Appendix A – Comments on NOI, PAD, & Study Requests

March 17, 2021

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

Re: NOTICE OF INTENT TO FILE LICENSE APPLICATION, FILING OF PRE-APPLICATION DOCUMENT (PAD),
COMMENCEMENT OF PRE-FILING PROCESS AND SCOPING, REQUEST FOR COMMENTS ON THE PAD AND
SCOPING DOCUMENT, AND IDENTIFICATION OF ISSUES ON THE PAD AND SCOPING DOCUMENT, AND
IDENTIFICATION OF ISSUES ASSOCIATED WITH STUDY REQUESTS

Gile Storage Reservoir (GSR), FERC No. 15055-000, West Branch Montreal River, Iron County, Wisconsin and
Gogebic County, Michigan

Dear Secretary Bose:
The River Alliance of Wisconsin (RAW) has reviewed the PAD and Scoping Document referenced above by the
FERC Notice dated 01/19/21. The RAW does not have specific comments on the PAD, prepared for Mead &
Hunt for Xcel Energy (XE) and dated 11/20/21, or the FERC’s Scoping Document 1. Rather the RAW will discuss
the issues with licensing the project in the context of study requests.

GENERAL COMMENTS
To satisfy obligations under sections 4(e) and 10(a) of the Federal Power Act, as amended, and Electric
Consumers Protection Act, among other legislation, the FERC must give equal consideration to developmental
and environmental interests when issuing a new license. Further, when making licensing decisions, the FERC is
required to develop measures for the protection of environmental resources and enhancement of recreational
facilities to ensure that licensing is accomplished in the best interest of the general public as well as to the
Applicant. The FERC licensing process for hydro projects is a public process. The RAW participates in hydro
relicensing proceedings as a Non-Governmental Organization. The RAW is a not-for-profit organization

consisting of many stakeholder groups and concerned citizens statewide. Further, through the relicensing
process the RAW advocates for river restoration, protection, and enhancement of fish and wildlife species and
the habitats upon which they depend, and enhancement of recreational resources at the project within and
contiguous to the project boundary. The RAW has a long history of being active in relicensing projects in
Wisconsin and the Upper Peninsula of Michigan.
The RAW intends to participate in relicensing this project and we recommend several environmental studies as
described below. We believe they need to be conducted by XE or their Consultants to provide FERC staff the
necessary information to prepare the draft Application for License and Environmental Assessment (EA).

Gile Storage Reservoir (GSR) project information
-Minimum flow release of 10 cfs must be released at all times from the reservoir into the West Branch of the
Montreal River
-Minimum reservoir elevation allowed is 1,475 ft. mean sea level (msl) and the maximum elevation allowed is
1,490 ft. msl.
-Maximum depth of 25 ft.
-Reservoir size is 3,317 acres at a full pool at elevation of 1,490 ft. msl.
-A 15-foot drawdown is allowed to augment river flow to the Saxon Falls and Superior Falls hydro projects
located about 17 miles downstream on the Montreal River

REQUESTED STUDIES
1.Drawdown study. We recommend a drawdown study be done that includes use of a reservoir/flow routing
model.

I. Describe goals and objectives of each study proposal and information to be obtained.
The goal of the study is to identify alternative drawdown scenarios that compare power generation (KWs) with
other uses of the GSR including recreational use and protection of the aquatic community and the habitats
upon which they depend. Very little information was presented in the PAD on the impacts of the GFR seasonal
drawdown cycle. We recommend that XE use a Reservoir/Flow Routing Model to help all stakeholders
evaluate drawdown impacts. We recommend that selected minimum flow discharges (such as 10, 15, 20 cfs)

from the dam be presented that correspond to drawdown levels (ft. msl) needed to support the minimum flow
through the Gile Dam. The specific discharge flows to model should be derived from consultation with the
resource agencies and other interested stakeholders. The amount and value of the power that would be
generated at each scenario would also be helpful. The modeling would provide a scientifically based
evaluation that will help all concerned stakeholders balance power production with water levels and flows that
protect fish and wildlife habitat and provide suitable recreational use in the GSR.

II. Explain the relevant resource management goal of the agencies or Native American tribes with jurisdiction
over the resource to be studies.
We defer to the resource agencies and/or Native American tribes to comment on that criteria.

III. If the requestor is not a resource agency, explain any relevant public interest considerations.
Seasonal drawdowns can affect the GRF reservoir in many ways including:
-dewater the shoreline and adversely affect the natural growth cycle of emergent and submergent aquatic
plants
-create unstable habitat for aquatic life by fluctuating the water level
- reduce living space and otherwise degrade the habitat in the littoral zone
-potentially result in fish kills if the impoundment is drawn down several feet in winter to the point that
dissolved oxygen levels in the remaining water column become too low (i.e., less than 5 mg/l) due to
decomposing vegetation and other organic debris
-the water volume in the GRF is greatly reduced at a maximum drawdown of 15 ft. and as such, the remaining
living space for fish and other aquatic life is reduced.

IV. Describe existing information concerning the subject of the study proposal and the need for additional
information.
The PAD describes some information on seasonal drawdowns but it is not adequate to determine
environmental effects.

V. Explain any nexus between project operations and effects on the resource to be studied and how the study
results would inform the development of license requirements.
The nexus is that the project uses the Gile Flowage as a storage reservoir to augment flow to two XE-owned
hydro projects a few miles downstream. The drawdowns occurring in the GFR are not natural but rather
directly implemented to support hydro project operation.

VI. Explain how any study methodology is consistent with generally accepted practice in the scientific
community;

Reservoir/flow routing models are commonly used by the scientific community to address drawdown/flow
impacts. The type of model to be used depends on the goals of the study. The study methodology used
should be a reservoir/flow routing model typically used by Consulting Firms and is endorsed by the Wisconsin
DNR and/or Michigan DNR. Please consult resource agency staff and also, please send a draft scope of work of
the modeling plan to the Agencies, RAW and other Stakeholders as appropriate for review.

VII. Describe consideration of level of effort and costs, and why any proposed alternative studies would not be
sufficient to meet the stated information need;
We believe that XE and their Consultants are in a much better position with their well-established contacts with
consulting firms to scope out the costs and level of effort for relicensing studies; therefore, we will not
comment on this criterion.

2. Mussel survey. In consultation with the Wisconsin DNR, Michigan DNR and US Fish and Wildlife Service
(FWS), conduct a mussel study in the GSR.

I. Describe goals and objectives of each study proposal and information to be obtained;
The goal of the study is to determine mussel species density and diversity, including characterizing mussel
habitat in the reservoir.

II. Explain the relevant resource management goal of the agencies or Native American tribes with jurisdiction
over the resource to be studies;
We defer to the resource agencies and/or Native American tribes to comment on that criteria.

III. If the requestor is not a resource agency, explain any relevant public interest considerations;
In accordance with the Public Trust Doctrine, the mussel community is an aquatic resource that is owned by the
public and to be protected by all water resource users, including licensees operating hydro projects and storage
reservoirs. In general, mussels in Wisconsin and Michigan Rivers are in peril. Mussels are an important
component of a river system and are sensitive to changes to water level fluctuations in a reservoir and to flow
discharge fluctuation in the tailwater of a dam. Mussels are not very mobile and can be easily adversely affected
by hydro operations in terms of species diversity and relative abundance within the zone of fluctuation. There is
also good reason for a mussel study to document the presence of any state or federal threatened or
endangered species that may occur in the project area. Without this knowledge, it is not possible to develop
protection strategies for the listed mussels.

IV. Describe existing information concerning the subject of the study proposal and the need for additional
information;
Very little information about mussel species and distribution in the GSR is stated in the PAD, apparently because
there is not much data available.
To accurately describe the mussel community currently inhabiting the
project area and to enable the licensee to prepare an accurate environmental report (Exhibit E) for the license
application, we recommend that a mussel survey be conducted in the GSR.

V. Explain any nexus between project operations and effects on the resource to be studied and how the study
results would inform the development of license requirements
The nexus is that the mussels live in habitat directly affected by the day-to-day and seasonal operation of the
GFR. Since mussels exhibit slow mobility, they are sensitive to changes in water levels (and flow discharge
fluctuation). The GSR drawdowns can profoundly affect natural water levels in the lake from a normal yearly
precipitation cycle.

VI. Explain how any study methodology is consistent with generally accepted practice in the scientific
community;
The study methodology used should be one that is accepted as credible and valid by the Wisconsin DNR,
Michigan DNR and FWS mussel experts. The Wisconsin DNR has available “Guidelines for sampling freshwater
mussels in wadable streams” which can help XE develop a plan of study. Michigan DNR likely has similar
guidelines.

VII. Describe consideration of level of effort and costs, and why any proposed alternative studies would not be
sufficient to meet the stated information needs.
Please reference our statement in Criteria VII. stated above under study request No. 1.

3. Aquatic and terrestrial invasive species study (A&TIS).

Conduct an ATIS study in GSR.

I. Describe goals and objectives of each study proposal and information to be obtained;
Infestation of project waters with A&TIS can substantially degrade the quality of the aquatic habitat for native
vegetation and the quality of experience to the recreating public. It is critical to identify what A&TIS species
are present so they can be removed or controlled before they become infested.

II. Explain the relevant resource management goal of the agencies or Native American tribes with jurisdiction
over the resource to be studies.
We defer to the resource agencies and/or Native American tribes to comment on that criteria.

III.If the requestor is not a resource agency, explain any relevant public interest considerations;
Aquatic invasive species (AIS) such as purple loosestrife, Eurasian watermilfoil, and curly-leaf pondweed are
invasive wetland plants which out-compete many other valuable wetland plants and can dominate the species
composition of a wetland or aquatic macrophyte bed in a few years. There is little food value for wildlife from
purple loosestrife and other AIS; accordingly, infestation of valuable wetlands by AIS is extremely undesirable

and harmful. Eurasian watermilfoil, curly-leaf pondweed, and other AIS can rapidly cause aquatic weed
problems and alter fish communities by providing too much refugia leading to overpopulation and/or growth
stunting problems in reservoirs and flowages. Terrestrial invasive plants create the same pattern and can
out-compete native vegetation as well. The objective of a study is to update current information on what A&TIS
occur in the GSR and land within the project boundary.

IV. Describe existing information concerning the subject of the study proposal and the need for additional
information;
It is necessary to document the current environmental setting of the project to update the A&TIS information so
the licensee, resource agencies and other stakeholders can develop strategies for control/management
invasives.

V. Explain any nexus between project operations and effects on the resource to be studied and how the study
results would inform the development of license requirements
The nexus is that the A&TIS present are living in the aquatic and riparian environment of the Gile Flowage,
which was modified to support and augment hydro power production downstream.

VI. Explain how any study methodology is consistent with generally accepted practice in the scientific
community;
The study methodology used should be one that is accepted as credible and valid by the Wisconsin DNR and
Michigan DNR. The Wisconsin DNR has guidelines included in their Point Intercept Method for sampling
aquatic plants and also their Rapid Response Guidelines for A&TIS. Please consult resource agency staff.

VII. Describe consideration of level of effort and costs, and why any proposed alternative studies would not be
sufficient to meet the stated information needs.
Please reference our statement under Criteria VII above under study request No. 1.

4. Aquatic plant study.

Conduct an emergent and submergent aquatic plant study in the GSR.

I. Describe goals and objectives of each study proposal and information to be obtained;
The goal of the study is document and update species diversity and relative abundance of native aquatic plants
in the GSR.

II. Explain the relevant resource management goal of the agencies or Native American tribes with jurisdiction
over the resource to be studies.
We defer to the resource agencies and/or Native American tribes to comment on that criteria.

III. If the requestor is not a resource agency, explain any relevant public interest considerations;
The aquatic plant community is another of many natural resources that a Utility is obligated under the Public
Trust Doctrine to protect for the privilege of using public waters to generate hydropower. An up-to-date
aquatic plant study is needed to characterize the existing plant community so a mitigation strategy to protect
aquatic plants can be developed, if needed, by the resource agencies that is compatible with drawdowns that
support hydropower production.

IV. Describe existing information concerning the subject of the study proposal and the need for additional
information;
It is well known by the scientific community that reservoir drawdown affects the aquatic plant community,
sometimes for the perceived “good” and sometimes to the disadvantage of prospering native plants. In fact,
at times drawdowns are used by resource managers to reduce the abundance of native plants and/or invasive
aquatic plants. Up-to-date information is needed first before the resource agencies and other Stakeholders
can evaluate whether or not future changes in reservoir drawdowns are needed in terms of satisfying the need
for protecting plants and being compatible with recreational use and hydropower production.

V. Explain any nexus between project operations and effects on the resource to be studied and how the study
results would inform the development of license requirements;

The nexus is that native aquatic plants inhabit the littoral zone of the GSR and are directly affected by daily and
seasonal drawdown cycles that are intended to augment hydropower production at the Saxon Falls and
Superior Falls Projects downstream.

VI. Explain how any study methodology is consistent with generally accepted practice in the scientific
community;

The study methodology used should be one that is accepted as credible and valid by the Wisconsin DNR and
Michigan DNR. Please consult resource agency staff as they have guidance available to help design an aquatic
plant study.

VII. Describe consideration of level of effort and costs, and why any proposed alternative studies would not be
sufficient to meet the stated information needs.
Please reference our statement under Criteria VII above under study request No. 1.

5. Fish Study.

Conduct a fishery survey in the GSR.

I. Describe goals and objectives of each study proposal and information to be obtained;
Fishery data described in the PAD is derived from Wisconsin DNR fish surveys last conducted from 1979 – 1987.
To accurately describe the fish community currently inhabiting the GSR and to enable the licensee to prepare an
accurate environmental report (Exhibit E) for the license application, we recommend that fish community
information be updated to include data on species composition and frequency of abundance.

II. Explain the relevant resource management goal of the agencies or Native American tribes with jurisdiction
over the resource to be studies;
We defer to the resource agencies and/or Native American tribes to comment on that criteria.

III. If the requestor is not a resource agency, explain any relevant public interest considerations;
The angling public depends on the Wisconsin DNR to manage game and nongame fish that are popularly fished
in the GSR. The DNR needs up to date information to formulate effective game and nongame fish
management strategies.
IV. Describe existing information concerning the subject of the study proposal and the need for additional
information;
Existing information concerning past fishery surveys would be available in Wisconsin DNR published and
unpublished reports and electronic data bases. Again, the DNR needs up to date information to formulate
effective game and nongame fish management strategies.

V. Explain any nexus between project operations and effects on the resource to be studied and how the study
results would inform the development of license requirements:
The nexus is that the aquatic environment created when the GSR Dam was built impounded flowing/riverine
habitat in the West Fork of the Montreal River. Because of the dam, fish habitat was converted to more
lake-like habitat with the creation of am impoundment (flowage).

VI. Explain how any study methodology is consistent with generally accepted practice in the scientific
community;
The study methodology used should be in accordance with standard sampling protocol (fyke netting, seining,
electrofishing techniques) used by the Wisconsin DNR and Michigan DNR. The DNR likely has guidelines
available for use by the Utilities in developing a plan of study. The Wisconsin DNR Fish Indices of Biological
Integrity may help in planning. Please consult resource agency staff.

VII. Describe consideration of level of effort and costs, and why any proposed alternative studies would not be
sufficient to meet the stated information needs.
Please reference our statement in Criteria VII. stated above.

6. Recreation Study. Evaluate the existing condition of recreational facilities and document needed upgrades.
Update the existing recreational brochure (if there is one) or prepare a new one to serve as a guide for the

public. Prepare a draft Recreation Plan for the project to be reviewed by the resource agencies and other
stakeholders.

I. Describe goals and objectives of each study proposal and information to be obtained;
The goal of this study is for the licensee to develop a Recreational Plan for the project. The information
generated by a recreational use study will be useful to the Resource Agencies, Native American Tribes, other
Stakeholders and general public in terms of what recreational facilities are present, including where they are,
what condition they are in and what types of recreation they accommodate. The plan should also document the
need for any new recreation sites. The Recreation Plan will provide a guide for the Licensee to implement
during the period of the new license. The draft plan should be available for review by all concerned
Stakeholders.

II. Explain the relevant resource management goal of the agencies or Native American tribes with jurisdiction
over the resource to be studies;
We defer to the resource agencies and/or Native American tribes to comment on that criteria.

III. If the requestor is not a resource agency, explain any relevant public interest considerations;
The reservoir and rivers impounded by hydro projects have long ago become major sources of recreation for
the public. The FERC’s permission via a license for a Utility to use an impoundment and/or flowing river to
generate hydropower mandates that recreational facilities (among many other environmental considerations)
be installed within the project boundary and kept in good condition for public use. People are entitled
through the Public Trust Doctrine to use the reservoirs and riverine sections impounded by dams for
recreational use.
This includes fishing, boating, hiking, bird watching, picnicking, camping, and other
non-consumptive wildlife-oriented use. When a project undergoes licensing, that is a logical time for a Utility
to do a recreational use study and develop a Recreational Plan.

IV. Describe existing information concerning the subject of the study proposal and the need for additional
information;
It is necessary for XE to do a recreational use study in order to prepare an accurate Recreational Plan for the
GSR. Please consult the resources agencies, city, and county offices and the local lake groups for information on

public use of the project area. Although there is some information on recreation facilities and use in the PAD,
we believe it is inadequate for the license application and inadequate to make decisions on recreation needs.

V. Explain any nexus between project operations and effects on the resource to be studied and how the study
results would inform the development of license requirements;
The flowages impounded by the hydro projects and associated shoreline created opportunities for public use
including boating, fishing, picnicking, hunting (where allowed) and wildlife-oriented recreation. Typically, FERC
licensed project waters are used heavily by the public.

VI. Explain how any study methodology is consistent with generally accepted practice in the scientific
community;
The study methodology used should be one that is accepted as credible and valid by the Wisconsin DNR,
Michigan DNR and National Park Service. Please consult with resource agency staff.

VII. Describe consideration of level of effort and costs, and why any proposed alternative studies would not be
sufficient to meet the stated information needs.
Please reference our statement in Criteria VII. stated under study request No. 1.

Project lands
Often during licensing or relicensing the Applicant seeks to divest land within the project boundary that they
feel is not necessary for project operations. Often the land is sold to the private sector which then removes
the land from public access and use. The RAW is opposed to land withdrawal and strongly recommends that
the FERC not approve, or Order land removed from the project boundary. Typically, project land has a high
value for public recreational use such as hiking, picnicking, bird watching, hunting (in some cases) and other
wildlife-oriented activity.

Please send for our review draft study plans and licensing study reports.

We look forward to our participation in licensing this project to help accomplish environmental protection and
improvement at the GSR. If you have questions on our comments, please contact me at (608) 257-2424 (ext.
115). Also, please feel free to contact our Hydro Consultant, James Fossum at (507) 429-9129.

Sincerely,

Raj Shukla
Executive Director

Cc: Matt Miller, Xcel Energy, Eau Claire, WI
Shawn Puzen, Mead and Hunt, Inc., Madison, WI
Nick Utrup, U.S. Fish and Wildlife Service, Bloomington, MN
Angela Tornes, National Park Service, Milwaukee, WI
Cheryl Laatch, Wisconsin DNR, Horicon, WI
Elle Gulotty, Michigan DNR, Norway, MI
Amira Oun Michigan Depart. of Environment, Great Lakes and Energy, Lansing, MI
Bob Stuber, Michigan Hydro Relicensing Coalition, Traverse City, MI
Cathy Techtmann, Friends of the Gile Flowage, Montreal, WI
James Fossum, JDFossum Environmental Consulting, Winona, MN

State of Wisconsin
DEPARTMENT OF NATURAL RESOURCES
2984 Shawano Avenue
Green Bay WI 54313-6727

March 5, 2021
Federal Energy Regulatory Commission
Kimberly D. Bose, Secretary
888 First Street, N.E.
Washington, DC 20426

RE: Wisconsin Department of Natural Resources Comments on Notice of Intent, Scoping Document
1, Preliminary Application Document, and Studies Request for the Gile Flowage Storage Reservoir
Project (P-15055-000) Licensing.

Dear Secretary Bose:
The Wisconsin Department of Natural Resources (WDNR) appreciates the opportunity to participate in
the licensing process of the existing development at the Gile Flowage Storage Reservoir Project (Gile
Flowage), as proposed in the FERC Scoping Document 1 and Xcel Energy Preliminary Application
Document (PAD). This dam is currently unlicensed by Xcel Energy, under Project P-15055.
The Gile Flowage is an unlicensed headwater storage reservoir that provides seasonally uniform
streamflow for hydroelectric generation at the downstream Saxon Falls and Superior Falls Projects. The
Gile Flowage is located within the towns of Pence and Carey, Iron County, Wisconsin.
The WDNR has limited information regarding natural resource information associated with the dam and
its project area. Studies associated with Gile Flowage licensing have different purposes, from a short
term, long term, and cumulative impact. The WDNR has carefully considered our responsibilities under
the Clean Water Act and Navigable Waters Public Trust Doctrine for the proposed licensing of Gile
Flowage.
We are providing comments to the Notice of Intent, Scoping Document 1, the PAD, and are
recommending the following studies be completed. Each study is presented as appropriate for the various
alternatives that could be evaluated as part of the comprehensive review and assessment of the project
area.
As Xcel Energy begins to evaluate the array of study requests, and determine their study proposal and
next steps, the WDNR will continue to provide guidance and recommendations.
To save time and costs, the WDNR recommends that studies be combined, and that the licensee meet with
the stakeholders who have requested studies to explore their options and still achieve desired data
collection. We also recommend exploring the use of citizen monitoring groups and organizations.
The licensee should continue to work with the WDNR to collect resource information and develop study
plans and protocols. If new information becomes available through the relicensing process, we reserve
the rights to require additional studies to gather appropriate information.
Please direct all inquiries to the Project Manager:

dnr.wi.gov
wisconsin.gov

Cheryl Laatsch, Statewide FERC Coordinator
If you have any questions or comments regarding our recommendations, please contact me at 920-3877869, or Cheryl.laatsch@wisconsin.gov. We look forward to working with you.
Regards,

Cheryl Laatsch
Statewide FERC Coordinator
Wisconsin Department of Natural Resources
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Comments on Pre-Application Document
Gile Flowage (P-15055)
l

3.2.1.1 Right Earthen Dam Section
A drain system consisting of vitrified clay pipe spaced 14 feet wide on center extends from the sheet pile cutoff
wall to the embankment toe. A seepage drainage ditch collects water from the drains and conveys it to the
tailrace.
•
•

Provide more information on volume of water, frequency (continuous vs seasonal), and duration of the
seepage drainage ditch collecting and conveying water to the tailrace.
Provide information on the impact or consideration this water has on minimum flow.

3.2.1.1 Concrete Spillway Section
There is no back up method for sluice gate operation.
•

•

The WDNR requests that a back system be created for the sluice gate. The WDNR prefers to have a
backup system for everything that relies on purely mechanical means. The Dam Failure Analysis (DFA)
approval for this dam found that it has adequate capacity for the 1,000-year event, and the much larger
tainter gate provides the bulk of capacity during flood events. The tainter gate does have a backup
system in case of power/mechanical failure.
Please provide pictures that show both the sluice gate and tainter gate together to give an idea of how
they work together

A concrete slab supports the rollway and downstream walls and forms the bottom of the stilling basin.
•
•

Provide more information on the stilling basin, including size, capacity, annual fluctuations
Provide pictures of the stilling basin without water flowing to demonstrate what condition it is in. A
failure of that slab could propagate back into the main structure.

3.2.1.2 Reservoir
Provide ordinary high-water mark information and how this was determined
3.2.2 Project Boundary
NSPW operates and maintains the facility and currently owns approximately 1,200 acres of land around the
reservoir
•

Verify this description using Xcel Energy data and documentation
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3.3.1 Current Operation
The Licensee’s records document a “gentleman’s agreement” allowing for a maximum drawdown of 15 feet or
elevation 1475.0’.
•

Provide documentation

The Project was created to augment river flows during summer and winter low-flow periods for hydroelectric
generation downstream at Saxon Falls and Superior Falls.
•
•

Define the term “low-flow” for both the summer and winter periods
If Gile flowage created generation for Saxon and Superior Falls, operations at Gile would have to be
determined in tandem with water level management from downstream of Gile to Saxon and Superior
Falls. Since Gile is specifically created for operations of the downstream dams, the project boundary for
Gile should extend to Saxon Falls. Please provide additional information on how the project boundary
was determined to not expand beyond the Gile Flowage Dam.

A minimum flow of 10 cfs has historically been passed downstream of the Project dam in accordance with an
agreement with the village of Montreal.
•
•

Provided documentation and references for this decision
Provide more information on how a minimum flow of 10 cfs relates to the “low-flow” period for the
summer and winter periods

A block in the bottom of the sluice gate is used to ensure 10 cfs of flow is maintained at all times.
•
•

Provide more information on other mechanisms that are used to control flow (cfs)
Describe the “block” in greater detail

While a 15-foot drawdown is allowed, [Xcel Energy] has minimized the drawdowns. The summer drawdown
averaged 5.2 feet and the winter drawdown averaged 6.8 feet between 1984 and 2017.
•
•
•

Provide more information on why this timeframe was used
Provide more information on drawdowns since 2017
Provide details on the criteria used to determine summer and winter drawdown timing, depth, and
duration

The maximum summer drawdown during this timeframe was 7.8 feet and the minimum was 1.8 feet. The
maximum winter drawdown during this timeframe was 10.9 feet and the minimum was 1.4 feet.
•
•

Explain significant differences between minimum and maximum drawdown elevations in summer and
winter
Explain the purpose of drawdowns during summer and winter (double drawdowns)
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Summer drawdown typically begins around May 1 of each year or after spring runoff has passed.
•

Summer drawdown beginning May 1 is occurring at a time of year most critical for fish spawning.
Following local fishing regulations, smallmouth bass cannot be harvested until after mid-to-late June,
and spawning may still be occurring during this time. Fish are spawning in 1-3 feet of water, and during
a May 1st drawdown, the spawning beds dry up, including all areas of the littoral zone. Additionally,
WDNR fisheries staff have encountered actively spawning panfish in July during past netting events.
The WDNR recommends summer drawdowns occur no earlier than July 1st to protect fish spawning.

Winter drawdowns generally begin around December 1 each year and continue into the spring when the
flowage is replenished from spring runoff and rainfall.
•

•
•

Winter drawdowns beginning around December 1st conflict with survival of hibernating species,
including the wood turtle . Drawdowns beginning around December 1st will not be covered by the
Wood Turtle Broad Incidental Take Permit. The WDNR recommends that all work within the project
area be conducted during the minimum active period for Wisconsin’s amphibian/reptile species: May 1September 30. If the project area has been down for an extended period of time and turtle nesting
habitat has been created, refill should occur outside of the turtle nesting season. Please see the Gile
Licensing ER Review for specific time requirements.
Both summer and winter drawdowns may cause substantial recreational and resource impacts due to the
time of year, and lack of stabilization (magnitude of water levels)
Show when drawdowns occur on Table 3.3.1-1

3.3.2 Proposed Operation
NSPW is proposing to continue operating the Project in the same manner it is currently operated.
•

Not enough info is known about current dam operations and how resources and recreational impacts are
minimized

4.1 General Description of the Project Area (18 CFR § 5.6(d)(3)(xiii))
The small size of the watershed and the steep gradient of the river and rocky nature of the terrain produce rapid
changes in stream flow
•

This statement is from 1991, and may no longer be relevant. Additionally, this statement is subjective
and not based on quantified data. Provide updated data.

4.1.3 Major Water Uses
•

Identify where Montreal River waterfalls and Flambeau Trail are located
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The Gile Flowage Storage Reservoir Project dam was completed in 1940 on the West Fork of the Montreal
River and was built in the same location as a former lumber company dam originally constructed in 1885
•
•

Provide more information on the generation, usage, and flows of Gile Flowage in 1940.
Provide more information on the Saxon and Superior Falls operations prior to the Gile dam being
established

4.1.4 Project Impoundment
The Project Dam impounds the West Fork of the Montreal River approximately 17 miles upstream of the Saxon
Falls Dam.
•

Provide more information on other tributaries and/or water sources that contribute to Saxon and Superior
Falls operations

4.2.3 Impoundment Shoreline Conditions
The Project shoreline consists of approximately 26 miles of irregular shaped points and bays with numerous
areas of exposed bedrock.
•
•
•
•

Verify if this information is based on dewatering events.
Describe how many miles or square area of the shoreline is exposed during 15ft drawdowns
Provide minimum, mean, and maximum shoreline exposure areas
Provide a contour map showing what the project area looks like under different drawdown conditions

4.3.2 Streamflow, Gage Data, and Flow Statistics
Monthly flow duration curves for the Project were developed based on data recorded at USGS Gage No.
04029990, which is located approximately 20 miles downstream of the Project at the Saxon Falls powerhouse.
•

•
•
•
•

Explain how the gage station 20 miles downstream of Gile accurately measures and represents Gile
flowage and flow duration curves. Should a gage station be placed closer to Gile to better capture flow
data?
Explain how Gile flow is calculated if flows are being measured at the Saxon Falls powerhouse
Explain how minimum flows are below 10 cfs, as presented in Table 4.3.2-1
Explain how drawdown rates, duration, and frequency correspond to the monthly flows presented in
Table 4.3.2-1. Which flows are naturally occurring and which are manipulated?
Provide more information on the calculations and reasoning that determined the amount of water from
Gile needed to generate operations at Saxon and Superior Falls

The gage location has a drainage area of 262 square miles adjusted for the drainage area of 75 square miles at
the Project dam.
•

Provide more information on this statement
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4.3.7.1 River Water Quality Standards
•
•
•
•

Explain if this section relates to Saxon Falls or Gile. This section does not mention Gile Flowage or the
Montreal River between Gile and Saxon Falls
Provide more information on warm water criteria being met year-round. Only summer data has been
collected by the WDNR
Provide more information on water quality data during winter drawdowns
Provide water quality data from the Wisconsin lake association, Friends of the Gile Flowage (FOG)

Reservoir Water Quality Standards
Under NR 102.06, a waterbody is considered a reservoir if there is a dam that raises water depth more than two
times to conditions prior to dam construction, and that has a mean water residence time of 14 days or more
under summer mean flow conditions.
•
•

Provide more information on how May 1st drawdowns affect residence times
Verify if the mean residence time exceeding 14 days is due to artificially moving water in the summer or
is occurring naturally

4.4.1 Fish and Aquatic Communities
The WDNR Fish Mapping Application was used to identify fish species within the Project reservoir that are
representative of the Project
•
•

•

The WDNR has previously advised Xcel Energy that the Fish Mapping Application is not maintained or
updated, and should not serve as the single data source
Additional fisheries data was provided by WDNR and was not included under 4.4.1 as part of
assessment and summary of fisheries information. All fisheries information should be compiled and
summarized.

A large scale tree drop/woody habitat project was completed by the WDNR and local lake association to
create habitat and cover for panfish species because there is no vegetative or structural cover for fish species
when drawdowns occur. The impact of no available habitat is that predation easily occurs on panfish
because there is no protection.

4.4.1.2 Mussels
The WDNR maintains a database of mussel observations that can be searched by county and stream. A review
of the database for Iron County identified two mussel species within the Montreal River, Cylindrical papershell
(Anodontoides ferussacianus) and Eastern elliptio (Elliptio complanata) (WDNR, 2019c).
•

The WDNR does not have mussel data from within the Gile Flowage and has very limited mussel data
from within the Montreal River. Even though the information provided from the PAD states that the data
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is from 2019, this data is actually from the 1970s. The WDNR will be requesting a mussel survey as part
of the licensing process for Gile Flowage.

4.5.2.3 Reptile and Amphibian Species
Although no records of herpetological species surveys were found during literature review, based on the
existing habitat within Iron County, Wisconsin, and the geographical range, it is likely a variety of frogs,
snakes, turtles, and salamanders exist in the area.
•

It is true that no records are available, and it is because surveys have not been completed. Please review
the Endangered Resources Review that was provided. Assessments of available habitat for various
common herp species would be appropriate.

4.8 Recreation and Land Use (18 CFR § 5.6(d)(3)(viii))
•
•
•
•

Provide more information on how water manipulation effects the use of boat landings
Provide more information on how water manipulation effects the configuration, design, and maintenance
of boat landings
Provide more information on which islands are public and which islands are owned by Xcel Energy
Provide additional information about public access and the impacts of the drawdowns

5.3 Mitigation Enhancement
The Licensee is proposing the following mitigation and enhancement measures at the Gile Flowage:

•

-

Continue to maintain a minimum flow of 10 cfs, or inflow, whichever is less, into the West Fork of
the Montreal River to protect aquatic resources.

-

Continue to maintain reservoir elevation of the Gile Flowage between a minimum elevation of
1475.0 feet and a maximum elevation of 1490.0 feet.

These are not mitigation or enhancement measures, and should be removed from this section

As a result, the Licensee does not propose any additional protection, mitigation, or enhancement measures for
the purposes of this relicensing process.
•

These are not mitigation or enhancement measures, and should be removed from this section

Other

• The dam has an outstanding work directive to fix rip rap along the right abutment from the 2017
inspection, but the 2019 inspection doesn’t mention if it was fixed or not.

• The dam is scheduled for inspection this year.
• Any public documents filed with FERC should have endangered, threatened, and rare species
information redacted.
dnr.wi.gov
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Study Requests
Gile Flowage (P-15055)
l

ASSESSMENT OF MINIMUM FLOW, DRAWDOWNS, AND RESOURCE IMPACTS AT GILE
FLOWAGE
• Goals and Objectives: Determine if the project minimum flow of 10 cfs, a maximum drawdown of 15 feet (or
elevation of 1475.0’), and drawdowns during the summer and winter are providing sufficient flows and
environment for aquatic resources.
• Relevant DNR Management Goals: Ensuring that the aquatic environment is maintained in a healthy state,
which includes protection of rare and listed species. Consideration for impacts to wildlife that will be
hibernating would be adversely affected by drawdowns. Sediment loading impacts from frequent drawdowns
and loss of recreational opportunities, due to limited access, are affected by drawdowns. If a drawdown or refill
is performed too quickly, turbid water can flow down river, depending on the water flow rate. Sediment can
also settle out at the base of the Gile Flowage dam, creating water quality and habitat issues. Currently,
drawdowns during the winter are not in compliance with the Wood Turtle Broad Incidental Take
Permit/Authorization. In order for these drawdowns to continue, an individual Incidental Take Permit will be
needed.
• Existing Information: The Licensee’s records document a “gentleman’s agreement” allowing for a maximum
drawdown of 15 feet or elevation 1475.0’. The Gile Flowage was created to augment river flows during summer
and winter low-flow periods at the downstream Saxon Falls and Superior Falls Projects. Both Projects are
heavily dependent upon flow augmentation from the Gile Flowage during these low-flow periods. A minimum
flow of 10 cfs has historically been passed in accordance with an agreement with the Village of Montreal. A
block in the bottom of the sluice gate is used to ensure 10 cfs of flow is maintained at all times.
• Operation nexus to resource and how informs license: Ensure Gile Flowage is meeting the intent of
augmenting river flows during low-flow periods, and not causing harm to the downstream aquatic ecosystem.
Additionally, provide further detail on how hydroelectric operations are dependent upon these drawdowns and
this flow.
• Methodology: Evaluate the current minimum flow, maximum drawdown, and summer and winter drawdowns.
Habitat should be evaluated with the Quantitative Habitat Assessment Methodology downstream of the
impoundment at various flows and tied to a cfs discharge. Provide a copy of Chapter 31 approval and operation
plan that permits the drawdowns and the minimum flow. Provide any additional documentation supporting this
“gentleman’s agreement” and any WDNR protocols analyzing it. Installation of water level sensors to record
changes in water levels and flows within 15 minute increments, with the intent of documenting the frequency
and degree of water level fluctuations throughout the year.
• Level of Effort and Cost: Staff time is expected to be 20-40 hours of field work at $125 per hour, plus costs
for equipment.
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ASSESSMENT OF STREAM FLOWS, CHANNEL DIMENSIONS, AND LINEAR GRADIENT AT
GILE FLOWAGE
• Goals & Objective: Determine the impact the proposed project has on the existing stream flows, channel
dimensions and linear gradient of the Montreal River downstream of the flowage.
• Relevant DNR Management Goals: The proposed study would investigate the impacts the project would have
on the existing stream flows, channel dimensions, and linear gradient of the Montreal River. The impacts that
the project may cause on the existing stream flows, channel dimensions and linear gradient may alter any
resource, recreational, and developmental management plans for the future.
• Existing Information: Data is limited or not available.
• Operation nexus to resource and how informs license: The proposed licensing of Gile Flowage has the
potential to have short term and long-term impacts on the aquatic community of the Montreal River downstream
of the impoundment. These impacts include but are not limited to dewatering and limiting available aquatic
habitat in the downstream river channel depending on stream discharge. These impacts can vary by season as
well as daily. Proper management of the resource will help ensure that adequate flows are available to aquatic
life at the proper time and thermal regime.
• Methodology: Conduct a flow study to determine stream morphology downstream of the project at various
flows. Including width, depth and wetted perimeter and substrate composition. The study should identify any
wetlands that are flooded. This should include available aquatic habitat under current operation through flood
flow conditions. Quantitative Habitat Assessment Methodology should be used to document habitat conditions.
Refer to existing management efforts (recreational, resource, habitat) to investigate the impacts the proposed
project would have.
• Level of Effort and Costs: 40 hours of fieldwork and 40 hours of report writing at $125 per hour, plus
equipment costs.

ASSESSMENT OF WATER QUALITY AT GILE FLOWAGE
• Goals & Objectives: Assess and monitor the following water quality parameters:
Total Phosphorus
Chlorophyll-a
Dissolved Oxygen (DO)
Temperature
Conductivity
pH
Secchi Depth

Color
Total Nitrogen
Sulfate, Total Mercury
Methyl Mercury
Iron, Manganese, and/or Sulfide
Dissolved Phosphorus
Nitrate (plus nitrite)

Ammonia
Chloride
Bacteria
Cyanobacteria
Total Suspended Solids
Sediment Accumulation

• Relevant DNR Management Goals:
Total Phosphorus: One of the primary causes of eutrophication and most widespread pollutant in
waterbodies statewide and nationally. Impoundments are unlikely to raise the concentration of
phosphorus in the downstream river but play a role in the transformation, such as the ratio of dissolved
phosphorus to total phosphorus.
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Chlorophyll-a: A measurement of the amount of algae in a waterbody, one of the primary manifestations
of eutrophication. As impoundments increase surface area, slow and warm water are likely to produce
more chlorophyll-a, per unit phosphorus/nitrogen, than the upstream or downstream river.
Impoundments may produce chlorophyll-a in the lake environment that is then passed to the downstream
river.
Dissolved Oxygen: Dissolved oxygen is critical for the health and survival of aquatic organisms. Deep
impoundments may stratify and become oxygen depleted in deep water. Impoundments may then cause
a decrease in dissolved oxygen in the downstream river, especially if there is bottom withdrawal of a
eutrophic impoundment, or an impoundment that stratifies. Additionally, eutrophic impoundments may
transform nutrients into organic matter (mainly algae) that then flows into the river, decomposes and
reduces oxygen.
Temperature: Temperature regime of a waterbody structures community composition of fish,
invertebrates, plants, etc. Temperature also effects rates of chemical reactions, ecosystem productivity
and the ability for gasses to dissolve in water. Impoundments can increase water temperatures by
slowing water velocity and increasing surface area to absorb solar radiation. Additionally, deep
impoundments may cause deep water temperatures to decrease if there is stratification.
Conductivity: High concentrations of dissolved ions, measured as conductivity, can impair the
osmoregulation of organisms with gills and other semipermeable membranes. Sources of elevated
conductivity are likely from nonpoint and certain point source discharges, however, conductivity is
important for classifying the impoundment and stream and is therefore needed as background
information.
pH: pH can control the biologic availability, solubility and speciation of chemicals in water. Although
wild rice does well in slightly acidic waters (pH 5.9 – 6.2), even moderately acidic water may irritate the
gills of aquatic fish and insects or reduce the hatching success of fish eggs. Eutrophication increases
swings in pH during the algal growth and die-off phases. Highly eutrophic impoundments may release
high or low pH to the river downstream. In addition, fluctuating water levels can acidify the
impoundment by exposing the waterbody bed to air and then flushing sulfate into the water when lake
levels rise again or when it rains.
Secchi Depth: Secchi depth measures water clarity and is a general indicator of waterbody health. The
impoundment could affect Secchi depth through its effects on eutrophication and suspended sediments.
Color: Color refers to how much colored organic matter is in the water, staining it brown. Water color is
important for understanding the ecology of the waterbody. Highly stained waters reduce water clarity,
and in turn, can affect algal and plant growth and even fish growth. The impoundment is unlikely to
affect color, but color will be important for understanding the ecology of the impoundment.
Total Nitrogen: An oversupply of nitrogen is one of the primary causes of eutrophication. A lack of
nitrogen limits wild rice development. Impoundments are unlikely to raise the concentration of nitrogen
in the downstream river. Although some planktonic algae can fix atmospheric nitrogen, this amount is
likely overwhelmed by the amount of nitrogen coming in from the watershed via tributary streams.
Impoundments do play a role in the transformation, such as the ratio of dissolved inorganic nitrogen to
organic nitrogen.
Sulfate, Total Mercury, Methyl Mercury: Sulfate can also be converted to toxic sulfide which affects the
mitochondria of plants. When sulfate is high, sulfides are also usually high and therefore toxic to wild
rice and other plants. This process has been demonstrated in formation of new reservoirs and in the
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regulation of existing reservoirs. Impoundments can cause this process to happen. Water levels will need
to be managed to prevent increased methyl mercury and high sulfate levels.
Iron, Manganese, and/or Sulfide in Reservoir: These are reducing substances that can have high
concentrations in the hypolimnion of reservoirs under anoxic conditions. They use oxygen through their
own chemical transformations and can decrease sulfide but can further increase oxygen demand. In
addition, iron binds phosphorus under oxic conditions, but releases phosphorus under anoxic conditions.
Therefore, reservoirs with high iron could be prone to internal phosphorus loading if they go anoxic in
the hypolimnion.
Dissolved Phosphorus: An oversupply of phosphorus is one of the primary causes of eutrophication and
most widespread pollutant in waterbodies, statewide and nationally. Low phosphorus levels limit wild
rice seedling success and development. Impoundments are unlikely to raise the concentration of
phosphorus in the downstream river, but play a role in the transformation, such as the ratio of dissolved
phosphorus to total phosphorus.
Nitrate (plus nitrite): One of the bioavailable forms of nitrogen, a primary cause of eutrophication.
Impoundments are unlikely to raise the concentration of nitrate in the downstream river. Although some
planktonic algae can fix atmospheric nitrogen, this amount is likely overwhelmed by the amount of
nitrate coming in from the watershed via tributary streams.
Ammonia: One of the bioavailable forms of nitrogen, a primary cause of eutrophication. Impoundments
are unlikely to raise the concentration of ammonia in the downstream river.
Chloride: Chloride, at elevated levels is toxic to fish, invertebrates and amphibians. At lower levels, it
can negatively affect diversity, productivity, and increase the density of water. Chloride is increasing
statewide and nationally in waterbodies that have even small percentages of their watershed in urbanized
land use. The impoundment is unlikely to transform or change chloride levels from the incoming
tributaries (assuming long-term stable water levels). The major exception being if the shore is heavily
developed and there are major applications of road salt or point sources with high chlorides.
Bacteria: Bacterial indicators, such as E. coli, are used to detect the presence of fecal contamination in
waterbodies to protect recreational uses. Impoundments are unlikely to increase E. coli in downstream
rivers, unless there is heavy recreation (campgrounds, beaches, non-sewered sanitation) on the
impoundment.
Cyanobacteria: Harmful algal blooms are of concern for human health, recreation, and fish and aquatic
life. High concentrations of chlorophyll-a are often correlated with high concentrations of cyanobacteria
and cyanotoxins, but not in all cases. These indicators need to be measured independently for evaluation.
As impoundments increase surface area, slow and warm water are likely to produce more chlorophyll-a
per unit phosphorus/nitrogen, than the upstream or downstream river.
Total Suspended Solids (TSS): High concentrations of TSS can inhibit visibility for predators, damage
gill structure of fishes, and lead to high rates of sedimentation in streams and alter benthic habitat.
Impoundments are likely to lower TSS concentrations in the downstream river. In extreme cases where
sediment build-up behind a dam structure is high, there may be some chance of increased concentrations
of TSS.
• Existing Information: One permitted point-source municipal discharge from the city of Montreal sewer
treatment plant is located 0.8 miles downstream of the Gile Flowage. Satellite water clarity has been measured
annually 2010-2017. Metals were measured in 2011. Water quality parameters were collected in 2012 and
2017-2019. Fish contaminant monitoring conducted in 2013.
dnr.wi.gov
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The Gile Flowage is an Area of Special Natural Resources Interest (ASNRI) for Wild Rice, Outstanding and
Exceptional Area, and a Priority Navigable Waterway (PNW) Musky and Walleye Area.
• Operation nexus to resource and how informs license: The overall goal of the request is to further understand
the current water quality conditions of the flowage and riverine resources which will help inform management
decisions in the future. Ensure compliance of state water quality standards and how operations are meeting
those standards.
• Methodology: The WDNR classifies the Gile Flowage as a reservoir, where the water residence time is greater
than 14 days. According to current WDNR information, the upper confidence limit for water residence time for
Gile Flowage is 410 days. This means that lake monitoring protocols should be applied.
Data should be collected or analyzed using the DNR WISCALM Guidance and surface water grab sampling
protocol. A list of standard operating procedures can be found in the appendix of the most current WDNR
Wisconsin Consolidated Assessment and Listing Methodology (WisCALM,
https://dnr.wisconsin.gov/topic/SurfaceWater/WisCALM.html), in addition to protocols listed in the table
below:
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LAKES

Method

Frequency – Annually

Recommended Method

Total Phosphorus (TP)

Field fixed, persulfate digestion

Spring turnover + 3x July 15 - Sep 15
4 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Chlorophyll a

Water filtered in facility’s lab or
mail to WI State Lab of Hygiene

3x July 15 - Sep 15
3 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Dissolved oxygen (DO)

Field, Profile at 1 m intervals

Spring turnover + 3x July 15 - Sep 15
4 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Temperature

Field, Profile at 1 m intervals

Spring turnover + 3x July 15 - Sep 15
4 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Conductivity & pH –
field (optional)

Profile at 1 m intervals

Spring turnover + 3x July 15 - Sep 15
4 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Conductivity, pH,
Alkalinity – lab

Field collected, then sent to lab

1x during July 15 - Sep 15
1 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Clarity (Secchi)

Field

Spring turnover + 3x July 15 - Sep 15
4 total

Wisconsin Citizen Lake Monitoring
Training Manual (Secchi Disc Procedures)

Color

Field collected, then sent to lab

1x during July 15 - Sep 15
1 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Total Nitrogen

Field fixed (sulfuric acid)

1x during July 15 - Sep 15
1 total

Wisconsin Citizen Lake Monitoring
Training Manual (Chemistry Procedures)

Macrophytes

Aquatic Plant Point-Intercept
survey

1x – early July – mid-August
1 total

https://www.uwsp.edu/cnrap/UWEXLakes/Documents/ecology/Aqua
tic%20Plants/PI-Protocol-2010.pdf
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LAKES Continued

Method

Frequency – Annually

Recommended Method

Nitrate (plus nitrite)

Field fixed (sulfuric acid)

1x during July 15 - Sep 15
1 total

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Sulfate, Total
Mercury

Field collected, then sent to lab

Possibly 1x in spring

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Methyl Mercury

Fish tissue sample (6-8 panfish)

Possibly 1x in spring

Contact WDNR Fisheries for more information

Ammonia

Field collected, then sent to lab

Possibly 1x July 15 - Sep 15 1
total

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Iron, Manganese,
and/or Sulfide

Field collected, then sent to lab

Possibly several times during
the summer

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Dissolved Phosphorus

Field collected, then sent to lab

Possibly several times during
the summer

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Total suspended solids
(TSS)

Field collected, then sent to lab

Possibly several times during
the summer

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Chloride

Field collected, then sent to lab

Possibly 1 sample a year in
spring

Wisconsin Citizen Lake Monitoring Training
Manual (Chemistry Procedures)

Bacteria

Field collected, then sent to lab

Dependent on system

Citizens Monitoring Bacteria: A training manual for
monitoring E. coli
http://dnr.wi.gov/lakes/forms/ecoli_may162005.pdf

Cyanobacteria/
Cyanotoxins

In development

TBD

In development, contact WDNR for more
information

Wisconsin Citizen Lake Monitoring Network (CLMN) Training Manuals can be found on the CLMN Homepage through UW-Stevens Point,
or found here: https://www.uwsp.edu/cnr-ap/UWEXLakes/Pages/programs/clmn/training.aspx
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For the analytes without state standards, they should be analyzed by mean and median values and reported in a
table by date and time annually.
Sediment accumulation should be assessed and mapped behind the dam. This includes estimated depth and
volume of sediment held within the impoundment.
Lake monitoring methods should be performed in at least three locations within the project area (or best
appropriate location), including one location downstream of the dam, one location within the impounded area
(within the deep area of the impoundment, typically near the dam), and one location upstream of the impounded
area.
• Level of Effort and Costs: $125 per hour plus costs for equipment. Estimated 40 hours for report writing and
chemical analysis.

FISH MOVEMENT STUDY AT GILE FLOWAGE
• Goals & Objectives: Better understand fish movement from above to below the Gile Flowage dam. The
WDNR has assumed that fish are leaving the Gile Flowage, but does not have quantitative evidence or
information on fish survival.
• Relevant DNR Management Goal: Understand the existing environment. The WDNR manages public water
for recreational use, such as fishing, protection and management of species, and overall health of the fishery of
the state.
• Existing Information: No information is available on fish movement.
• Operation nexus to resource and how informs license: Having current fish movement and survival information
will help WDNR staff make informed management decisions regarding the fishery.
• Methodology: Place PIT Tags in stocked Muskies and natural juvenile Walleyes and install a pit tag reader
below the Gile Dam to monitor escapement.
Level of Effort and Costs: Fieldwork and data reporting at $125 per hour, plus equipment costs

ASSESSMENT OF FISHERIES AT GILE FLOWAGE
• Goals & Objectives: Define the diversity and abundance of the fish community within the Gile Flowage
Project.
• Relevant DNR Management Goal: Understand the existing environment. The WDNR manages public water
for recreational use, such as fishing, protection and management of species, and overall health of the fishery of
the state.
• Existing Information: The Gile Flowage is an Area of Special Natural Resources Interest (ASNRI) for Wild
Rice, Outstanding and Exceptional Area, and a Priority Navigable Waterway (PNW) Musky and Walleye Area.
WDNR-conducted fish survey data is available within the Gile Flowage (2017 later-spring electrofishing survey
for bass and panfish, early summer fyke-netting survey for panfish, fall electrofishing survey for gamefish
recruitment) and downstream of the Gile on the Montreal River. The Gile impounded area has a 2005 Fishery
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Management Plan, which should be evaluated with new information. The 2005 Fishery Management Plan can
be found here: https://dnr.wisconsin.gov/sites/default/files/topic/Watersheds/gile.pdf
• Operation nexus to resource and how informs license: Having current fish survey information will help
WDNR staff make informed management decisions regarding the fishery.
• Methodology:
Gile Flowage:
Early Spring Fyke Netting: Three to five fyke nets (front frame 4’x6’), set the week of ice out.
Early Spring Electroshocking: Maxi boom to survey the entire shoreline with two dippers, when water
temps are between 45-55 degrees
Late Spring Electroshocking: Maxi boom to survey the entire shoreline with two dippers, when water
temps are between 60 – 70 degrees.
Summer Fyke netting (June-early August): Three to five fyke nets (front frame 4’x6’), set when water
temps are approaching 70 degrees.
Fall Electroshocking: Maxi boom to survey the entire shoreline with two dippers, when water temps are
between 55-65 degrees
Downstream of Gile Flowage, Montreal River up to Saxon Falls Dam: Seasonal catch per unit effort
(CPUE) survey in summer (Late June/Early July – September 15) for a half mile to quantify fish
population relative abundance and summary report to document the species available to recreational
fishers and general fish community composition.
• Level of Effort and Costs: Fieldwork and data reporting at $125 per hour, plus equipment costs
Gile Flowage:
Early Spring Fyke Netting: Nets would be checked for 3 - 5 days, approximately 2 - 4 hours a day to set,
check, move and workup the fish.
Early Spring Electroshocking: Approximately 1-2 nights of electrofishing (depending on 2 or 4 boats),
approximately 6 hours per boat/night, 8 2-mile stations.
Late Spring Electroshocking: Approximately 2-4 nights of electrofishing (depending on 1 or 2 boats),
approximately 4 hours per night
Summer Fyke Netting: Approximately 2 to 4 hours a day to set, check, move and workup the fish. The
nets would be deployed for 3 to 4 net nights , usually set on a Monday, checked daily and removed
Thursday or Friday of that same week.
Fall Electroshocking: Approximately 2-4 nights of electrofishing (depending on 1 or 2 boats),
approximately 4 hours per night, 4 stations
Downstream of Gile Flowage, Montreal River up to Saxon Falls Dam: One electrofishing pass to
determine catch-per-unit-effort and fish community composition during summer in a single survey
station for a half mile, approximately 1 week of fieldwork: 2 stations/day, total of 8 stations.
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ASSESSMENT OF WILDLIFE AND WILDLIFE HABITAT AT GILE FLOWAGE
• Goals & Objectives: Document wildlife presence and diversity, habitat types, and general wildlife and
vegetation abundance within the project area. The goal of this study is to evaluate the distribution and
composition of vegetation, wildlife, and wildlife habitats, including wetlands, and the effects operations of those
actions have on wildlife inhabiting those habitats.
The WDNR has also increased its focus on pollinator species, which includes the Yellow Bumble Bee (Bombus
fervidus), Sandersoni Bumble Bee (B. sandersoni), Frigid Bumble Bee (B. frigidus), Indiscriminate Cuckoo
Bumble Bee (B. insularis), Fernald Cuckoo Bumble Bee (B. flavidus), Yellowbanded Bumble Bee (B.
terricola), Rusty Patched Bumble Bee (B. affinis), and Confusing Bumble Bee (B. perplexus). This also
includes solitary bees, such as Macropis ciliata and Macropis nuda species, which have declined in Wisconsin,
as well as their cleptoparasite Epeoloides pilosula (very rare bee that was recently found in the Nicolet National
Forest). These bumble bees are either Federally Endangered, Federal Species of Concern, or State Species of
Concern, and their presence and habitats should be assessed during the wildlife and wildlife habitat
assessments.
• Relevant DNR Management Goals: The WDNR has responsibility to manage wildlife, including listed
species. This information will be beneficial to understanding the current environment, and potential needs for
resource management associated with Gile Flowage.
• Existing Information: Information is limited. To our knowledge, the PAD does not include any field
assessment or survey of wildlife habitat or use. Data is very limited on bumble bees within the project area.
• Operation nexus to resource and how informs license: The proposal of licensing Gile Flowage has the
potential to have short term and long-term impacts on habitat and wildlife use of affected habitats. Proper
management of the resource will help to minimize any adverse impacts associated with the removal, restoration,
and licensing activities.
• Methodology: Using a qualified biologist or ecologist knowledgeable in local vegetation, identify, classify,
and delineate on a map major vegetation cover types within project area. Existing aerial photography, on the
ground surveys, or a combination of the two to identify and map the cover types may be used. The
biologist/ecologist will record all wildlife present.
During the summer and fall (migration), ground-truth any remote-sensing mapping efforts, record all wildlife
observed (directly or indirectly) and document any terrestrial invasive species detected during survey efforts.
Describe each cover type by species composition, successional stage, and aerial extent (acreage) within the
survey area, including invasive species. As an example, the methodology expressed in the following reference
could be used: https://www.fs.fed.us/research/publications/gtr/gtr_wo89/gtr_wo89.pdf
Additionally, identify suitable habitat for the above listed bumble bee species.
• Level of Effort and Costs: 80 hours of desktop review, field work, and data summary at an estimated $125 per
hour, plus equipment costs.

MACROINVERTEBRATE SURVEY AT GILE FLOWAGE
• Goals & Objectives: Assess the water quality using macroinvertebrate bio-indicators downstream of the
flowage.
• Relevant DNR Management Goals: The WDNR is charged with managing the water quality of the waters of
the state and meeting designated criteria under the Clean Water Act.
dnr.wi.gov
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• Existing Information: Limited information exists on the macroinvertebrate community within the project area.
• Operation nexus to resource and how informs license: Macroinvertebrates are likely impacted by segmentation
of the river, and impoundments can impact communities due to changing thermal and/or flow regimes. These
bio-indicators are used to assess the health of the resource.
• Methodology: Collect a wadable macroinvertebrate sample downstream of the flowage using WDNR
Guidelines for Collecting Macroinvertebrate Samples from Wadable Streams (2017). Data should be analyzed
using the current WDNR WISCALM Guidance.
Wadable Streams Macroinvertebrate Sampling (2017)
http://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=150708168
• Level of Effort and Costs: One day of field work with an estimated 20 hours of field and data analysis at $125
per hour equals $2,500. Lab analysis at state certified lab estimated to cost $1,000. Mobilization, travel, and
equipment is estimated at $2,000.

AQUATIC AND TERRESTRIAL INVASIVE SPECIES SURVEY AT GILE FLOWAGE
• Goals & Objectives: Evaluate the presence/absence of invasive species listed in NR40, including habitat
preferences within the flowage area.
• Relevant DNR Management Goal: Minimize the transport and establishment of existing invasive species and
establish management practices to reduce new invasive species. Compliance with NR40.
• Existing Information: The WDNR Lakes and AIS Mapping Tool identified three invasive invertebrate species
in the Gile Flowage: the prohibited spiny water flea (Bythotrephes cederstroemi), first identified in 2003, the
restricted Chinese mystery snail (Cipangopaludina chinensis), first identified in 2004, and the restricted banded
mystery snail (Viviparus georgianus), first identified in 2011. The WDNR developed a flier to assist in early
detection of aquatic invasive species. Purple Loosetrife was also found in 2018.
The Iron County Land and Water Conservation Department noted the spiny water flea was identified in the
West Fork of the Montreal River downstream of the Gile Flowage dam for the first time in 2018. WDNR also
has documented movement of spiny water flea downstream of the impoundment in the West Fork of the
Montreal River. The spiny water flea extent is still unknown; they disappeared from WDNR sampling by the
next road crossing downstream after STH 77.
• Operation nexus to resource and how informs license: The project may influence invasive species that have
the potential to directly or indirectly cause economic or environmental harm or harm to human health, including
harm to native species, biodiversity, natural scenic beauty and natural ecosystem structure, function or
sustainability; harm to the long−term genetic integrity of native species; harm to recreational, commercial,
industrial and other uses of natural resources in the state; and harm to the safety or wellbeing of humans,
including vulnerable or sensitive individuals. – per NR40.
• Methodology: Use WDNR Early Detection Early Response Protocols. Additional methodology may be
needed for terrestrial species, and other methodologies such as point-intercept may be appropriate if combing
this study with other studies. Detection protocols for spiny water flea do not need to be conducted, since their
presence is known.
• Level of Effort and Costs: 40 hours of field work and reporting at $125 per hour equals $5,000. Mobilization,
equipment, and supplies are estimated at $10,000.
dnr.wi.gov
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AQUATIC PLANT SURVEY AT GILE FLOWAGE
• Goals & Objectives: The goal of the aquatic plant study is to provide baseline data on the condition of the
aquatic plant community in the Gile Flowage. Water levels can influence aquatic vegetation.
• Relevant DNR Management Goals: The proposed aquatic plant study will provide baseline aquatic plant
information to determine if management practices would be needed to enhance the existing aquatic plant
community, and overall health of Gile Flowage as a bio indicator.
• Existing Information: Data is limited on aquatic plant survey data within the flowage area. Wild rice
historically existed in the sub-impoundment north of Knight Rd. The 2019 removal of a failed water control
structure likely altered the prevalence of wild rice.
• Operation nexus to resource and how informs license: The study results will provide baseline aquatic plant
data. The data informs the WDNR of the effects on the surface water resource and would be used to formulate
management options. Plant density and diversity of aquatic and native species are important for establishing
varies management plans and protecting the resource.
• Methodology: The information collected from this study includes an assessment of the density and diversity of
macrophytes, which includes frequencies of occurrence of different plant species, as well as estimates of species
richness, abundance, and maximum depth of plant colonization. The aquatic invasive species study should be
conducted according to WDNR’s Recommended Baseline Monitoring of Aquatic Plants in Wisconsin.
• Level of Effort and Costs: 40 hours of fieldwork and 40 hours of reporting at $125 per hour, plus equipment
costs.

MUSSEL STUDY AT GILE FLOWAGE
• Goals & Objectives: Determine the effects of barriers to mussel distribution and diversity within the Gile
Flowage and Montreal River. Determine freshwater mussel density and diversity, including characterizing
mussel habitat within the Gile Flowage. The study would provide information on freshwater mussel species
present, their diversity, density, and a better understanding of baseline conditions and associated management
needs for Gile Flowage.
• Relevant DNR Management Goals: This information will help the resource agencies determine if any best
management practices are needed to protect listed species, as well as any management measures to protect or
enhancement the existing freshwater mussel population.
• Existing Information: There is no recent information on freshwater mussel species in or near the project area.
The PAD states that Cylindrical papershell and Eastern elliptio have been found within the Montreal River and
its tributaries in Iron County, based on 1975 records from the Wisconsin Mussel Monitoring database. Recent
surveys have not been conducted for mussels in this area.
• Operation nexus to resource and how informs license: The operations of the Gile Flowage Project could
influence the freshwater mussel species located at the study area. The results of the survey will provide essential
information to determine if any protection measures, restoration, or enhancements would be necessary as a
management requirement associated with the Gile Flowage.
• Methodology: A qualitative and quantitative survey for freshwater mussels should be conducted within Gile
Flowage and downstream of the dam structure, on the Montreal River. Some methods that can be used are
WDNR’s Guidelines for Sampling Freshwater Mussels in Wadable Streams and WDNR’s Quantitative Habitat
Assessment Methodology. Methodology should be discussed with the WDNR for quantitative surveys. A
dnr.wi.gov
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Mussel Survey Plan should be submitted to the WDNR for review at least 2 weeks (1 month preferred) prior to
implementation.
Mussel sampling should be conducted when water temperatures exceed 50°F to minimize thermal stress to the
resource. This period will allow mussels disturbed during sampling to re-establish themselves into the substrate.
Qualitative timed searches should first be conducted to assess habitat suitability and presence of freshwater
mussels. Sites will be located below each barrier within the study area, plus one site upstream of the Gile
Flowage. Starting locations should be representative of available habitat within the sampling reach. As a
minimum, timed searches will be 4 per/hrs or a total search distance of 200 m in riverine sections of the project
area and up to 8 per/hrs within reservoirs.
Quantitative sampling using quadrat samples will be used to determine population density, community
composition, age and total length distributions, living/dead and sex ratios. One quantitative site will be located
on the Gile Flowage where mussel habitat is determined suitable and where past sampling has occurred. The
sampling unit will consist of a 30m transect with 10 equally spaced 1/4m2 quadrats every three meters along the
unit. Each transect extends perpendicular from shore. Up to 300 1/4 m2 quadrats are sampled, collecting all
living bivalves and empty shells. Mussels are brought to the surface in a 3 mm mesh-sized bag where they are
identified to species, aged, and shell measurements recorded. All live mussels are then returned along the same
transect they were collected.
• Level of Effort and Cost: An estimate of 80 hours of field work and 40 hours to analyze data and draft a report
at an estimated $125 per hour, plus equipment costs.

ASSESSMENT OF RIVERINE AND RESERVOIR HABITAT AT GILE FLOWAGE
• Goals & Objectives: Define, measure and assess the existing reservoir habitat conditions, including upstream
and downstream of the flowage. Determine if degradation is occurring and if resources are affected.
• Relevant DNR Management Goals: Obtaining habitat assessment information is critical for current and future
management actions and establishing baseline data. Water level fluctuations due to drawdowns often affect
aquatic habitat; impacts of drawdowns on the resource should be assessed.
• Existing Information: Data is limited or not available.
• Operation nexus to resource and how informs license: Having updated habitat assessment information is
critical for evaluating the effects of the project on the reservoir and downstream ecosystem. It will provide
baseline data to current conditions and assist with management recommendations of any current or future needs.
The data can be used to help guide water resource management associated with Gile Flowage.
• Methodology: The reservoir and riverine habitat should be evaluated with the WDNR Quantitative Habitat
Assessment methodology within the flowage and in the wadable stretches of Montreal River at various flows or
estimates. Additionally, for the reservoir, WDNR shoreland habitat protocol should be used. Please work with
WDNR do determine which protocol should be used for different locations.
• Level of Effort and Costs: 40 hours of field work, and 40 hours of data analysis at $125 per hour, plus
equipment costs.
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WOOD TURTLE SURVEYS AT GILE FLOWAGE
• Goals & Objectives: Wood turtles are listed as Threatened in Wisconsin, and as Special Concern in Michigan.
In an effort to better understand the abundance and distribution of this species, several survey and management
efforts are taking place across northern Wisconsin within a number of different river systems. Presence/absence
surveys, population modelling and natural nest site surveys are three examples of existing work that is being
done across the range of this species in Wisconsin, which is primarily the northern one-third of the state.
Through previous survey efforts, this species is known to occur within the Montreal River, however it is
unknown whether surveys for, or casual observations of, this species have occurred within the Gile Flowage.
The two main objectives of this study request are to determine if wood turtles are present within the project
boundaries of the flowage and to determine whether any wood turtle nest sites occur within the project
boundary.
• Relevant DNR Management Goals: The WDNR has responsibility to manage wildlife, which includes the
wood turtle. This survey study will be beneficial to understanding the current environment and potential needs
for resource management associated within the Gile Flowage. Two of the main threats to wood turtles across
their range are: 1. Adult mortality due to vehicle collisions 2. Predation of eggs and hatchlings at nest sites,
resulting in poor recruitment in many river systems. Wood turtles are particularly susceptible to nest predation
due to their tendency to nest colonially and nest in the same location every year, providing a pattern that is
recognizable by nest predators, such as raccoon and fox. In an effort to improve recruitment, the WDNR has
employed several strategies to protect existing nest sites and create protected artificial nest sites. If any natural
nest sites are found within the current or proposed project boundaries, the WDNR will work with the licensee to
protect these nest sites from predation as well as from negative human-related impacts.
• Existing Information: Information is limited within the Gile Flowage. To our knowledge, the PAD does not
include any field assessment or survey of wildlife habitat or use. Wood turtle surveys have taken place along
the Montreal River in Wisconsin, but to the best of our knowledge, this work has been largely limited to areas
upstream of US Hwy 2. It is unknown what survey work has been completed on the Michigan side.
• Operation nexus to resource and how informs license: The licensing of Gile Flowage has the potential to have
short term and long-term impacts on wood turtles and habitat use. Proper management of the resources will help
to minimize any adverse impacts associated with the restoration and relicensing activities. Examples of
possible impacts to wood turtles are related to seasonal water level fluctuations during vulnerable life history
stages, both upstream and downstream. If nest sites are present downstream of these dams, increasing
downstream water levels during the period following egg laying in June until hatchling emergence in
August/September could cause nest failure if nests become submerged for extended periods of time. Depending
on timing, winter drawdowns could have impacts on wood turtles upstream of the dam if the water level is
lowered to a point where overwintering turtles are exposed to the elements due to low water levels where they
are hibernating.
• Methodology: Using a qualified biologist or ecologist, two survey protocols are requested: (1)
Presence/absence surveys for wood turtles and (2) Wood turtle nesting site surveys.
1. Presence/absence surveys for wood turtles: Surveys for wood turtles are most effective during spring
and early summer, when this species emerges from hibernation and begins breeding activity in terrestrial
settings but relatively close to riverbanks. Beginning after ice out, surveys should be conducted on
sunny days when the air temperature is 50 – 80 degrees Fahrenheit. Depending on the year, local
snow/ice conditions and weather, these surveys can typically be conducted from late April – early June.
The survey consists of visual searches within approximately 50 feet of the river’s edge, where wood
turtles can be found basking on days that meet the abovementioned weather criteria. The frequency of
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these surveys will be dependent on weather conditions, but ideally at least two times per week on nonconsecutive days during this timeframe.
2. Wood turtle nesting site surveys: Beginning in early to mid-June, and extending until approximately the
first week in July, wood turtle nesting activity can be surveyed by conducting daily searches for adult
wood turtles and/or evidence of recent nesting activity in suitable nesting habitat. Suitable nesting
habitat includes a sand or sand/gravel substrate that is either unvegetated or sparsely vegetated, receives
sun exposure for most of the day during late spring/summer and is within approximately 200 feet of the
river’s edge. Note that this can include gravel parking areas, roads or shoulders of paved roads. Many
portions of the project boundaries can likely be eliminated from these nesting surveys due to a lack of
suitable conditions for turtle nesting.
• Level of Effort and Costs: 40-60 hours at $125 per hour, plus equipment costs.
1. Presence/absence surveys for wood turtles, Spring, 2021: Two surveys per week for four weeks
(assume 2 hours per survey). These surveys should focus on free-flowing river stretches and the vicinity
of each dam.
2. Wood turtle nesting site surveys, Summer 2021: Assess nest site suitability within the project boundary,
focusing on free-flowing river stretches. Desktop review followed by ground truthing.
3. Wood turtle nesting site surveys, Spring/Summer, 2021: Daily surveys of suitable nesting sites (if any
are found) for four weeks (Assume 1 hour per survey).

ASSESSMENT OF RECREATION AT GILE FLOWAGE
• Goals & Objectives: Evaluate current recreational uses, including opportunities for low flow and high flow
events, public access, natural scenic beauty, trails, water sports, and fishing, with consideration for the different
seasonal uses.
• Relevant DNR Management Goals: The WDNR supports a wide array of recreational use. We support the
need for recreational use surveys that consider a broad array of users. A quantitative recreational use survey
completed within the proposed project boundary will evaluate potential changes associated with any
modifications to water levels and operations. Information needs to be gathered in order to understand the
current use, and potential future uses.
• Existing Information: There are many opportunities for fishing, wildlife viewing, and water sports within the
Gile Flowage vicinity, which includes multiple boat landings and a park. WDNR regional managers have
indicated that program staff have needed to consistently move the location of the state boat landing throughout
the summer due to fluctuating water levels. Additionally, program staff have expressed that the boat ramp at
the state boat landing and the floating docks do not extend far enough into the water during low flowage levels.
• Operation nexus to resource and how informs license: Hydro operations, management of impoundments,
water level changes, and sufficient public access can have a significant impact on recreational value. Adequate
information is necessary to determine what impacts may be occurring from the hydro operations, and what
recreational opportunities may be enhanced.
• Methodology: Desktop assessment, including review of the State of Wisconsin 2019 to 2023 Statewide
Comprehensive Outdoor Recreation Plan (SCORP), released in March 2019, public surveys, and existing
recreational sites. This includes assessment of current uses, level of use, evaluation for additional recreational
features.
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• Level of Effort and Cost: 40 hours of desktop review and fieldwork at $125 per hour.

ASSESSING THE MONTREAL RIVER FOR THE CUMULATIVE IMPACT OF ALL THREE
HYDROELECTRIC PROJECTS
• Goals & Objectives: Holistic approach to water levels, drawdowns, aquatic resources of the overall water
system.
• Relevant DNR Management Goals: The relationships of the three dams working collectively need to be
assessed from a holistic and comprehensive manner for resource impacts.
• Existing Information: The Montreal River flows southwesterly for about 3.8 miles from the unnamed body of
water until it enters Pine Lake at the southeast shoreline. The Montreal River then flows northerly for another
9.5 miles, at which point it begins to flow northwesterly for an additional 40.2 miles along the Wisconsin and
Michigan border while passing through the Saxon Falls Project and Superior Falls Project, until it reaches
Oronto Bay in Lake Superior.
The West Fork of the Montreal River is about 26.1 miles in length and originates from Island Lake in Pence
Township, Wisconsin. The West Fork of the Montreal River flows north and east for 13.8 miles until it enters
the southern end of Gile Flowage. From there, the West Fork of the Montreal River continues northeast for an
additional 12.3 miles until it meets the Montreal River, at which point the Montreal River continues to flow
another 17.7 miles before it reaches Oronto Bay.
• Operation nexus to resource and how informs license: Comprehensive assessment of how the three dams work
independently and together, as well as the assessment of the impacts to the environment. These studies will
provide information for management planning for current and future needs.
• Methodology: The project studies should be designed to characterize the Montreal River and reservoir
systems. This includes an operations and flow study that assesses how each project functions independently and
together. Reference the in-stream flow study requests for each facility and create a comprehensive flow study
that incorporates Gile Flowage, Saxon Falls, Superior Falls, and the Montreal River as a continuum.
• Level of Effort and Cost: Estimated 40-60 hours of desktop analysis.
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