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The following are Michigan Department of Natural Resources (MDNR) review
criteria, data needs and study guidelines for the Federal Energy Regulatory
Commission (FERC) licensing process. These guidelines are intended to
facilitate the FERC licensing and re-licensing process by informing licensees of
MDNR positions and by detailing studies that will fulfill and facilitate this process.
These criteria and study guidelines are not binding on the applicant and are
intended to be used in conjunction with applicable FERC licensing statutes, rules
and regulations. These criteria and guidelines were developed in 1986, and
revised in 1988, 1989, 1990, 1991, 1992, 1994, 1996, 1998, and 2001.

MDNR Positions
1) Plant Operation
A) Daily Operation

i) Facilities with Riverine Tailwaters - We will recommend to FERC that the
project(s) be operated as a run-of-river project (instantaneous inflow
equals instantaneous outflow). The project will be limited to pond levels
fluctuating < 3" over the entire year.

i) Facilities with Reservoir Tailwaters - We may recommend that FERC
allow some minimal peaking operations with site-specific minimum flow
and ramping rate requirements.

B) Operational Verification

We will recommend that data to verify the operation of the plant be
provided and funded by the licensee. This will be accomplished using
continuous gage stations on the reservoir to determine instantaneous
headwater elevation, and continuous gage stations below the reservoir to
determine instantaneous tailwater elevation. To provide independent data
on project operation, we will recommend that the licensee fund the
installation and maintenance of the appropriate number of USGS gages in
the vicinity of the project. We may also recommend to FERC additional
site-specific needs on a case by case basis.

2) Habitat
A) Comparative Aquatic Habitat Studies
We will recommend to FERC that all facilities with riverine tailwaters that

choose not to operate their facilities as run-of-river operations conduct the
following studies:
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e Instream Flow Incremental Methodology (IFIM) studies on downstream
river reaches for a comparative analysis of aquatic habitat under the
proposed project operation(s) to Run-of-river project operation

e Habitat Evaluation Procedures (HEP) studies on the reservoir to
compare reservoir habitat under the proposed project operation(s) to
run-of-river project operation

These studies are to assure that the appropriate amount of data is
collected for an analysis of all operating scenarios. However, we will
recommend run-of-river operation to FERC in our final comments, at all
facilities.

3) Fisheries
A) Fish Passage

We will recommend to FERC that appropriately designed, constructed,
and operated fish passage facilities (for anadromous or other migratory
fish species) be provided at all FERC projects. The recommendations for
fish passage will consist either of fish passage facility construction and
operation by the FERC licensee, or for dam removal. These
recommendations will include time frames that may range from immediate
to future implementation depending upon the management goals for the
river system. MDNR may recommend that an escrow account be
established to provide funds for the fish passage facility design and
construction.

Fish passage is to be provided to: 1) regain access to spawning areas; 2)
allow for the establishment of self-sustaining fish stocks; and 3) establish
"special” fisheries of either state-wide or regional importance. In addition
to upstream passage, downstream protection will be required at all
projects.

B) Turbine and Spillway Entrainment and Mortality

We will recommend to FERC that the project be operated in a manner
such that the entrainment and subsequent turbine and spillway mortality of
fish will be minimized. To meet this request, the project can either
immediately install protective devices to prevent entrainment and mortality
or may decide to determine via studies the extent of the problem. The
results of all studies and protective devices will be evaluated to determine
minimum mitigation measures and effectiveness.

4) Wildlife
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We will recommend to FERC that all projects maintain and enhance
wildlife resources found on their lands and develop plans to implement
wildlife management.

4) Recreation

We will recommend to FERC that all project lands be open to public
access. Project lands shall include boat launching facilities on the
reservoir, fishing access sites and related facilities on the tailwater area, a
safe marked canoe portage around the dam, and other facilities which
MDNR views as necessary to optimize recreation on the project. All
facilities should conform to the Americans with Disabilities Act (ADA).

All new recreation facilities should be constructed and maintained by the
project. If public recreation facilities exist on the project, MDNR will
recommend to FERC that the licensee provide maintenance funds or
actual maintenance for those sites. If only private or leased facilities exist,
MDNR will recommend to FERC that the licensee purchase the land and
associated facilities. If this cannot be accomplished, MDNR will
recommend that the licensee either purchase easements of lands or
provide for free access to the project. The licensee always has the option
to purchase and operate outright any recreational facility that is intends to
use to satisfy FERC requirements. All recreational facilities used to meet
FERC licensing requirements should be free of charge for public use.

6) Water Quality

Prior to development of a 401 water quality certification, we will
recommend to FERC that flows for the facility, in addition to minimum flow,
be maintained to alleviate any water quality problems that may be
identified as having an adverse effect on restoring and maintaining
productive aquatic resources.

The conditions that are established in the Section 401 certificate should
govern the project operation in respect to water quality.

7) Mitigation Plan

We recommend to FERC that the project develop a mitigation plan to
alleviate any adverse impacts and compensate for the loss of riverine
habitat caused by plant operation. This plan should include a continuous
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program of analyzing and monitoring all planning, construction, and
operational activities with respect to adverse impacts on the river
ecosystem. We will also recommend that the project implement all
measures necessary to correct any harmful effects identified during this
ongoing monitoring program as a result of the licensees constructing,
rehabilitating, operating, and maintaining of the project.

Overview of Project Information and Impact Data Needs

1) Plant Operation and Engineering
A) Present plant design of all facilities
B) Daily operation and maintenance records
D) Plant hydraulic characteristics
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2) Fisheries (Aquatic) Habitat
A) Hydrographic maps of the reservoir and the tailwater areas, to include
500 meters downstream of the project
B) An aquatic habitat inventory, may include IFIM and HEP studies if
required by the proposed project
C) A determination of the impact of plant operation on habitat availability
and quality

3) Fisheries Data
A) Fisheries community inventory of the riverine and pond areas, to
include endangered, threatened, and sensitive species
B) The adequacy of the any existing fish passage facility
C) The impact of plant operations on the existing fish passage structure
D) If the project proposes to study the facility entrainment/mortality problem,
a two-stage study plan should be used to examine the extent of the
problem: 1) A reconnaissance study to determine the gross extent of
facility entrainment and mortality, which should include turbines and
spillways; and 2) If necessary, a more intensive study to keenly
determine facility entrainment and mortality of fish. Our guidelines for
these studies are attached.
E) Aquatic habitat management plans should be included

4) Wildlife (Terrestrial) Habitat
A) Terrestrial and wetland habitat inventory
B) Determination of the impact of plant operation on habitat availability and
quality
C) Forest management plans of the project area
D) Topographical maps which show all project lands

7) Wildlife
A) Wildlife community inventory of the riverine and pond areas, including
endangered/threatened and sensitive species
B) Wildlife management plans in the project area, as determined by MDNR
personnel

5) Recreation
A) Inventory of recreational facilities in the project area, including written
descriptions and maps/diagrams of locations, for MDNR evaluation of
adequacy

6) Water Quality
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A) All NPDES permits, Act 307, and Super Fund sites in the drainage basin
should be identified

B) All water management models and plans should be detailed

C) The impact of the proposed project operation on water quality should be
determined

Project Operation and Engineering Information

Project Design Information

1) The present plant design for all facilities should include the following details:
A) Plant engineering designs
B) Type, number, kW, blade number, RPM, and design of turbines
C) Elevation, peripheral velocity, and diameter of the runners
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D) Minimum and maximum blade clearance between runner and wicket

gates for Francis Type Units, and runner and the ring for Kaplan Type
Units

E) Cavitation at the plant

F) Project map which includes all lands, roads (including condition), and
right of ways

G) An updated turbine output-water use and spillway/gate rating curves for
all project components

Daily Operation and Maintenance Records

1) The present daily operation of facilities should include :

A) kW

B) Wicket gate openings

C) Efficiency

D) Hours of use of each unit

E) Bypass gate openings for the previous and current year, as well as
low, normal, and high water years

F) Use mean, min and max daily data for kW, wicket gate openings,
efficiency, each unit's hours of use and openings of bypass gates to
calculate weekly mean values, and mean weekly min and max values.

2) A record for the last 5 years of plant outages and length of outages

3) Any plans for plant operation automation, construction, major maintenance, or
plant retirement

4) An estimation of the longevity of the existing facilities including powerhouse(s),
penstock(s), reservoir(s) capacity, dam(s)

5) All dam safety reports should be summarized and made available to MDNR.

Project Hydrology Information

1) The daily fluctuation in the tailwater, any by-passed side channels, and
reservoir should be reported for the previous year as well as normal, high and
low water years. This should be reported in terms of discharge and elevation
using mean, minimum, and maximum daily data to calculate weekly mean
values, and mean weekly minimum and maximum values.
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2) Monthly flow duration curves should be estimated for the river "without" plant

operation and "with" plant operation for the assessment of minimum flow
needs.

3) The operational compliance plan for all project operating conditions needs to

thorough and should include continuous (at least an hourly basis) monitoring
water level gages in the reservoirs, headwater and tailwater areas.
Specifications for all gaging equipment should be completely described and
submitted along with the provisions to provide for both the establishment and
maintenance of a new continuous monitoring USGS gage or the maintenance
of one existing continuous monitoring USGS gaging at each operating facility
of the project. Plans should also include procedures for calibration and
maintenance of gages. All other site-specific needs as determined by MDNR
should also be documented in the compliance plan.

Fisheries (Aquatic) Habitat Information

Study Area

1.

To include all reservoirs and stream reaches (including tributaries) from one-
guarter mile above the high water level of the uppermost reservoir on the
system to the downstream site of no project influence, as defined as follows:

A. Mainstem of the SElBOSEPH River- From a point one-quarter of a mile
upstream of the normal high water mark of the [VIGHVille Impoundment
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downstream to the normal high water mark of the ElKf&l Dam in EIKRat
IRGIARE on the STIUBSEPR River. If the project has acceptable data that
indicates that project influence zone is less than the recommended zone,
the zone may be adjusted to reflect these changes in influence zone
boundary, after consultation with and concurrence from the MDNR.

Hydrographic Maps

1. Hydrographic maps of the reservoir, any de-watered river reach, and the
tailwater areas (to include 500 meters downstream of the facility) are required
of all sites with transects every 10 meters. If recent existing maps are
available, data verification studies can be substituted for mapping with MDNR
concurrence. Additional FERC study justification is in Appendix 1.

Maps should delineate the following habitat inventory data:

A. Reservoirs - Predominant substrate (as classified using the Modified
Wentworth Scale) and emergent and submergent plant beds (classified by
dominant plant species complex) should be mapped on the hydrographic
maps at all water levels. Other structure items such as logs, log
complexes, and rock piles should also be denoted on the reservoir map.

B. Tailwater areas - Predominant substrate (as classified using the Modified
Wentworth Scale) and emergent and submergent plant beds (classified by
dominant plant species complex) should be mapped on the hydrographic
maps at all water levels. Other structure items such as logs, log
complexes, and rock piles should also be denoted on the tailwater map.

C. Other Project Impacted River Reaches - Predominant substrate, aquatic
vegetation, and approximate mean depths should be indicated on river
maps for all water levels.

Aquatic Habitat Inventory

1. Comparative Riverine Habitat Studies - Comparative riverine habitat studies
will be recommended at all sites with riverine tailwaters that will not be
operated as run-of-river facilities and that have no by-passed river reaches.
The obijective of this study is to compare resource impacts of the proposed
project operation(s) to run-of-river operations. IFIM studies will be
recommended at all sites unless another methodology is accepted by the
MDNR. Additional study justification is in Appendix 2.

The following guidelines should be followed in development of an IFIM study
plan:
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A) The IFIM study plan will require close agency coordination on the following
items:

I. Study Purpose

ii. Study Boundaries - The IFIM study boundaries should include all riverine
tailwaters to the next lake or impoundment. In addition, we recommend
that a pre-study be conducted determine the extent of downstream water
fluctuations from each hydroelectric facility operations. This will be used
to delineate modeling boundaries on the river.

iil. Time Constraints —on dates for critical decisions and field studies.

iv. Specific Study Objectives - Concurrence with MDNR needs to occur on
the type of study and expected results. We suggest the following as an
objective statement:

The objective of this study is to determine the optimal flow regime from
the hydroelectric facility to protect and enhance the aquatic resources of
the river system. The IFIM study should provide recommendations that,
at a minimum, protect the instantaneous needs of the aquatic community
and provide data on the habitat usability of the river system(s) under a
number of alternative operational schemes, including the proposed
peaking operation and the strict run-of-river (instantaneous inflow equals
instantaneous outflow) modes.

v. Target Species - We need to discuss the target species desired and
come to an agreement on those species.

vi. Methodology - After agreeing upon the target species, we need to
determine what habitat suitability criteria are available, which curves will
be used, if any modifications are needed, and what data is needed.
Decisions will also need to be made jointly on which models will be used
in the study. We recommend that the attached two-flow analysis
guidelines be followed to examine peaking impacts (Appendix 3).

vii. Hydrologic Baseline - After compilation of all available data on the river
system, we need to jointly discuss and determine the "base" hydrologic
conditions for present conditions.

viii. Stream Segmentation and Study Area Selection - We need to scope the

river system and determine the logical study boundaries for each
segment from a macro and microhabitat perspective. We need to

10
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determine and agree where microhabitat and macrohabitat measures
are to be taken.

B) We recommend that the IFIM scoping document be organized in the
following manner:

.Introduction - To include:

Purpose of the study

Study objectives

Existing management objectives for each section of river
Important background data

Existing flow agreements

ii. Study Plan - To include:

general approach
Study area and reaches with detailed maps and reasoning

iii. Study Tasks - To include:

Study area reconnaissance and macrohabitat segmentation
Habitat characterization and reach selections

Hydraulic data acquisition (includes transect selection and placement
procedures with maps, candidate transect location, measurement
methods and materials which include target measurement
discharges, anticipated logistics and field activities schedule,
acquisition and handling of field data)

Hydraulic modeling approach (includes microhabitat simulations,
evaluation species/life species and suitability criteria, models used
and two flow analysis technique)

Data analysis and reporting (includes model output composites and
report preparation)

iv. Study Schedule

v. Study Plan Agreement

2. Comparative Reservoir Level Fluctuation Studies - Comparative Reservoir
level fluctuation and habitat studies will be recommended at all sites that are
not to be operated as run-of-river facilities. The study objective is to compare
resource impacts of the proposed project operation(s) to run-of-river
operations. Habitat Evaluation Procedures (HEP) methodology, to predict
changes in fish community structure based on habitat changes, will be
recommended at all sites unless another methodology is accepted by the
MDNR. Additional justification is attached as Appendix 2.

11



MICHIGAN DEPARTMENT OF NATURAL RESOURCES RECOMMENDED
REVIEW CRITERIA AND STUDY GUIDANCE
FOR THE FEDERAL ENERGY REGULATORY COMMISSION LICENSING PROCESS
August 9, 2001

3. By-passed River Channel Minimum Flow Studies - On all projects that have
by-passed river channels, we recommend that minimum flow studies be
conducted on all by-passed river channels. IFIM studies will be recommended
at all sites unless another methodology is accepted by the MDNR. Additional
justification is attached as Appendix 2.

4. All aquatic habitat management plans should be identified

Fisheries

Aquatic Species Inventory

1. For all aquatic species, subdivide the systems by reservoirs and streams.
Identify the relative abundance and species composition of each system
using all available data sources which should include MDNR Fisheries,
Michigan Department of Environmental Quality (MDEQ) Surface Water
Quiality Division, U.S. Fish and Wildlife Service, U.S. Environmental
Protection Agency, Scientific Publications, and Universities. If acceptable
survey data is unavailable, the necessary surveys will be conducted
according to MDNR standards.

Threatened, Endangered, and Sensitive Species

1. Species to include all Federally listed, proposed, candidate, endangered, or
threatened species. The list should also include Federal species of

12
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management concern, State-listed endangered or threatened species, and
State species of special concern

2. For all species, determine whether they are present and map their location if
possible. If existing surveys are unavailable, new surveys should be
conducted according to MDNR standards. Surveys should be limited to
identifying those species likely to occur within the available habitat types.

Upstream Fish Passage Device Inventory and Guidelines

1. All currently installed fish passage devices, both upstream and downstream,
should be documented with operational designs included.

2. The current use of all upstream and downstream fish passage facility should
be described and include the fish species and number using the facility for all
years that data are available.

3. The current project impact on any upstream or downstream fish passage
facility should be documented. Additional studies on the adequacy of the
facility may be required on a site-specific basis.

4. Fish passage designs, which should include upstream and downstream
passage as well as prevention of turbine entrainment, will be recommended at
some facilities as elected by MDNR. All passage designs should be
developed using the fish species of interest as determined by MDNR.

Downstream Fish Passage Guidelines

1. We will recommend to FERC that plant operation minimize entrainment and
subsequent turbine and spillway mortality of fish. The project can either
immediately install protective devices to prevent entrainment and mortality or
decide to determine entrainment and mortality via studies. We will
recommend that all protective devices be evaluated for their effectiveness
along with minimum mitigation for any fish losses.

2. We recommend that the any turbine entrainment and mortality study follow the

attached MDNR guidelines (Appendix 4). Additional justification for this study
is provided in Appendix 5.

13
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Wildlife (Terrestrial) Habitat Information

Study Area

1. For terrestrial species and associated habitat, include all lands within the
project boundaries and influence zone.

2. For wetland and aquatic species, include reservoirs and stream reaches from
one-quarter mile above the high water level of the uppermost reservoir on the
system to the downstream site of no project influence, as defined as follows:

upstream of the normal high water mark of the Impoundment
downstream to the normal high water mark on the Dam at
EIRREFENRGENg on the STIIBSEPAIRIver. If the project has acceptable
data that indicates that project influence zone is less than the
recommended zone, the zone may be adjusted to reflect these changes
in influence zone boundary, after consultation with and concurrence
from the MDNR.

A. Mainstem of the SHlOSEPH River - From a point one-iuarter of a mile

14
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3) For fish-eating birds including, but not limited to bald eagles, ospreys, herons,
and other colonial nesting birds, incorporate an area of one mile on either
side of the stream reaches and reservoirs defined under item 2.A.

Terrestrial Habitat Inventory

1. Collect and map terrestrial habitat data using MDNR approved classification
systems. Provide percentage and acreage of each habitat type in the
application

2. Collect and map wetland habitat data using USFWS mapping system
(Cowardin et al.). Provide percentage and acreage of each wetland type in
the application

2. ldentify all forest management plans and terrestrial management plans

Shoreline Management Plan

1. Create a detailed shoreline management plan for licensee-owned lands
and easements abutting project waters (within 1000 feet of the high water
elevation for lakes and within 300 feet of the high water elevation for
streams) that are determined to be needed for project-related purposes,
such as providing public access for recreation or protecting sensitive,
unique, or scenic areas. The plan shall include, but need not be limited to:

(1) a description of those lands covered by the plan including a drawing or
map showing their location relative to project facilities or project waters
(those lands shall be included within the project boundary);

(2) for each parcel of shoreline covered by the plan, a description of how
the land will be managed and used,;

(3) a critical habitat inventory of the shoreline;

(4) development of strategies and methods to educate property owners
and reservoir users about the beneficial values of shoreline vegetation
and shallow water habitats;

(5) a discussion of how the plan addresses the following considerations:
selection of lands that are largely undisturbed and free from any
observable past alterations that may have impaired their ability to
provide the necessary protection and enhancement of wildlife and
plant species; selection of additional lands to provide additional
buffering capacity against adjacent land disturbances in ecologically

15
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sensitive areas; and selection of lands that would protect existing
upper-canopy trees and their suitability for raptor use;

(6) development standards which include a setback of 200 feet from
ordinary high water mark for all structures except piers, boat hoists,
and boathouses; shoreline vegetation removal in the 35 foot strip
adjacent to the ordinary high water mark will be limited; no more than
30 feet in any 100 feet may be clear cut (clear cut zone is limited to 10
feet in width); only 30% of the vegetation between 35 and 75 feet of
the ordinary high water mark may be removed; and require that land
uses be screened as viewed from the water and that the scenic beauty
of the shoreline be maintained

(7) an implementation schedule.
The licensee shall prepare the plan after consultation with the Michigan
Department of Natural Resources (MDNR), the U.S. Fish and Wildlife Service
(USFWS), and the Wisconsin Department of Natural Resources (WDNR) and
U.S. Forest Service (USFS) where applicable.
Wildlife

Wildlife Species Inventory

1. For wetland and aquatic species, subdivide the reservoirs and stream reaches
into segments. Identify the relative abundance (common, uncommon, absent)
of species in each area. Species should include water birds (seasonal
designations will be needed for migratory use), marsh birds and the following
mammals: otter, mink, muskrat and beaver. In particular, efforts should be
made to determine the number of furbearers, water birds, and marsh birds
breeding in the project influence zone and the nest or den locations. All
existing data bases maintained by MDNR, WDNR (where applicable),
USFWS, EPA, Michigan Breeding Bird Atlas, and universities should be
examined and data compiled for this section. If no surveys exist, then field
surveys should be conducted according to MDNR standards.

2. The following information may be recommended to evaluate timber
management or other changes proposed to terrestrial habitat depending upon
the project characteristics:

a) The relative abundance of the following management indicator species:

black throated green warbler, chestnut-sided warbler, eastern bluebird,
pileated woodpecker, ruffed grouse, and white-tailed deer

16
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b) The relative abundance of owls and raptors not previously identified as
threatened or sensitive

Threatened, Endangered and Sensitive Species

1.

Species to include all Federally listed, proposed, candidate, endangered, or
threatened species. The list should also include Federal species of
management concern, State-listed endangered or threatened species, and
State species of special concern

. For all species, determine whether they are present and map their location if

possible. If existing surveys are unavailable, new surveys should be
conducted during the reproductive season (e.g., nesting, flowering)
appropriate to each species. Surveys should be limited to identifying those
species likely to occur within the available habitat types.

Bald Eagle Information

1.

2.

Map both active and inactive nest sites

Identify available habitat (described as relatively undisturbed areas with
super-canopy trees)

. Identify potential habitat areas within project boundaries, this will include

areas where timber management could be used to develop appropriate habitat

. Conduct a winter survey to determine over-wintering use and roost sites

. Conduct a nest watch program during breeding seasons on at least two active

nest sites per river system in order to determine the following information:
Extent of human disturbance to nest (identified by distance to nest site)
Food base (species and relative abundance)

Foraging locations on the reservoir or river systems

Roost sites, especially those used for foraging

. For all other nest sites, including inactive nests, determine the extent of human

disturbance by analyzing distances to roads, trails, rights of way, and other
human activities
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Recreation Information

Study Area

1. Toinclude all reservoirs and stream reaches (including tributaries) from one-
guarter mile above the high water level of the uppermost reservoir on the
system to the downstream site of no project influence, as defined as follows:

upstream of the normal high water mark of the Impoundment
downstream to the normal high water mark of the Dam in EIKRak
IRGiEna on the SEOSEPH River. If the project has acceptable data that
indicates that project influence zone is less than the recommended zone,
the zone may be adjusted to reflect these changes in influence zone
boundary, after consultation with and concurrence from the MDNR.

A. Mainstem of the SHOSEPR River- From a point one-iuarter of a mile

2. Project county areas for certain sections of the off-site inventory. The
county(s) of interest for this project are as follows: |flid County

Data Needs

1) For the above project area, the following information is needed for each
recreation site (developed and undeveloped):

a) Map location
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b) Map key should indicate:
1) Type of facility (see list below)
2) Provider of facility (State, Company, [ENil)
3) Size of facility (area, capacity)
4) Level of use (heavy, light)
5) Condition of site

c) Summary table of facility type, condition, and provider

d) Non-company facilities in the project boundary and their relationship (if
any) to the company

e) Commercial operators in the project boundary (e.g., liveries, bait shops,
campgrounds serving the project area) and their name, location, size,
etc.

2) A general description of relevant off-site recreation facilities within the
county or counties where the project is located, along with a table of
numerical totals of facilities and a description of major off site facilities.
This description is for the purpose of examining overall recreational use,
availability of similar recreational opportunities, and recreational experience
demand of the facility influence zone.

3) ldentify any recreation plans that the licensee has written for the project.

4) ldentify and summarize all existing data