhouse
at Friberg development, remove the non-project coal-fired generating plant and
associated industrial area at Hoot development, remove the riverine reach between the
Central Dam tailrace and the upper Pisgah development boundary, remove lands around
the new state highway and bridge across the Pisgah impoundment, and correct the project
boundary in several areas due to previous irregularities in the mapping of the project,
resulting in the removal of approximately 145 acres from the existing project boundary.
Minnesota DNR recommends that no portions of the current project boundary be
removed under any new license, because those lands are affected by project operation.
As discussed in section 3.3.4, Recreation and Land Use Resources, the project
boundary changes proposed by Otter Tail are a result of updated GIS mapping systems,
and the land proposed to be removed does not have a specific, project-related purpose
(e.g., necessary for project operation or maintenance). Therefore, we recommend this
land be removed from the project boundary. Conversely, adding the powerhouse into the
existing boundary at the Friberg development would serve a project purpose because the
powerhouse is needed for project operation. Commission regulations require that all
lands necessary for the operation and maintenance of the project be included in the
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project boundary. 58 Therefore, we recommend that the project boundary include the
powerhouse.
Minnesota DNR recommends that the project boundary include the approximately
35-mile-long stretch of river between the impoundment at the Friberg development and
the Dayton Hollow Dam. However, Minnesota DNR has not justified why the land is
needed for a project-related purpose, such as for operations, maintenance, recreation, or
other project-related uses. Therefore, we do not recommend including the 35-mile long
stretch of river between the developments in the project boundary.
Measures to Protect Historic Resources
As discussed in section 3.3.5, Cultural Resources, continued operation and
maintenance of the project could have adverse effects on the National Register-eligible
Central development, Dayton Hollow development, Friberg development, and Pisgah
development if there are no protective measures in place. Also, during the term of any
license, if issued, unknown archaeological resources may be discovered during project
operation or other project-related activities that require ground disturbance within the
APE. To address any potential effects on both identified and unidentified historic
resources, Otter Tail proposes to implement a final HPMP, after consultation with the
Minnesota SHPO, the Flandreau Santee Sioux Tribe of South Dakota, Leech Lake Band
of the Minnesota Chippewa Tribe, Upper Sioux Community, and the Sisserton-Wahpeton
Oyate. An executed PA would enforce the HPMP and ensure that Otter Tail adopts
measures to avoid, lessen, or mitigate for any adverse effects on the Central development,
Dayton Hollow development, Friberg development, and Pisgah development or any
unknown archaeological resources that may be discovered. The Commission is the party
responsible for carrying out section 106 of the NHPA. We anticipate that any effects on
historic properties would be taken into account through the executed PA and HPMP.
5.1.3 Measures Not Recommended
Some of the measures proposed by Otter Tail and recommended by other
interested parties would not contribute to the best comprehensive use of water resources
within the Otter Tail River, do not exhibit sufficient nexus to the project environmental
effects, or would not result in benefits to non-power resources that would be worth their
cost. The following discussion includes the basis for staff’s conclusion not to
recommend such measures.
Documenting Flows and Digital Water Level Recorders
Interior recommends that Otter Tail document inflow to and discharge from the
project developments and install digital water level recorders downstream of each
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See 18 C.F.R. 4.41(h)(2) (2017).
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development to record tailrace elevations as part of a compliance monitoring plan. As
discussed in section 3.3.1, Aquatic Resources, to maintain compliance with run-of-river
operation, Otter Tail uses electronic water level sensors to maintain strict impoundment
surface elevations that do not have an operating band (i.e., do not fluctuate). The
project’s Compliance History Report reveals that there are no irregularities with Otter
Tail’s compliance history associated with run-of-river operations, and there has been no
enforcement action that would warrant the need for an additional monitor in the tailraces
or documentation of flows at each development .
A Commission-approved operation compliance monitoring plan that includes
continued control and monitoring of the surface elevation of the impoundments, as
described above, would be sufficient to maintain run-of-river operation and document
compliance with the operational provisions of any license issued for the project.
Therefore, we do not recommend documenting inflow to and discharge from the project
developments or installing new digital water level recorders downstream of each
development. There is no basis for doing so.
Fish Entrainment Protection
Continued operation of the project has the potential to result in some fish losses
from impingement on the project’s trashracks or entrainment through the developments’
turbines. Interior recommends that Otter Tail install trashracks at the developments that
have a maximum of 1-inch clear horizontal spacing between the bars and maintain
average normal intake approach velocities no greater than 2.0 fps to minimize fish
mortality related to operating the project. Otter Tail proposes to install a 1-inch trash
rack at the Pisgah development, which currently has bar spacing of 2.25 inches, and keep
the remaining trashrack configurations the same (1 inch at the Hoot development; and
1.25 inches at the Friberg, Central, and Dayton Hollow developments).
As discussed in section 3.3.1, Aquatic Resources, with Otter Tail’s existing
trashrack configurations, the intake approach velocities for the developments, with the
exception of turbine unit 1 at the Dayton Hollow development (2.29 fps), are less than or
equal to 2.0 fps, and therefore mostly meet Interior’s recommended average normal
intake approach velocities of no more than 2.0 fps. Also, a 3-inch fish in the project area
would likely have a burst speed of about 2.5 fps; therefore, most fish species greater than
three inches in length exposed to the maximum 2.29 fps velocity at the intake of the
Dayton Hollow development (for turbine unit 1) are likely to escape impingement and
entrainment. Moreover, based on the results of Winchell et al. (2000) and FERC’s
(1995) analysis, the majority of fish entrained would likely be made up of fish less than 6
inches in length regardless of trashrack bar spacing.
Various species of sunfish, sunfishes, catfishes, perches and minnows would be
most susceptible to entrainment through project facilities, particularly those individuals
that are less than 3 inches in length and have burst speeds of less than 2.5 fps. However,
the fish species most likely to become entrained at the developments have rapid growth
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rates and reproductive characteristics that increase their dispersal abilities by increasing
their reproductive potential. Therefore, with Otter Tail’s current trash rack
configurations in place, continued operation of the developments would likely have little
to no adverse effect on the overall fish community in the developments’ reservoirs.
For these reasons, we do not recommend installing trashracks with 1-inch clear bar
spacing at the Friberg, Central, Pisgah, and Dayton Hollow developments, or reducing
the approach velocity of the Dayton Hollow development (for turbine unit 1) from 2.3 fps
to 2.0 fps. The measures would provide limited additional benefits to fish populations
within the developments’ reservoirs compared to Otter Tail’s existing trashracks and
therefore would not be worth the estimated levelized annual cost of approximately
$43,416. Additionally, we do not recommend replacing the current trashrack at Pisgah
development because the proposed trashracks would provide limited additional benefits
to fish populations within the reservoir and would not be worth the estimated levelized
annual cost of approximately $10,854.
Lake Sturgeon Passage
Minnesota DNR recommends that Otter Tail provide upstream and downstream
fish passage at each project development, primarily for lake sturgeon, using nature‐like
fishway designs. Similarly, Interior recommends that Otter Tail provide safe, timely, and
effective upstream and downstream passage of lake sturgeon around the project
developments.
As discussed in section 3.3.1, Aquatic Resources, the project developments are
currently bookended by barriers to lake sturgeon migration that are not under the control
of Otter Tail. The Corps’ Orwell Dam is a 47-foot-high earthen dam with no fish passage
facilities that is located about 4.5 RMs downstream of the project’s most downstream
development (i.e., Dayton Hollow). Thus, any migrating lake sturgeon from the Red
River would not have access to the Dayton Hollow development. Phelps Mill Dam is
located about 12.5 RM upstream of the Friberg development and also serves as a barrier
to fish migration. The cost of constructing fishways at the developments would have a
levelized annual cost of about $1,266,300. Given that there are no fishways installed at
either Orwell Dam or Phelps Mill Dam, there would be no benefit to commence
construction of fishways at the project and the lack of a benefit would not justify the cost.
Therefore, we do not recommend installing fishways to provide passage for lake sturgeon
at the project.
Fish Management Agreement
To reconcile with the costs for lake sturgeon fingerling production and the
estimated losses of lake sturgeon by operation of the project, Minnesota DNR
recommends that Otter Tail establish and prepare a “Fish Management Agreement” that
provides Minnesota DNR $47,500.00 per year for the length of any license term. The
funds would be used for adaptive management activities to ensure the health of fishery
resources in the Otter Tail River.
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As discussed in section 3.3.1, Aquatic Resources, the Commission, in its Policy
Statement on Hydropower Licensing Settlements, 59 (Settlement Policy Statement) notes
that it is the Commission’s preference that there should be specific protection, mitigation,
and enhancement measures that have a clear nexus to the project (i.e., a relationship
between project effects or purposes and a proposed measure must be established) rather
than broad funding measures. Although Minnesota DNR states that the fund would be
used for unspecified, future adaptive management activities, no specific measures to
protect, mitigate, or enhance fishery resources in the project area along with supporting
information demonstrating the need for each specific measure as it relates to project
effects were included with the recommendation for consideration in this EA. For these
reasons, there is no basis for recommending the measure as a license requirement.
Recreation Boating Flow Study
Park Service states it is unable to provide recommendations to enhance
recreational boating opportunities downstream due to the lack of data provided by an
incomplete flow study in the two project bypassed reaches. Park Service states the study
methods used were not consistent with generally accepted practices in the scientific and
professional recreational communities (i.e., Otter Tail did not follow the methodology as
outlined in Whittaker, Shelby, and Gangemi (2005)). Further, the study plan was based
on transects studying aquatic habitat rather than recreation.
Park Service recommends that Otter Tail conduct a recreational boating study
using methods identified in the Whittaker, Shelby, and Gangemi (2005) study, including
structured interviews, recreation focus groups, stakeholder meetings, and an appropriately
scaled recreational instream flow study, if warranted. Park Service recommends Otter
Tail develop recreational flow releases in consultation with FWS and Minnesota DNR,
and prepare a recreational boating report that includes information such as paddlingrelated recreational enhancements (e.g., access sites), informational signage, and flow
release schedules. Park Service further recommends Otter Tail monitor the annual use of
the river and evaluate that information in conjunction with stakeholders ever five years
by drafting reports for review and comment. As discussed in section 3.3.4.2, Recreation
and Land Use, it is unclear how conducting another recreation flow study would provide
new information to the field work and consultation that has already been completed.
Although Otter Tail did not conduct structured interviews, Otter Tail held several public
stakeholder meetings on the proposed studies and the results of those studies. Further,
Otter Tail invited Minnesota DNR and Park Service, who are considered boating experts,
to participate in the recreational boating evaluation. While Otter Tail conducted an
assessment of the availability of recreational opportunities in the bypassed reach(s) by
evaluating the navigability of flows released from the Friberg Dam and the Hoot
Diversion Dam in concert with the instream flow studies, that does not invalidate the data
59

See 116 FERC ¶ 61,207 (2006).
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collected on recreational boating flows in the bypassed reaches. Further, information on
existing recreation sites, paddling-related recreational enhancements, and informational
signage is already contained in the proposed Recreation Management Plan. While the
instream flow study was not a multi-phased study that included structured interviews or
focus groups, such as the methods identified in the Whittaker, Shelby, and Gangemi
(2005) study, the information provided in Otter Tail’s Updated Study Report and FLA
was enough to determine recreational boating potential in the project bypassed reaches.
Because there is already sufficient information in the record to assess the need for
recreational boating flow enhancements, there is no basis for recommending another
recreation flow study and we do not recommend it. However, including recreational
flow-related information in the proposed Recreation Management Plan would have no
cost and would allow consulted stakeholders to periodically consider, during the term of
any new license, whether flow modifications are necessary. Therefore, we recommend
that the flow information be included in the plan.
5.2 UNAVOIDABLE ADVERSE EFFECTS
Continued operation of the project would result in some unavoidable fish
impingement or entrainment-related mortality. However, staff’s recommendation to
maintain the current trashrack configurations at the developments, including current
intake approach velocities of no more than 2.29 fps, would be sufficiently protective of
fishery resources at the project by helping to limit any entrainment- and impingementrelated fish mortality that could occur. Considering the high fecundities of the fish
species that would likely be subject to impingement and entrainment at the project, the
overall effects of impingement and entrainment at the developments on resident fish
populations are expected to remain minimal. Although some impingement and
entrainment related mortality of stocked lake sturgeon would continue, the long-term
effect is not likely to cause any measurable changes to the population in the Red River of
the North Basin.
5.3 SUMMARY OF SECTION 10(J) RECOMMENDATIONS
The summary of section 10(j) recommendations in this EA is presented as
Appendix G.
5.4 CONSISTENCY WITH COMPREHENSIVE PLANS
Section 10(a)(2)(A) of the FPA, 16 U.S.C. §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 the project. We reviewed 14 qualifying comprehensive plans that are
applicable to the Otter Tail River Project. No inconsistencies were found.
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6.0

FINDING OF NO SIGNIFICANT IMPACT

If the Otter Tail River Project is issued a new license as proposed with the
additional staff-recommended measures, the project would continue to operate as it does
today, while providing enhancive measures for aquatic and recreational resources, and
protective measures for cultural resources in the project area.
Based on our independent analysis, the issuance of a new license for the Otter Tail
River Project, with additional staff-recommended environmental measures, would not
constitute a major federal action significantly affecting the quality of the human
environment.
7.0

LITERATURE CITED

The literature cited in this EA is presented as Appendix H.
8.0
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APPENDIX A: LICENSE CONDITIONS RECOMMENDED BY STAFF
In this section, we present draft license articles for staff-recommended measures:
Draft Article 201. Administrative Annual Charges. The licensee must pay the
United States annual charges, effective the first day of the month in which this license is
issued, and as determined in accordance with provisions of the Commission’s regulations
in effect from time to time, for the purposes of reimbursing the United States for the cost
of administration of Part I of the Federal Power Act. The authorized installed capacity
for that purpose is 3.45 megawatts.
Draft Article 202. Amortization Reserve. Pursuant to section 10(d) of the Federal
Power Act, a specified reasonable rate of return upon the net investment in the project
must be used for determining surplus earnings of the project for the establishment and
maintenance of amortization reserves. The licensee must set aside in a project
amortization reserve account at the end of each fiscal year one half of the project surplus
earnings, if any, in excess of the specified rate of return per annum on the net investment.
To the extent that there is a deficiency of project earnings below the specified rate of
return per annum for any fiscal year, the licensee must deduct the amount of that
deficiency from the amount of any surplus earnings subsequently accumulated, until
absorbed. The licensee must set aside one-half of the remaining surplus earnings, if any,
cumulatively computed, in the project amortization reserve account. The licensee must
maintain the amounts established in the project amortization reserve account until further
order of the Commission.
The specified reasonable rate of return used in computing amortization reserves
must be calculated annually based on current capital ratios developed from an average of
13 monthly balances of amounts properly included in the licensee's long-term debt and
proprietary capital accounts as listed in the Commission's Uniform System of Accounts.
The cost rate for such ratios must be the weighted average cost of long-term debt and
preferred stock for the year, and the cost of common equity must be the interest rate on
10-year government bonds (reported as the Treasury Department's 10-year constant
maturity series) computed on the monthly average for the year in question plus four
percentage points (400 basis points).
Draft Article 203. Headwater Benefits. If the licensee's project was directly
benefited by the construction work of another licensee, a permittee, or the United States
on a storage reservoir or other headwater improvement during the term of the original
license (including extensions of that term by annual licenses), and if those headwater
benefits were not previously assessed and reimbursed to the owner of the headwater
improvement, the licensee must reimburse the owner of the headwater improvement for
those benefits, at such time as they are assessed, in the same manner as for benefits
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received during the term of this new license. The benefits will be assessed in accordance
with Part 11, Subpart B, of the Commission's regulations.
Draft Article 204. Exhibit A. Within 90 days of the effective date of this license,
the licensee must file for Commission approval, a revised Exhibit A that includes the
following:
(1) Pisgah development: (a) length, height and thickness of the left and right wing
walls shown in exhibit F-11; and (b) intake dimensions.
(2) Frieberg, Hoot, Central, Pisgah, and Dayton Hollow developments, update the
spillway gates type (i.e., stop log or steel slide gate). 60 Update Exhibit A to
include the information filed on January 27, 2021.
The revised Exhibit A must comply with section 4.61(c) of the Commission’s
regulations.
Draft Article 205. Exhibit F Drawings. Within 90 days of the effective date of
this license, the licensee must file for Commission approval, revised Exhibit F drawings
that include the following:
(1) Sheet F-2: (a) tailrace with dimensions; (b) reconcile powerhouse dimensions
(27-foot-square in Exhibit A versus 29-foot-square in Powerhouse Plan view);
(c) penstock diameter; (d) penstock headgate dimensions; (e) dimensions for
trashrack in Downstream Elevation view; and (f) trashrack length and
inclination angle in section B.
(2) Sheet F-3: (a) show the west 50-foot-long, 38 to 15-foot-high, 12-inch-thick
concrete core wall and the east 50-foot-long, 38 to 10-foot-high, 12-inch-thick
concrete core wall described in Exhibit A; (b) for each gate of the spillway,
identify stop log fitted and steel slide fitted gates in the Spillway Elevation
view; and (c) show typical detail for stop log and steel slide gates.
(3) Sheet F-6: (a) distance between the Diversion Dam and the intake structure in
the Diversion Dam and Intake Plan view; (b) for each gate of the spillway,
identify stop log fitted and steel slide fitted gates in the Elevation Diversion
Dam and Intake – Upstream view; and (c) show typical detail for stop log and
steel slide gates.
(4) Sheet F-7: (a) plan, elevation, and section views of the intake structure for the
Hoot development powerhouse, including any trashracks with dimensions,
60

Commission’s Division of Dam Safety and Inspections, Chicago Regional
Office, periodically inspects the project and files a Dam Safety Inspection Report for
each development. In their latest reports, filed on November 1, 2018, it is stated that the
gates on each of the spillways are fitted with a combination of stop logs and vertical steel
slide gates. The application states that all gates are fitted with stop logs.
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bottom and top elevations and inclination angle; and (b) dimensions, elevations
and labels (where applicable) in the Powerhouse Plan and Powerhouse
Elevation views.
(5) Sheet F-8: (a) for each gate of the spillway, identify stop log fitted and steel
slide fitted gates; and (b) show typical detail for stop log and steel slide gates.
(6) Sheet F-10: (a) for each gate of the spillway, identify stop log fitted and steel
slide fitted gates; and (b) show typical detail for stop log and steel slide gates.
(7) Sheet F-12: (a) Elevation View; (b) for each gate of the spillway, identify stop
log fitted and steel slide fitted gates; (c) show typical detail for stop log and
steel slide gates; (d) dimensions for the intake bays on General Plan view; and
(e) trashrack with dimensions, bottom and top elevations and inclination
angle.
(8) Where applicable, update Exhibit F sheets to include the information filed on
January 27, 2021.
The Exhibit F drawings must comply with sections 4.39 and 4.41(g) of the
Commission’s regulations.
Draft Article 206. Exhibit G Drawings. Within 90 days of the effective date of
this license, the licensee must file for Commission approval, revised Exhibit G drawings
that include the following:
(1) Frieberg, Hoot, Central, and Pisgah developments’ primary transmission line
from the powerhouse to the point of interconnection.
(2) For the Pisgah development, reconcile project boundary elevation of 1157 feet
mean sea level (msl) around the impoundment with elevation 1156 feet msl
given in Exhibits A and E.
(3) Where applicable, update Exhibit G sheets to include the information filed on
January 15, 2021.
The Exhibit G drawings must comply with sections 4.39 and 4.41(h) of the
Commission’s regulations.
Draft Article 301. Project Modification Resulting from Environmental
Requirements. If environmental requirements under this license require modification that
may affect the project works or operations, the licensee must consult with the
Commission’s Division of Dam Safety and Inspections (D2SI)–Chicago Regional
Engineer. Consultation must allow sufficient review time for the Commission to ensure
that the proposed work does not adversely affect the project works, dam safety, or project
operation.
Draft Article 302. Owner’s Dam Safety Program. Within 90 days of the issuance
date of the license, the licensee must submit to the Commission’s D2SI–Chicago
Regional Engineer, an Owner’s Dam Safety Program which at a minimum must
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demonstrates a clear acknowledgement of the dam owners responsibility for the safety of
the project, an outline of the roles and responsibilities of the licensee’s dam safety staff,
and access of the licensee’s dam safety official to the Chief Executive Officer (CEO).
For guidance on what constitutes a good dam safety program the Licensee must reference
the Taum Sauk Stipulation and Consent Agreement on the FERC-D2SI website.
Draft Article 401. Project Operation. The licensee must operate the project in a
run-of-river mode defined as maintaining stable impoundment surface elevations by
maintaining a discharge from the project such that the sum of all outflows from the
project approximate the sum of all inflows to the project. The target impoundment
surface elevations (feet mean sea level (msl)) at each development and the Hoot
Diversion Dam for purposes of maintaining run-of-river operation are as follows:
Friberg Development

1,299.00 feet msl

Hoot Diversion Dam

1,256.00 feet msl

Hoot Development

1,254.40 feet msl

Central Development

1,181.10 feet msl

Pisgah Development

1,156.00 feet msl

Dayton Hollow Development

1,107.00 feet msl

Planned Deviations
Run-of-river operation, including the target impoundment surface elevations may
be temporarily modified for short periods, of up to 3 weeks, after mutual agreement
among the licensee, the U.S. Fish and Wildlife Service, and the Minnesota Department of
Natural Resources (resource agencies). After concurrence from the resource agencies,
the licensee must file a report with the Commission as soon as possible, but no later than
14 calendar days after the onset of the planned deviation. Each report must include: (1)
the reasons for the deviation and how project operation was modified; (2) the duration
and magnitude of the deviation; (3) any observed or reported environmental effects; and
(4) documentation of consultation with the resource agencies. For planned deviations
exceeding 3 weeks, the licensee must file an application for a temporary amendment of
the operational requirements of this license, and receive Commission approval prior to
implementation.
Unplanned Deviations
Run-of-river operation, including the target impoundment surface elevations may
be temporarily modified if required by operating emergencies beyond the control of the
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licensee (i.e., unplanned deviations). For any unplanned deviation that lasts longer than
3 hours or results in visible environmental effects such as a fish kill, a turbidity plume,
bank erosion, or downstream flooding, the licensee must file a report as soon as possible
with the resource agencies, and with the Commission no later than 14 calendar days after
the onset of each such incident. The report must include: (1) the cause of the deviation;
(2) the duration and magnitude of the deviation; (3) any pertinent operational and/or
monitoring data; (4) a timeline of the incident and the licensee’s response; (5) any
comments or correspondence received from the resource agencies, or confirmation that
no comments were received from the resource agencies; (6) documentation of any
observed or reported environmental effects; and (7) a description of measures
implemented to prevent similar deviations in the future.
For unplanned deviations lasting 3 hours or less that do not result in visible
environment effects, the licensee must file an annual report, by March 1, describing each
incident that occurred during the prior January 1 through December 31 time period. The
report must include for each 3 hour or less deviation: (1) the cause of the deviation;
(2) the duration and magnitude of the deviation; (3) any pertinent operational and/or
monitoring data; (4) a timeline of the incident and the licensee’s response; (5) any
comments or correspondence received from the resource agencies, or confirmation that
no comments were received from the resource agencies; and (6) a description of
measures implemented to prevent similar deviations in the future.
Draft Article 402. Minimum Flows in the Bypassed Reaches. The licensee must
release from the Hoot Diversion Dam into the bypassed reach of the Otter Tail River, a
minimum flow according to the following schedule: 30 cubic feet per second (cfs) from
November 1 through March 31, 150 cfs from April 1 through Labor Day, and 60 cfs from
the day after Labor Day through October 31, or inflow to the Hoot Diversion Dam
reservoir, if less, for the protection and enhancement of aquatic resources and recreational
boating.
The licensee must also release from the Friberg Dam into the bypassed reach of
the Otter Tail River, a minimum flow according to the following schedule: 30 cfs from
the day after Labor Day through March 31, and 54 cfs from April 1 to Labor Day, or
inflow to the Friberg reservoir, if less, for the protection and enhancement of aquatic
resources and recreational boating.
Planned Deviations
The minimum flow regimes to the bypassed reaches may be temporarily modified
for short periods, of up to 3 weeks, after mutual agreement among the licensee, the U.S.
Fish and Wildlife Service, and the Minnesota Department of Natural Resources (resource
agencies). After concurrence from the resource agencies, the licensee must file a report
with the Secretary of the Commission as soon as possible, but no later than 14 calendar
days after the onset of the planned deviation. Each report must include: (1) the reasons
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for the deviation and how project operation was modified; (2) the duration and magnitude
of the deviation; (3) any observed or reported environmental effects; and
(4) documentation of consultation with the resource agencies. For planned deviations
exceeding 3 weeks, the licensee must file an application for a temporary variance of the
operational requirements of this license, and receive Commission approval prior to
implementation.
Unplanned Deviations
The minimum flow regimes to the bypassed reaches may be temporarily modified
if required by operating emergencies beyond the control of the licensee (i.e., unplanned
deviations). For any unplanned deviation that lasts longer than 3 hours or results in
visible environmental effects such as a fish kill, a turbidity plume, bank erosion, or
downstream flooding, the licensee must file a report as soon as possible with the resource
agencies, and with the Commission no later than 14 calendar days after the onset of each
such incident. The report must include: (1) the cause of the deviation; (2) the duration
and magnitude of the deviation; (3) any pertinent operational and/or monitoring data;
(4) a timeline of the incident and the licensee’s response; (5) any comments or
correspondence received from the resource agencies, or confirmation that no comments
were received from the resource agencies; (6) documentation of any observed or reported
environmental effects; and (7) a description of measures implemented to prevent similar
deviations in the future.
For unplanned deviations lasting 3 hours or less that do not result in visible
environment effects, the licensee must file an annual report, by March 1, describing each
incident that occurred during the prior January 1 through December 31 time period. The
report must include for each 3 hour or less deviation: (1) the cause of the deviation;
(2) the duration and magnitude of the deviation; (3) any pertinent operational and/or
monitoring data; (4) a timeline of the incident and the licensee’s response; (5) any
comments or correspondence received from the resource agencies, or confirmation that
no comments were received from the resource agencies; and (6) a description of
measures implemented to prevent similar deviations in the future.
Draft Article 403. Operation Compliance Monitoring Plan. Within six months of
the effective date of the license, the licensee must file with the Commission, for approval,
a plan that describes how the licensee will monitor and report compliance with the
operational requirements of this license.
The plan must include, but not necessarily be limited to, the following provisions:
(1) a detailed description of how the licensee will monitor and document
compliance with the operational requirements of the license (as required by Article 401
and 402), including: (a) descriptions of the monitoring frequency for documenting
reservoir impoundment elevations and minimum flow releases to the bypassed reaches;
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and (b) a log for documenting impoundment elevations and minimum flow releases to the
bypassed reaches;
(2) a description of all water level sensors, staff gages, and any other gages or
measuring devices, or techniques that will be used to monitor compliance;
(3) a description of the procedures for maintaining and calibrating monitoring
equipment;
(4) standard operating procedures to be implemented: (a) outside of normal
operating conditions, including during scheduled facility shutdowns, and (b) during
emergency conditions such as unscheduled facility shutdowns and maintenance,
including any unscheduled impoundment drawdowns and subsequent refills; and
(5) a provision to maintain a daily log of project operation.
The plan must be developed after consultation with the Minnesota Department of
Natural Resources and the U.S. Fish and Wildlife Service (resource agencies). The
licensee must 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 resource agencies, and specific descriptions of how the resource agencies’ comments
are accommodated by the plan. The licensee must allow a minimum of 30 days for the
resource agencies to comment and to make recommendations before filing the plan with
the Commission. If the licensee does not adopt a recommendation, the filing must
include the licensee’s reasons, based on project-specific information.
The Commission reserves the right to require changes to the plan. Implementation
of the plan must not begin until the licensee is notified by the Commission that the plan is
approved. Upon Commission approval, the licensee must implement the plan, including
any changes required by the Commission.
Draft Article 404. Reservation of Authority to Prescribe Fishways. Authority is
reserved to the Commission to require the licensee to construct, operate, and maintain, or
to provide for the construction, operation, and maintenance of such fishways as may be
prescribed by the Secretary of the Interior pursuant to section 18 of the Federal Power
Act.
Draft Article 405. Bald Eagle Protection Measures. To protect any nesting bald
eagles at the project, the licensee must:
(1) restrict clear cutting or removal of overstory trees on project land within 330
feet of a nest at any time; and
(2) maintain landscape buffers on project land that screen project maintenance
from the nest.
Draft Article 406. Northern Long-Eared Bat Protection Measure. The licensees
must avoid cutting trees equal to or greater than 3 inches in diameter at breast height

A-7

within the project boundary from June 1 through July 31, unless a tree poses an
immediate threat to human life or property.
Draft Article 407. Recreation Management Plan. Within one year of the effective
date of the license, the licensee must file with the Commission, for approval, a revised
Recreation Management Plan that includes the provisions of the revised Recreation
Management Plan filed on November 27, 2019, in Appendix B of the final license
application, along with the following:
(1) a provision to continue to operate and maintain project recreation facilities,
including: (a) Friberg Dam Access Area, (b) Hoot Lake Diversion Dam Access Area, (c)
Hoot Lake Powerhouse Canoe Portage, (d) Central Dam Access Area, (e) Pisgah Dam
Access Area, and (f) Dayton Hollow Dam Access Area;
(2) a detailed discussion of proposed enhancement measures at each project
recreation site;
(3) a provision to include the amount and timing of recreational boating flows (i.e.,
recreational boating flow schedules), as required by Article 402 of this license, for the
Hoot bypassed reach and Friberg bypassed reach.
(4) a detailed description of the methodology the licensee will use to monitor
recreation use one year prior to reviewing the Recreation Management Plan (i.e., conduct
spot counts at project recreation sites at varying times on varying days) and how the
results of this monitoring will be incorporated into the 10-year review of the plan;
(5) a provision to consult with the City of Fergus Falls and the Minnesota
Department of Natural Resources (Minnesota DNR) and review the Recreation
Management Plan to determine whether facility improvements or modifications are
necessary to meet recreation needs, and file a report with the Commission within 90 days
of completion of the Recreation Management Plan review and consultation; and
(6) a revised implementation schedule for all of the plan’s provisions and
measures.
The licensee must prepare the revised plan after consultation with the City of
Fergus Falls and Minnesota DNR. The licensee must include with the plan
documentation of consultation, copies of comments and recommendations on the
completed plan after it has been prepared and accommodated by the plan. The licensee
must allow a minimum of 30 days for the agencies to comment and to make
recommendations before filing the plan with the Commission. If the licensee does not
adopt a recommendation, the filing must include the licensee’s reasons, based on projectspecific information.
The Commission reserves the right to require changes to the plan. The licensee
must not begin implementing the plan until the Commission notifies the licensee that the
plan is approved. Upon Commission approval, the licensee must implement the plan,
including any changes required by the Commission.
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Draft Article 408. Buoy Installation. Within one year of the effective date of the
license, the licensee must install buoys at Friberg Dam Access Area near the substation
and powerhouse to increase public boating safety.
Draft Article 409. Programmatic Agreement and Historic Properties
Management Plan. The licensee must implement the “Programmatic Agreement
Between the Federal Energy Regulatory Commission and the Minnesota State Historic
Preservation Officer for Managing Historic Properties that May be Affected by Issuance
of a License to Otter Tail Power Company for the Continued Operation of the Otter Tail
River Hydroelectric Project in Otter Tail County, Minnesota (FERC No. 10853-022),”
executed on [date], and including but not limited to the Historic Properties Management
Plan (HPMP) for the project. Pursuant to the requirements of this Programmatic
Agreement, the licensee must file, for Commission approval, a HPMP within one year of
issuance of this order. When filing the HPMP for Commission approval, the licensee
must include any documentation of consultation with the Minnesota SHPO and the
Flandreau Santee Sioux Tribe of South Dakota, Leech Lake Band of the Minnesota
Chippewa Tribe, Upper Sioux Community, and Sisserton-Wahpeton Oyate during the
development of the HPMP.
The Commission reserves the authority to require changes to the HPMP at any
time during the term of the license. If the Programmatic Agreement is terminated prior to
Commission approval of the HPMP, the licensee must obtain approval from the
Commission and the Minnesota State Historic Preservation Officer before engaging in
any ground-disturbing activities or taking any other action that may affect any historic
properties within the project’s area of potential effects.
Draft Article 410. Use and Occupancy. (a) In accordance with the provisions of
this article, the licensee must have the authority to grant permission for certain types of
use and occupancy of project lands and waters and to convey certain interests in project
lands and waters for certain types of use and occupancy, without prior Commission
approval. The licensee may exercise the authority only if the proposed use and
occupancy is consistent with the purposes of protecting and enhancing the scenic,
recreational, and other environmental values of the project. For those purposes, the
licensee must also have continuing responsibility to supervise and control the use and
occupancies for which it grants permission, and to monitor the use of, and ensure
compliance with the covenants of the instrument of conveyance for, any interests that it
has conveyed, under this article. If a permitted use and occupancy violates any condition
of this article or any other condition imposed by the licensee for protection and
enhancement of the project's scenic, recreational, or other environmental values, or if a
covenant of a conveyance made under the authority of this article is violated, the licensee
must take any lawful action necessary to correct the violation. For a permitted use or
occupancy, that action includes, if necessary, canceling the permission to use and occupy
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the project lands and waters and requiring the removal of any non-complying structures
and facilities.
(b) The types of use and occupancy of project lands and waters for which the
licensee may grant permission without prior Commission approval are: (1) landscape
plantings; (2) non-commercial piers, landings, boat docks, or similar structures and
facilities that can accommodate no more than 10 water craft at a time and where said
facility is intended to serve single-family type dwellings; (3) embankments, bulkheads,
retaining walls, or similar structures for erosion control to protect the existing shoreline;
and (4) food plots and other wildlife enhancement. To the extent feasible and desirable to
protect and enhance the project's scenic, recreational, and other environmental values, the
licensee must require multiple use and occupancy of facilities for access to project lands
or waters. The licensee must also ensure, to the satisfaction of the Commission's
authorized representative, that the use and occupancies for which it grants permission are
maintained in good repair and comply with applicable state and local health and safety
requirements. Before granting permission for construction of bulkheads or retaining
walls, the licensee must: (1) inspect the site of the proposed construction, (2) consider
whether the planting of vegetation or the use of riprap would be adequate to control
erosion at the site, and (3) determine that the proposed construction is needed and would
not change the basic contour of the impoundment shoreline. To implement this
paragraph (b), the licensee may, among other things, establish a program for issuing
permits for the specified types of use and occupancy of project lands and waters, which
may be subject to the payment of a reasonable fee to cover the licensee's costs of
administering the permit program. The Commission reserves the right to require the
licensee to file a description of its standards, guidelines, and procedures for implementing
this paragraph (b) and to require modification of those standards, guidelines, or
procedures.
(c) The licensee may convey easements or rights-of-way across, or leases of
project lands for: (1) replacement, expansion, realignment, or maintenance of bridges or
roads where all necessary state and federal approvals have been obtained; (2) storm
drains and water mains; (3) sewers that do not discharge into project waters; (4) minor
access roads; (5) telephone, gas, and electric utility distribution lines; (6) non-project
overhead electric transmission lines that do not require erection of support structures
within the project boundary; (7) submarine, overhead, or underground major telephone
distribution cables or major electric distribution lines (69-kV or less); and (8) water
intake or pumping facilities that do not extract more than one million gallons per day
from a project impoundment. No later than January 31 of each year, the licensee must
file with the Commission a report briefly describing for each conveyance made under this
paragraph (c) during the prior calendar year, the type of interest conveyed, the location of
the lands subject to the conveyance, and the nature of the use for which the interest was
conveyed. No report filing is required if no conveyances were made under paragraph (c)
during the previous calendar year.
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(d) The licensee may convey fee title to, easements or rights-of-way across, or
leases of project lands for: (1) construction of new bridges or roads for which all
necessary state and federal approvals have been obtained; (2) sewer or effluent lines that
discharge into project waters, for which all necessary federal and state water quality
certification or permits have been obtained; (3) other pipelines that cross project lands or
waters but do not discharge into project waters; (4) non-project overhead electric
transmission lines that require erection of support structures within the project boundary,
for which all necessary federal and state approvals have been obtained; (5) private or
public marinas that can accommodate no more than 10 water craft at a time and are
located at least one-half mile (measured over project waters) from any other private or
public marina; (6) recreational development consistent with an approved report on
recreational resources of an Exhibit E; and (7) other uses, if: (i) the amount of land
conveyed for a particular use is five acres or less; (ii) all of the land conveyed is located
at least 75 feet, measured horizontally, from project waters at normal surface elevation;
and (iii) no more than 50 total acres of project lands for each project development are
conveyed under this clause (d)(7) in any calendar year. At least 60 days before
conveying any interest in project lands under this paragraph (d), the licensee must file a
letter with the Commission, stating its intent to convey the interest and briefly describing
the type of interest and location of the lands to be conveyed (a marked Exhibit G map
may be used), the nature of the proposed use, the identity of any federal or state agency
official consulted, and any federal or state approvals required for the proposed use.
Unless the Commission's authorized representative, within 45 days from the filing date,
requires the licensee to file an application for prior approval, the licensee may convey the
intended interest at the end of that period.
(e) The following additional conditions apply to any intended conveyance under
paragraph (c) or (d) of this article:
(1) Before conveying the interest, the licensee must consult with federal and state
fish and wildlife or recreation agencies, as appropriate, and the State Historic
Preservation Officer.
(2) Before conveying the interest, the licensee must determine that the proposed
use of the lands to be conveyed is not inconsistent with any approved report on
recreational resources of an Exhibit E; or, if the project does not have an approved report
on recreational resources, that the lands to be conveyed do not have recreational value.
(3) The instrument of conveyance must include the following covenants running
with the land: (i) the use of the lands conveyed must not endanger health, create a
nuisance, or otherwise be incompatible with overall project recreational use; (ii) the
grantee must take all reasonable precautions to ensure that the construction, operation,
and maintenance of structures or facilities on the conveyed lands will occur in a manner
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that will protect the scenic, recreational, and environmental values of the project; and (iii)
the grantee must not unduly restrict public access to project lands or waters.
(4) The Commission reserves the right to require the licensee to take reasonable
remedial action to correct any violation of the terms and conditions of this article, for the
protection and enhancement of the project's scenic, recreational, and other environmental
values.
(f) The conveyance of an interest in project lands under this article does not in
itself change the project boundaries. The project boundaries may be changed to exclude
land conveyed under this article only upon approval of revised Exhibit G drawings
(project boundary maps) reflecting exclusion of that land. Lands conveyed under this
article will be excluded from the project only upon a determination that the lands are not
necessary for project purposes, such as operation and maintenance, flowage, recreation,
public access, protection of environmental resources, and shoreline control, including
shoreline aesthetic values. Absent extraordinary circumstances, proposals to exclude
lands conveyed under this article from the project must be consolidated for consideration
when revised Exhibit G drawings would be filed for approval for other purposes.
(g) The authority granted to the licensee under this article must not apply to any
part of the public lands and reservations of the United States included within the project
boundary.
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APPENDIX B: STATUTORY AND REGULATORY REQUIREMENTS
Federal Power Act
Section 18 Fishway Prescriptions
Section 18 of the FPA, 16 U.S.C. § 811, states that the Commission is to require
construction, operation, and maintenance by a licensee of such fishways as may be
prescribed by the Secretaries of the U.S. Department of Commerce or Interior. On July
16, 2020, Interior requested that the Commission include a reservation of authority to
prescribe fishways under section 18 in any license issued for the project.
Section 10(j) Recommendations
Under section 10(j) of the FPA, 16 U.S.C. § 803(j)(1), each hydroelectric license
issued by the Commission must include conditions based on recommendations provided
by federal and state fish and wildlife agencies for the protection, mitigation, or
enhancement of fish and wildlife resources affected by the project. The Commission is
required to include these conditions unless it determines that they are inconsistent with
the purposes and requirements of the FPA or other applicable law. Before rejecting or
modifying an agency recommendation, the Commission is required to attempt to resolve
any such inconsistency with the agency, giving due weight to the recommendations,
expertise, and statutory responsibilities of such agency.
On July 16, 2020, Interior filed timely recommendations under section 10(j).
These recommendations are summarized in Table G-19 and discussed in Appendix G,
Summary of Section 10(j) Recommendations.
Clean Water Act
Under section 401(a)(1) of the Clean Water Act (CWA), 33 U.S.C. § 1341(a)(1), a
license applicant must obtain either water quality certification (certification) from the
appropriate state pollution control agency verifying that any discharge from a project
would comply with applicable provisions of the CWA, or a waiver of certification by the
appropriate state agency. A waiver occurs if the state agency does not act on a request
for certification within a reasonable period of time, not to exceed one year after receipt of
such request.
On December 4, 2019, Otter Tail applied to Minnesota PCA for certification for
the project. On December 17, 2019, Minnesota PCA issued a letter waiving the
certification. 61
Endangered Species Act
Section 7 of the ESA, 16 U.S.C. § 1536, requires federal agencies to ensure their
actions are not likely to jeopardize the continued existence of endangered or threatened
61

The certification waiver was filed on February 7, 2020.
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species, or result in the destruction or adverse modification of the critical habitat of such
species. Review of FWS’ IPaC system in August 2020 indicated that one federally listed
species has the potential to occur in Otter Tail County, the northern long-eared bat.
Our analysis of project effects on threatened and endangered species is presented
in section 3.3.3, Threatened and Endangered Species. We conclude that relicensing the
project is not likely to adversely affect the northern long-eared bat. We also conclude
that although licensing the project may affect northern long-eared bats, it would not result
in the prohibited incidental take of this species under the ESA final 4(d) rule.
Coastal Zone Management Act
Under section 307(c)(3)(A) of the Coastal Zone Management Act (CZMA),
16 U.S.C. § 1456(c)(3)(A), the Commission cannot issue a license for a project within or
affecting a state’s coastal zone unless the state’s CZMA agency concurs with the license
applicant’s certification of consistency with the state’s CZMA Program, or the agency’s
concurrence is conclusively presumed by its failure to act within 180 days of its receipt of
the applicant’s certification.
On October 18, 2019, Otter Tail submitted a request to Minnesota DNR’s Lake
Superior Coastal Program for concurrence with Otter Tail’s certification of consistency
with the state’s CZMA program. 62 In a letter dated October 22, 2019, 63 Minnesota DNR
states that the project is exempt from the coastal program’s federal consistency
requirements because the project is located outside the coastal area and the watershed of
Lake Superior. Therefore, Minnesota DNR concludes that the project is consistent with
Minnesota’s Lake Superior Coastal Management Program.
National Historic Preservation Act
Section 106 of the NHPA, 54 U.S.C. § 306108, requires that a federal agency
“take into account” how its undertakings could affect historic properties. Historic
properties are districts, sites, buildings, structures, traditional cultural properties, and
objects significant in American history, architecture, engineering, and culture that are
eligible for inclusion in the National Register.
On July 29, 2016, Commission staff designated Otter Tail as its non-federal
representative for the purposes of conducting section 106 consultation. Pursuant to
section 106 of the NHPA, and as the Commission’s designated non-federal
representative, Otter Tail consulted with the Minnesota SHPO, the Flandreau Santee
Sioux Tribe of South Dakota, Leech Lake Band of the Minnesota Chippewa Tribe, Upper
Sioux Community, and the Sisserton-Wahpeton Oyate to identify historic properties,
62

See Kayla Easler’s (Kleinschmidt Associates) letter to Minnesota’s Lake
Superior Coastal Program, filed in Volume 2 of Otter Tail’s November 27, 2019 FLA.
63

See Cliff Bentley’s (Minnesota’s Lake Superior Coastal Program) letter to Otter
Tail, filed in Volume 2 of Otter Tail’s November 27, 2019 FLA.
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determine the National Register-eligibility of the historic properties, and assess potential
adverse effects on historic properties within the project’s APE.
These consultations and other investigations concluded that within the project’s
APE, four architectural resources, the Central development, the Dayton Hollow
development, the Friberg development, and the Pisgah development are eligible for
listing on the National Register.
Operation and maintenance of the project could adversely affect the Central
Development, the Dayton Hollow development, the Friberg development, and the Pisgah
development. To meet the requirements of section 106 of the NHPA, Commission staff
intends to execute a PA with the Minnesota SHPO. The PA would contain principles and
procedures for the protection of historic properties from the effects of the operation and
maintenance of the project. The terms of the PA would ensure that Otter Tail addresses
and treats all historic properties adversely affected within the project’s APE through
implementation of an HPMP.
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APPENDIX C: ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
DETAILED ANALYSIS
Issuing a Non-Power License
A non-power license is a temporary license that the Commission would terminate
when it determines that another governmental agency will assume regulatory authority
and supervision over the land and facilities covered by the non-power license. No agency
has suggested a willingness or ability to do so. No party has sought a non-power license
for the project and we have no basis for concluding that the project should no longer be
used to produce power.
Federal Government Takeover of the Project
We do not consider federal takeover of the project to be a reasonable alternative.
Federal takeover and operation of the project would require Congressional approval.
While that fact alone would not preclude further consideration of this alternative, there is
currently no evidence to indicate that federal takeover should be recommended to
Congress. No party has suggested a federal takeover would be appropriate, and no
federal agency has expressed an interest in operating the project.
Decommissioning the Project
As the Commission has previously held, decommissioning is not a reasonable
alternative to relicensing a project in most cases, when appropriate protection, mitigation
and enhancement measures are available. 64 The Commission does not speculate about
possible decommissioning measures at the time of relicensing, but rather waits until an
applicant actually proposes to decommission a project, or there are serious resource
concerns that cannot be addressed with appropriate license measures, making
decommissioning a reasonable alternative to relicensing. 65 This is consistent with NEPA
and the Commission’s obligation under section 10(a) of the FPA to issue licenses that
balance developmental and environmental interests.
Project retirement would require denying the relicense application and surrender
or termination of the current license with appropriate conditions.
64

See, e.g., Eagle Crest Energy Co., 153 FERC ¶ 61,058, at P 67 (2015); Pub.
Util. Dist. No. 1 of Pend Oreille Cty., 112 FERC ¶ 61,055, at P 82 (2005); Midwest
Hydro, Inc., 111 FERC ¶ 61,327, at PP 35-38 (2005).
65

See generally Project Decommissioning at Relicensing; Policy Statement, FERC
Stats. & Regs., Regulations Preambles (1991-1996), ¶ 31,011 (1994); see also City of
Tacoma, Washington, 110 FERC ¶ 61,140 (2005) (finding that unless and until the
Commission has a specific decommissioning proposal, any further environmental
analysis of the effects of project decommissioning would be both premature and
speculative).
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No participant recommended project retirement in response to the Commission’s
May 19, 2020 notice accepting the application and soliciting protests, comments,
recommendations, terms and conditions, and prescriptions, and we have no basis for
recommending it. The power and ancillary services provided by the Otter Tail River
Project are important resources that would be lost if the project were retired, and there
would be significant costs involved with retiring the project and removing any project
facilities. Thus, we do not consider project retirement a reasonable alternative to
relicensing the project with appropriate protection, mitigation, and enhancement
measures.
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APPENDIX D: FIGURES

Figure D-1. Otter Tail River Project location map (Source: Otter Tail, 2019, as modified by staff)
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Figure D-2. Habitat suitability index curves for all species and life-stages in the Hoot
bypassed reach (Source: Otter Tail, 2019).
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Figure D-3. Habitat suitability index curves for all species and life-stages in the Friberg
bypassed reach (Source: Otter Tail, 2019).
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Figure D-4. Recreation Site Locations and Project Boundary East of Fergus Falls
(Source: Otter Tail, 2019).

D-4

Figure D-5. Recreation Site Locations and Project Boundary West of Fergus Falls
(Source: Otter Tail, 2019).
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APPENDIX E: TABLES (SECTIONS 3.0, 4.1 & 4.2)
Table E-1. Contributing drainage areas for the project developments (Source: Staff).
Drainage area

Project development

River Mile

Friberg

73.0

1,230

Hoot

65.0*

1,240

Central

52.0

1,250

Pisgah

50.4

1,355

Dayton Hollow

43.2

1,810

(square miles)

*RM at Hoot Diversion Dam. The impoundment upstream of the Hoot development powerhouse is not considered
part of the Otter Tail River.

Table E-2. Monthly flows (cfs) at USGS gage (no. 05046000) located downstream of the
Dayton Hollow development from 1991 to 2019 (Source: Staff).
Month
January
February
March
April
May
June
July
August
September
October
November
December

Mean

Median
520

473

Minimum
126

517
647
875

472
592
822

168
292
349

1,192
1,318
1,807

1,040
1,029

1,005
1,003

394
349

1,944
1,955

843
615
537

809
543
446

301
203
103

1,753
1,307
1,579

502
515

421
446

119
122

1,639
1,810

511

463

102

1,485
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Maximum
1,372

Table E-3. Monthly flows (cfs) at USGS gage (no. 05030500) located downstream of the
Friberg development from 1991 to 2019 (Source: Staff).
Month
January
February
March
April
May
June
July
August
September
October
November
December

Mean

Median
319
327
378
556
739
717
599
450
361
320
330
332

Minimum
305
310
356
542
700
706
579
404
291
251
309
307
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62
81
159
251
284
372
297
181
98
65
63
68

Maximum
649
622
673
1,095
1,323
1,236
1,092
1,029
965
1,028
1,032
832

Table E-4. Habitat suitability, incremental gain/loss, and percent maximum suitability
for raceway and riffle species in the Hoot bypassed reach (source: Otter Tail, 2019; as
modified by staff).
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Table E-5. Number of target aquatic organisms in suitability classification ranges at
incremental flows released into the Hoot bypassed reach (Source: Otter Tail, 2019).
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Table E-6. Habitat suitability, incremental gain/loss, and percent maximum suitability
for raceway species at incremental flows released in the Friberg development bypassed
reach (source: Otter Tail, 2019; as modified by staff).
Release from Dam (cfs)
16

Habitat Variable

30*

54

113

185

242

Lake Sturgeon (Spawning)
Suitability Index

0.04

0.08

0.15

0.17

0.15

0.12

% Incremental Gain/Loss -

100.0%

231.2%

18.0%

-12.0%

-23.2%

% Max Suitability Index 25.6

47.1

84.7

100.0

88.0

67.6

Northern Hogsucker (Adult)

Raceway

Suitability Index

1.09

2.16

3.99

8.53

12.15

12.3

% Incremental Gain/Loss -

98.2%

266.0%

114.0%

42.5%

1.2%

% Max Suitability Index 8.9

17.6

32.4

69.3

98.8

100.0

Creeper (Mussel)
Suitability Index

4.25

6.17

9.47

8.58

7.10

6.69

% Incremental Gain/Loss -

45.2%

122.8%

-9.5%

-17.2%

-5.9%

% Max Suitability Index 44.9

65.2

100.0

90.5

75.0

70.6

Channel Catfish (YOY)
Suitability Index

5.45

7.1

9.92

10.11

7.87

7.92

% Incremental Gain/Loss -

30.3%

82.0%

1.9%

-22.2%

0.6%

% Max Suitability Index 53.9

70.2

98.1

100.0

77.8

78.3

Threeridge (Mussel)
Suitability Index

1.33

1.99

3.13

5.78

8.48

9.20

% Incremental Gain/Loss -

49.6%

134.8%

84.6%

46.6%

8.5%

% Max Suitability Index 14.5

21.6

34.0

62.9

92.2

100.0

*Estimated by staff
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Table E-7. Habitat suitability, incremental gain/loss, and percent maximum suitability
for riffle and pool species at incremental flows released in the Friberg bypassed reach
(source: Otter Tail, 2019; as modified by staff)
16

Habitat Variable

Release from Dam (cfs)
54
113
185

30*

242

Golden Redhorse (YOY)
Suitability Index

8.39

6.90

4.34

2.28

2.39

3.23

% Incremental Gain/Loss -

-17.8%

-48.3%

-47.4%

5.0%

34.7%

% Max Suitability Index 100.0

82.2

51.7

27.2

28.6

38.5

Longnose Dace (Adult)

Riffle

Suitability Index

9.25

12.58

18.28

22.7

21.19

18.92

% Incremental Gain/Loss -

36.0%

97.6%

24.2%

-6.7%

-10.7%

% Max Suitability Index 40.8

55.4

80.5

100.0

93.3

83.3

Smallmouth Bass (Juvenile)
Suitability Index

1.95

2.79

4.22

4.68

4.11

2.89

% Incremental Gain/Loss -

43.1%

115.9%

11.0%

-12.2%

-29.7%

% Max Suitability Index 41.7

59.6

90.1

100.0

87.8

61.8

Longnose Dace (Spawning)
Suitability Index

7.43

7.39

7.31

2.41

1.09

0.88

% Incremental Gain/Loss -

-0.5%

-1.6%

-67.0%

-54.8%

-19.8%

% Max Suitability Index 100.0

99.5

98.4

32.5

14.7

11.8

Smallmouth Bass (Spawning)
Suitability Index

0.48

0.44

0.36

0.10

0.10

0.13

% Incremental Gain/Loss -

-8.3%

-25.9%

-71.4%

-4.1%

31.8%

% Max Suitability Index 100.0

91.7

74.1

21.2

20.3

26.7

Pool

Golden Redhorse (Juvenile)
Suitability Index

8.88

9.35

10.16

10.72

8.79

7.01

% Incremental Gain/Loss -

5.3%

14.5%

5.4%

-18.0%

-20.3%

% Max Suitability Index 82.8

87.2

94.8

100.0

82.0

65.4

Channel Catfish (Juvenile)
Suitability Index

9.58

9.63

9.72

9.92

7.10

6.34

% Incremental Gain/Loss -

0.5%

1.4%

2.1%

-28.4%

-10.8%

% Max Suitability Index 96.6

97.1

98.0

100.0

71.6

63.9

*Estimated by staff
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Table E-8. Existing, proposed, and Interior recommended trashrack bar spacing at the
project according to development.

Development
Friberg
Hoot
Central
Pisgah
Dayton Hollow

Trashrack spacing (inches)
Interior
Existing Proposed recommended
1.00
1.25
1.25
1.00
1.00
1.00
1.00
1.25
1.25
1.00
2.25
1.00
1.00
1.25
1.25

Table E-9. Estimated approach velocities at each development based on maximum
hydraulic capacities during project operation for each turbine (Source: Staff).
Turbine
Turbine
Development
capacity
unit
(cfs)

Intake
depth
(feet)

Intake
width
(feet)

Intake
Approach
area
Velocity
(feet
(fps)
squared)

Friberg

1

244

14.6

18.0

263

0.93

Hoot

1

220

7.5

17.6

132

1.67

Central

1

307

13.5

24.0

324

0.95

Pisgah

1

363

16.14

22.0

355

1.02

Dayton
Hollow

1

240

11.0

9.5

105

2.29

2

195

11.0

9.5

105

1.86
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Table E-10. Size composition of fish entrained according to trashrack bar spacing from
39 entrainment studies included in the EPRI (1997) database. Bar spacing of 1.0 inch
represents Interior’s recommendation and bar spacing of 1.5-1.8 inches and 2.0-2.75
inches are used to represent Otter Tail current configurations (see ) (Source: Winchell et
al. 2000; as modified by staff).
Mean composition of fish entrained by size class (percent)
Clear Bar
Spacing
(inches)

Representative
recommended/
current bar
spacing (inches)

N

0 to 4
inches

4 to 8
inches

8 to 15
inches

15 to 30
inches

> 30
inches

1.0

3

61.5

32.2

5.5

0.9

0

1.00

1.5–1.8

10

64.8

27.1

7.5

0.6

0

1.25

2.0–2.75

12

68.9

25.3

5.1

0.7

0

2.25

3.0–10.0

14

80.0

15.7

3.9

0.3

0 Not applicable

Table E-11. Percent entrainment composition by family for 20 fish entrainment studies
conducted at hydropower projects in the Midwest USA (Source: Winchell et al. 2000;
compiled data from EPRI, 1997; as modified by staff).
Scientific
family name
Centrarchidae
Percidae
lctaluridae
Cyprinidae
Catostomidae
Gasterosteidae
Esocidae
Amiidae
Acipenseridae
Cyrinodontidae

Common family
name
sunfishes
perches
catfishes
carps and minnows
suckers
sticklebacks
pikes
bowfins
Sturgeon*
killifishes

Number of
sites
Entrainment
present
composition
(N = 20)
(percent)
20
28.8
20
25.0
20
18.4
20
14.5
20
9.4
15
1.3
18
0.9
4
0.2
2
0.1
5
<0.1

*Lake sturgeon entrainment and impingement are discussed in further detail in the next section.
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Table E-12. Minnesota DNR yearly lake sturgeon stocking numbers (fingerlings and
yearlings) above the Otter Tail developments. (Minnesota DNR, 2020a; as modified by
staff).

Year
1997
1998
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
Sub-totals
Totals

Lake sturgeon stocking locations/numbers
Pelican River
Otter Tail River
(above Dayton Hollow
(above Friberg development)
development)
Otter Tail Lake Pine Lake
Detroit Lake
0
0
50
0
0
25
0
0
0
2,031
0
2,031
0
0
0
9,575
0
0
5,372
0
3,476
4,000
0
2,000
1,000
0
1,000
17,080
0
8,150
1,503
0
1,302
6,001
0
4,500
1,044
0
2,000
4,000
7,121
2,000
1,000
0
2,000
4,100
6,557
2,100
3,060
0
3,734
4,034
0
4,090
3,057
0
2,020
3,546
0
2,020
2,401
0
2,384
72,804
13,678
44,882
44,882
86,482
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Table E-13. Step by step enumeration of estimated lake sturgeon impinged and entrained
at the Friberg and Dayton Hollow developments. (Minnesota DNR, 2020a; as modified
by staff). 66

66

In its analysis, Minnesota DNR presented two step nines for impinged or
entrained fish > 40 inches. It was unclear how the numbers associated with the first step
nine were derived. Because the numbers did not appear to be relevant to the approximate
overall estimate of fish killed, they were not included.
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Table E-14. Existing Recreation Sites Located Within the Existing Project Boundary
(Source: Otter Tail, 2019; as modified by staff).
Recreation Site

Owner

Minnesota DNR
County Highway
3 Access Area
Friberg Dam
Access Area

Minnesota
DNR

Hoot Lake
Diversion Dam
Access Area

Otter Tail

Godel Park

City of
Fergus Falls

Hoot Lake
Powerhouse
Canoe Portage
Riverview
Wildlife
Sanctuary
Veteran’s
Memorial Park

Otter Tail

Central Dam
Access Area

Otter Tail

Robert Hannah
Park
Pisgah Dam
Access Area
Minnesota DNR
Dayton Hollow
Access Area
Dayton Hollow
Dam Access Area

City of
Fergus Falls
Otter Tail

Recreation Amenities

Accessible Facilities

Concrete boat launch, boat dock,
shoreline fishing, safety and
invasive species signage
Concrete boat launch, boat dock,
shoreline fishing, safety, and
invasive species signaage
Canoe portage (tubing put-in),
walkway over dam, shoreline
fishing, swimming, and safety
signage
Concrete boat launch, boat dock,
shoreline fishing, picnic area,
trash receptacles, fishing
regulation signage
Canoe portage, safety signage,
and buoys

One acessible parking
space; accessible
courtesy dock
One accessible parking
space; accessible
courtesy dock
None

City of
Fergus Falls
City of
Fergus Falls

Otter Tail

Minnesota
DNR
Otter Tail

Parking
Spaces
20
20
Informal
parking
on road

Paved, barrier-free
parking; accessible boat
ramp

24

None

24

Fishing pier, shoreline fishing,
benches

accessible fishing
platform

34

Carry-in boat access, fishing
dock/pier, City of Fergus Falls
Riverwalk access point,
interactive display, safety signage
Walkway over dam, interpretive
display, trash receptacle, saftey
signage and buoys, City of Fergus
Falls’ Riverwalk access point
Concrete boat launch, shoreline
fishing, portable toilet
Walkway over dam, shoreline
fishing and swimming
Concrete boat launch, boat dock,
shoreline fishing, invasive
species, safety signage
Canoe portage, shoreline fishing
and swimming, trash receptacle,
saftey signage and buoys,
camping by permission

One accessible parking
space; accessible fishing
platform with roller
canoe/kayak launch
Accessible walkway over
Central Dam

25

One accessible portable
toilet
One accessible walkway

39

Oneaccessible dock

16

None

8

E-11

None

16

Table E-15. Project Boundary Acreages for each Development (Source: Otter Tail,
2021a).
Development

Total Area
(acres)

Land in Project
Boundary (acres)

Water in Project
Boundary (acres)

Land Owned by
Otter Tail Power (acres)

Dayton Hollow

247.3

4.1

243.2

3.6

Pisgah

57.5

1.5

56.0

1.4

Central

28.0

0.7

27.3

0.6

Hoot

242.7*

3.5

316.9

3.5

Friberg

320.4

3.5

316.9

3.5

*Land and water acreages do not add up to total due to rounding.

Table E-16. Proposed Recreation Enhancements to Project Facilities (Source: Otter Tail,
2019).
Recreation
Site
Friberg Dam
Access Area
Hoot Lake
Diversion
Dam Access
Area
Hoot Lake
Powerhouse
Canoe
Portage
Central Dam
Access Area
Pisgah Dam
Access Area
Dayton
Hollow Dam
Access Area

Recreation Improvements
Modify entrance sign to inform visitors the site is open to public recreation access
and to include operation hours; add larger, more visible portage sign; add markers
between portage signs; improve landing at bottom of portage entry; and increase
vegetation maintenance, including mowing and weed-whipping.
Modify fencing and signage to clearly define areas that are open for public recreation
and areas that are close to the public (i.e., ensure that the “no trespassing” signs do
not conflict with portage signage), add portage markers, clear dead tree and roots at
portage entrance.
Increase vegetation maintenance along the portage trail, including mowing and
weed-whipping; ensure that signs along the river are visible and in good condition
and adjust if necessary; and remove and/or repair eroded rock along stairs to portage.
Maintain interpretive display.
Clear dead trees, add portage markers, mow full portage area and weed-whip, as
necessary.
Designate area and add signage for a portage put-in, increase vegetation maintenance
at portage take-out, including mowing and weed-whipping, revise existing signage to
emphasize when access area is open to the public
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Table E-17. Parameters for the economic analysis of the Otter Tail River Project
(Source: Otter Tail and Staff).
Parameter

Value

Source

Period of analysis

30 years

Staff

Term of financing

20 years

Staff

Federal tax rate

13.31 %

Otter Tail

Local tax rate

3.41 %

Otter Tail

Property tax

$228,000

Otter Tail

Net investment

$1,315,000

Otter Tail

Relicensing cost

$2,000,000

Otter Tail

Annual operation & maintenance (O&M)

$260,218

Otter Tail

Commission fees1

$0

Otter Tail

Installed capacity

3.45 MW

Otter Tail

Dependable capacity

0.00 MW

Otter Tail

Annual generation

22,322 MWh

Otter Tail

Insurance rate

$5,600

Otter Tail

Alternative energy value2

$19.49/MWh

Staff

Interest rate

8.23 %

Otter Tail

Discount rate

4.50 %

Otter Tail

1 Commission fee is included in O&M.
2 Source: Energy Information Administration using rates obtained from Annual
Energy Outlook 2020 at http://www.eia.gov/outlooks/aeo/index.cfm.
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Table E-18. Summary of the annual cost of alternative power and annual project cost for
three alternatives for the Otter Tail River Project (Source: Staff).
No-Action
Installed capacity (MW)
Annual generation (MWh)
Annual cost of alternative
power ($ and $/MWh)
Annual project cost ($ and
$/MWh)
Difference between the
cost of alternative power
and project cost ($ and
$/MWh)

3.45
22,322
435,056
19.49
893,702
40.04
-458,646
-20.55
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Otter Tail’s
Proposal
3.45
22,228
433,224
19.49
916,765
41.24
-483,541
-21.75

Staff
Alternative
3.45
22,049
429,735
19.49
926,733
42.03
-496,998
-22.54

APPENDIX F: COST OF ENVIRONMENTAL MEASURES
Cost of environmental mitigation and enhancement measures considered in assessing the environmental effects of the Otter
Tail River Project (Source: Staff).
Enhancement / Mitigation Measure

Entity

Capital
Cost

Annual
Cost

Levelized
Annual
Cost

Notes

Aquatic Resources
1. Continue to operate the project in a run-of-river
mode.

Staff,
Interior

$0

$0

$0

a

2. Develop a compliance monitoring plan that
includes provisions for monitoring and reporting
compliance with the operating requirements of
any new license issued (e.g., run-of-river mode,
maintaining target reservoir surface elevations,
and releasing the required minimum flows into
the bypassed reaches).

Staff,
Interior

$3,000

$0

$362

a

3. Install digital water level recorders downstream
of each development to record tailrace
elevations and document inflow to and
discharge from the project developments as part
of a plan to monitor compliance.

Interior

$5,000

$750

$1,353

a

4. Provide a continuous minimum flow of 30 cfs
or inflow if less, to the Friberg bypassed reach.

Otter Tail

$0

$ 1,832 67

$1,832

a,b,e

67

Otter Tail is currently releasing a minimum of 16 cfs on a voluntary basis. This amount represents the cost of the
loss of about 94 MWh of annual generation caused by releasing an extra 14 cfs into the Frieberg bypassed reach.
F-1

Capital
Cost

Annual
Cost

Minnesota
DNR

$0

$2,339 68

Levelized
Annual
Cost
$2,339

6. Provide a minimum flow of 30 cfs from the day
after Labor Day through March 31, and 54 cfs
from April 1 to Labor Day or inflow if less, to
the Friberg bypassed reach.

Staff

$0

$2,027 69

$2,027

a,e

7. Continue to provide a minimum flow of 30 cfs
from the day after Labor Day through March 31,
110 cfs from April 1 to May 31, and 60 cfs from
June 1 to Labor Day or inflow if less, to the
Hoot bypassed reach.

Otter Tail

$0

$0

$0

d,e

Enhancement / Mitigation Measure

Entity

5. Provide a minimum flow of 30 cfs from the day
after Labor Day through March 31, 110 cfs from
April 1 to May 31, and 60 cfs or inflow if less,
from June 1 to Labor Day to the Friberg
bypassed reach.

Notes

68

This amount represents the cost of the loss of about 120 MWh of annual generation caused by an increase in
minimum flows into the Friberg bypassed reach over the existing flow.
69

This amount represents the cost of the loss of about 104 MWh of annual generation caused by an increase in
minimum flows into the Friberg bypassed reach over the existing flow.
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a,e

8. Provide a minimum flow of 30 cfs from
November 1 through March 31, and 150 cfs
from April 1 to October 31 or inflow if less, to
the Hoot bypassed reach.

Minnesota
DNR

$0

$6,607 70

Levelized
Annual
Cost
$6,607

9. Provide a minimum flow of 30 cfs from
November 1 through March 31, 150 cfs from
April 1 through Labor Day, and 60 cfs from the
day after Labor Day to October 31 or inflow if
less, to the Hoot bypassed reach.

Staff

$0

$3,294 71

$3,294

a,e

10. Install trashracks with 1-inch clear bar spacing
at the Friberg, Central, Pisgah, and Dayton
Hollow developments.

Interior

$360,000

$0

$43,416

a

11. Install a trashrack with 1-inch clear bar spacing
at the Pisgah development.

Otter Tail

$90,000

$0

$10,854

c

Enhancement / Mitigation Measure

Entity

Capital
Cost

Annual
Cost

Notes
a,e

70

This amount represents the cost of the loss of about 339 MWh of annual generation caused by an increase in
minimum flows into the Hoot bypassed reach over the existing flow. This amount does not take into consideration the
closure of the coal-fired generating plant planned for June 2021.
71

This amount represents the cost of the loss of about 169 MWh of annual generation caused by an increase in
minimum flows into the Hoot bypassed reach over the existing flow. This amount does not take into consideration the
closure of the coal-fired generating plant planned for June 2021.
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12. Install upstream and downstream fish passage
facilities for lake sturgeon at the each of the
Friberg, Central, Pisgah, and Dayton Hollow
developments.

Minnesota
DNR,
Interior

$ 10,500,000

$0

Levelized
Annual
Cost
$1,266,300

13. Establish a “Fish Management Agreement” with
Minnesota DNR to provide it $47,500 per year
for adaptive management activities to ensure the
health of fishery resources in the Otter Tail
River.

Minnesota
DNR

$0

$47,500

$47,500

f

Staff

$0

$0

$0

a

Staff

$0

$0

$0

a

Otter Tail

$10,000

$10,000

$11,206

c

Minnesota
DNR, Park
Service, Staff

$12,000

$10,000

$11,447

a,c

Enhancement / Mitigation Measure

Entity

Capital
Cost

Annual
Cost

Notes
c,g

Terrestrial Resources
14. Implement bald eagle protection measures.
Threatened and Endangered Species
15. Restrict tree clearing in June and July for the
protection of the northern long-eared bat.
Recreational Resources
16. Implement the Recreation Management Plan.
17. Modify the Recreation Management Plan to
include a detailed discussion of proposed
measures, recreational flow-related information,
an updated implementation schedule, and
provisions to conduct recreation monitoring and
consult with Minnesota DNR and the City of
Fergus Falls on the review of the plan.

F-4

18. Install buoys at Friberg Dam Access Area near
the substation and powerhouse to increase
public boating safety.

Minnesota
DNR, Staff

$1,000

$0

Levelized
Annual
Cost
$121

19. Install road signs at each project recreation site
on the nearest paved public road.

Minnesota
DNR

$5,000

$0

$603

a

20. Install rest areas on portage trails with steep
terrain or long distance trails.

Minnesota
DNR

$25,000

$0

$3,015

a

Park Service

$50,000

$0

$6,030

a

Otter Tail

$0

$1,000

$1,000

c

Enhancement / Mitigation Measure

21. Conduct recreation boating study, develop
recreational flow releases in consultation with
FWS and Minnesota DNR, and provide a
recreational boating report.

Entity

Capital
Cost

Annual
Cost

Notes
a

Cultural Resources
22. Finalize and implement an HPMP to protect
historic properties.
a.
b.
c.
d.
e.
f.
g.

The cost of this measure was estimated by staff.
The cost of this measure is a result of lost generation.
The cost of this measure was provided by the applicant.
No change from existing conditions, thus no generation loss.
Or inflow, whichever is less.
The cost of this measure was provided by Minnesota DNR.
Cost based on expected contractor costs using data from historical cost opinions of similar, recent nature-like
fishway, fish lift projects, and downstream passage systems (Otter Tail, 2019).
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APPENDIX G: FISH AND WILDLIFE AGENCY SECTION 10(J)
RECOMMENDATIONS
Under the provisions of section 10(j) of the FPA, each hydroelectric license issued
by the Commission shall include conditions based on recommendations provided by
federal and state fish and wildlife agencies for the protection, mitigation, or enhancement
of fish and wildlife resources affected by the project.
Section 10(j) of the FPA states that whenever the Commission finds that any fish
and wildlife agency recommendation is inconsistent with the purposes and the
requirements of the FPA, or other applicable law, the Commission and the agency shall
attempt to resolve any such inconsistency, giving due weight to the recommendations,
expertise, and statutory responsibilities of the agency.
In response to our May 19, 2020 notice accepting the application to relicense the
project and soliciting motions to intervene, protests, comments, recommendations,
preliminary terms and conditions, and preliminary fishway prescriptions, Interior filed
five recommendations pursuant to section10(j). Table G-19 lists the recommendations
and indicates whether the recommendations are: (1) within the scope of section 10(j);
and (2) included under the staff alternative.
We have preliminarily determined that the following recommendations that fall
within the scope of section 10(j) are inconsistent with either the substantial evidence
standard of section 313(b) or the comprehensive planning standard of section 10(a) and
the equal consideration provision of section 4(e) of the FPA:
Documenting Flows and Digital Water Level Recorders
Interior recommends that Otter Tail document inflow to and discharge from the
project developments and install digital water level recorders downstream of each
development to record tailrace elevations as part of a compliance monitoring plan. As
discussed in section 3.3.1.2, Environmental Effects, Operation Compliance Monitoring,
Otter Tail uses electronic water level sensors to maintain strict impoundment surface
elevations that do not have an operating band (i.e., do not fluctuate). Water level
fluctuations in the tailraces of the developments would be the result of impoundment
water level changes, and would therefore be detected using Otter Tail’s existing
monitoring equipment. The existing monitoring equipment in the impoundments
effectively monitors run-of-river compliance.
We concluded in section 5.1.3, Measures Not Recommended, that documenting
inflow to and discharge from the project developments and installing new digital water
level recorders downstream of each development lacks substantial evidence as to their
need, and we did not recommend them. Therefore, we are making a preliminary
determination that Interior’s recommendation may be inconsistent with the substantial
evidence standard of section 313(b) of the FPA.
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Fish Entrainment Protection
Interior recommends that Otter Tail install trashracks at the developments that
have a maximum of 1-inch clear horizontal spacing between the bars and maintain
average normal intake approach velocities no greater than 2.0 fps to minimize fish
mortality related to operating the project.
As discussed in section 3.3.1.2, Environmental Effects, Fish Entrainment and
Impingement, with Otter Tail’s existing trashrack configurations, the intake approach
velocities for the developments, with the exception of turbine unit 1 at the Dayton
Hollow development (2.29 fps), are less than or equal to 2.0 fps, and therefore mostly
meet Interior’s recommended average normal intake approach velocities of no more than
2.0 fps. Also, a 3-inch fish in the project area would likely have a burst speed of about
2.5 fps; therefore, most fish species greater than three inches in length exposed to the
maximum 2.29 fps velocity at the intake of the Dayton Hollow development (for turbine
unit 1) are likely to escape impingement and entrainment. Moreover, the majority of fish
entrained would likely be made up of fish less than 6 inches in length regardless of
trashrack bar spacing, and those fish species most likely to become entrained at the
project have rapid growth rates and reproductive characteristics that increase their
dispersal abilities by increasing their reproductive potential.
We concluded, in section 5.1.3, Measures Not Recommended, that installing
trashracks with 1-inch clear bar spacing at the Friberg, Central, Pisgah, and Dayton
Hollow developments, or reducing the approach velocity of the Dayton Hollow
development (for turbine unit 1) from 2.3 fps to 2.0 fps would provide limited additional
benefits to fish populations within the developments’ reservoirs compared to Otter Tail’s
existing trashracks and would not be worth the estimated levelized annual cost of
$43,416. Therefore, we are making a preliminary determination that Interior’s
recommendations may be inconsistent with the comprehensive planning standard of
section 10(a) and the equal consideration provision of section 4(e) of the FPA.
Lake Sturgeon Passage
Interior recommends that Otter Tail provide safe, timely, and effective upstream
and downstream passage of lake sturgeon around the project developments. As discussed
in section 3.3.1.2, Environmental Effects, Lake Sturgeon Passage, the project
developments are currently bookended by barriers to lake sturgeon migration that are not
under the control of Otter Tail. The Corps’ Orwell Dam is a 47-foot-high earthen dam
with no fish passage facilities that is located about 4.5 RMs downstream of the project’s
most downstream development (i.e., Dayton Hollow). Thus, any migrating lake sturgeon
from the Red River would not have access to the Dayton Hollow development. Phelps
Mill Dam is located about 12.5 RM upstream of the Friberg development and also serves
as a barrier to fish migration.
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We concluded, in section 5.1.3, Measures Not Recommended, that because that
there are no fishways installed at either Orwell Dam or Phelps Mill Dam, there would be
no benefit to commence construction of fishways at the project and the lack of a benefit
would not justify the levelized annual cost of about $1,266,300. Therefore, we are
making a preliminary determination that Interior’s recommendation may be inconsistent
with the comprehensive planning standard of section 10(a) and the equal consideration
provision of section 4(e) of the FPA.
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Table G-19. Analysis of fish and wildlife agency recommendations for the Otter Tail River Hydroelectric Project (Source:
Staff).

Recommendation

Agency

Within Scope
of Section
10(j)

1. Operate the project in a run-ofriver mode, with no
hydroelectric peaking.

Interior

Yes.

$0

Yes.

2. Install trashracks with 1-inchclear horizontal spacing
between the trashrack bars at
the Friberg, Central, Pisgah,
and Dayton Hollow
developments with average
normal approach velocities no
greater than 2.0 fps

Interior

Yes.

$43,416

No.a

3. Develop a plan to monitor
compliance with run-of-river
operation to protect fish and
wildlife.

Interior

Yes.

$362

Yes.b
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Levelized Annual
Cost

Recommend
Adopting?

Recommendation

Agency

Within Scope
of Section
10(j)

4. Install digital water level
recorders downstream of each
development to record tailrace
elevations and document
inflow to and discharge from
the project developments.

Interior

Yes.

$1,353

No.a,b

5. Provide safe, timely, and
effective upstream and
downstream passage of lake
sturgeon around the project
developments.

Interior

Yes.

$1,266,300

No.c

Levelized Annual
Cost

Recommend
Adopting?

a

Staff makes the preliminary findings that recommended measure would be inconsistent with the substantial evidence standard of
section 313(b) of the FPA.

b

Cost estimated by staff.

c

Staff makes the preliminary finding that the recommended measure would be inconsistent with the comprehensive planning
standard of section 10(a) of the FPA, including the equal consideration provision of section 4(e) of the FPA.
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