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Lessard-Sams Outdoor Heritage Council

Knife River Habitat Rehabilitation-Phase V
Laws of Minnesota 2020 Final Report

General Information

Date: 09/29/2025

Project Title: Knife River Habitat Rehabilitation-Phase V
Funds Recommended: $700,000

Legislative Citation: ML 2020, Ch. 104, Art. 1, Sec. 2, subd 5(1)

Appropriation Language: $700,000 the second year is to the commissioner of natural resources for an agreement
with Zeitgeist, a nonprofit corporation, in cooperation with the Lake Superior Steelhead Association, to restore and
enhance trout habitat in the Knife River watershed. A list of proposed enhancements must be provided as part of
the required accomplishment plan.

Manager Information

Manager's Name: Tony Cuneo and Kevin J. Bovee

Title: Ex. Director and Project Manager

Organization: Zeitgeist (ZG) and Lake Superior Steelhead Association (LSSA)

Address: 222 E. Superior Street, Duluth, MN . 55802 P. 0. Box 16034, Duluth, MN 55816
City: Duluth, MN 55816

Email: Tony@zietgiestarts.com

Office Number: 218-336-1410

Mobile Number: 218-269-7427

Fax Number:

Website: www.steelheaders.org

Location Information

County Location(s): Lake and St. Louis.

Eco regions in which work will take place:

Northern Forest

Activity types:

Enhance

Priority resources addressed by activity:

Wetlands
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Forest

Habitat

Narrative

Summary of Accomplishments

Enhanced/rehabilitated approx. 2400 linear feet of stream by: Building approximately 320 linear feet of toewood
benches, Building 520+ linear feet of graded, inside point bars, Placing more than eight log roller, large wood,
habitat structures, Plugging stream jump and returning stream to original channel, Building multiple grade control
structures, Install boulder clusters (for habitat enhancement), Constructing many gravel riffles.

Planting 100’s of trees/shrubs: Deciduous - Mt. Ash, Yellow Birch, Silver Maple, Red Oak, Red Maple; Coniferous -
Red/White/Jack Pine, Tamarack, White Spruce; Shrubs/Pollinator Wildflowers - Speckled/Green Alder, Swamp
Milkweed, JoePye Weed, Mountain Maple, Sand Bar Willow

Process & Methods

The goal of PH V-Knife River Habitat Rehabilitation project was to improve in-stream habitat, stabilize slumping
streambanks and restore the riparian tree canopy.

Site Selection:

The LSSA conducted a rapid stream survey to determine the Knife River’s overall condition. As stream impacts
were identified during the survey, impaired stream reaches were photographed and mapped using GPS. The LSSA
also monitored water temperatures to determine where trout survival is the highest. Finally, biological data was
collected to determine the quality of in-stream trout habitat. This data was combined to rank and prioritize
restoration areas where the worst stream impacts are restored, that reside in coolest water zones, within the best
habitat corridors. This data concluded that “first-priority reaches” were located in the upper main Knife River. This
also achieves our goal of a top-down restoration approach

Riparian planting sites were determined by site accessibility, construction activity and stream assessment using
procedures listed above. Specified project riparian species were determined by the existing riparian habitat,
upland or wetland conditions and exposure to sunlight.

Restoration Techniques:

Natural Channel Design (NCD) utilizes a science-based process to bring an unstable eroding stream reach back to a
stable state. This method surveys an impacted stream reach to collect data to compare it to several stable stream
sections (reference reaches.) All survey work is performed using a geomorphic trained Stream Specialist. The
assessment data that is collected includes: stream width/depth ratios, floodplain elevation, erosion calculations,
longitudinal profile, cross-section elevation, pebble count and vegetation cover. This assessment data is entered
into a computer program called Rivermorph to create plans and specifications that will redesign the impacted
steam channel profile, dimensions and shape to mimic reference reaches within the Knife River Watershed. These
plans create the basis for the construction project by depicting channel reconfiguration, placement of structures,
location of stream-bed excavation, location and elevation of the floodplain and realignment of the channel.

The LSSA’s NCD process also features a top/down restoration approach. This approach extends the habitat
corridor downstream in three ways:
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* Downstream habitats are protected because the upstream sediment load is reduced.
* Instream trout spawning success is more productive.
* Newly constructed stream channels are reconnected to the floodplain.

Riparian Zone Rehabilitation:

The species of trees/shrubs/seed mixes being incorporated into the planting plan depends on the area to be
planted, based upon wetness and soil types.

* All seed mixes used in our projects are state certified for that specific area.

* Wet area species include: white spruce, tamarack, swamp white oak, river birch, silver maple and speckled
alder.

* Higher elevation/dryer area species include: red pine, white pine, red maple, silver maple, bur oak, red oak,
northern mountain ash, sand bar willow and speckled alder.

* Shrubs/Pollinator Species That Are Utilized: viburnum, sand bar willow, swamp milkweed, Joepye weed

* Several species listed above can be utilized in multiple planting locations.

*  LSSA utilized dormant willow staking in this reach with excellent success.

* The LSSA uses locally procured stock for all of our plantings.

How did the program address habitats of significant value for wildlife species of greatest
conservation need, threatened or endangered species, and/or list targeted species?

The primary beneficiary is the in-stream fishery populations and the first specie to benefit is the native brook
trout. The enhancement of brook trout is very important to the MN DNR and to Minnesota anglers. Anadromous
species that will benefit are steelhead and brown trout. Our project provides habitats needed for complete life
cycles for these species: spawning, rearing and adult stages through the construction of riffles, pools, habitat
structures, improved tail-out sections and greater overhead cover in the the toewood bench areas. Not only do
these game fish species benefit but also the local non-game fish species benefit, including dace, shiners, chubs,
sticklebacks and mudminnow.

*Macroinvertebrates also greatly benefit from the various in-stream habitats created throughout our project area.
These species may included snails, crayfish, insects and worms. A very important part of this group are the
mayflies, stoneflies and caddisflies.

*We have noticed a very large increase in frog populations after the completion of stream reach construction
activities.

*We even saw a wood turtle in our project areas.

*Young of the year (YOY) steelhead are attracted to our constructed gravel riffles almost immediately. After leaving
the redds, YOY steelhead live/feed in these riffles as they grow. The riffles play an integral part in the early
development of the steelhead.

*Riparian zone improvements include a variety of tree species that benefit local wildlife (ruffed grouse, whitetail
deer, etc) throughout the year. From the Mt. Ash fruit that birds of all sort consume to flowering shrubs and native
flowers that benefit pollinator species. A healthy riparian zone improves the quality of the entire watershed and all
species that are found in it.
**Qur varied riparian plantings will help offset losses caused by emerald ash borers and spruce budworm and any
other future pest possibilities.
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**Qur riparian plantings utilize several species of large, long lived species that will provide shade to the stream
(cooling the water and lessening evaporation) for decades. And once these specimens fall into the stream, they will
provide large, woody habitat that is necessary for many species of fish and macro-invertebrates survival.

How did the program use science-based targeting that leveraged or expanded corridors and
complexes, reduced fragmentation, or protected areas in the MN County Biological Survey.

Phase V of the Knife River Habitat Rehabilitation project used Natural Channel Design (NCD) methodology in our
assessment, design and construction processes. NCD philosophy is based on the river having access to its entire
floodplain in high water events, minimizing severe impacts. In rising water levels, the river will access the flood
plain initially via properly graded inside point bars. If the waters continue to rise, the river will run into the
toewood placed on the outside bends. This toewood will dissipate the erosionary force that is being created by
rising levels. If the water level is high enough to crest the toewood, the protected bank will have much less erosion
due to this process. This in turn will decrease the sedimentation that enters the stream and will greatly improve in-
stream habitats downstream of the project. Excess sedimentation was the primary factor in the MNPCA listing of
the Knife River on their impaired waters list. Less sedimentation carried downstream improves all fish habitats
(juvenile, mid-life and adult) and invertebrate habitats.

PH V riparian planting plans also included science-based ideas. Not only did we utilize known local species
(deciduous and coniferous) we researched studies that predicted tree species that would survive during a warming
climate due to climate change (climate assisted migration.) One specie we are utilizing is silver maple. Not only is
this species expected to migrate into our area but a study performed by the Fon du Lac tribal natural resources
department stated that the silver maple would be the best tree to replace black ash throughout the watershed if
the emerald ash borer (EAB) continues to spread as predicted. Not only are we losing trees to the EAB but the
spruce bud worm has also wreaked havoc in the watershed. Our riparian plantings include a diverse planting array
so that if there are future invasive pests, the riparian zone will be able to withstand the onslaught and continue to
provide shade to cool the water, decrease evaporation, and provide large woody debris.

We also plant native pollinator plant species to benefit many native insects, butterflies and pollinators.

Explain Partners, Supporters, & Opposition

The Knife River Habitat Rehabilitation Phase V project had four major parts, instream habitat design/construction
work, sediment reduction (stabilized largest, slumping bank above the So. Airport Road), two segments of
realigning the river channel and riparian zone rehabilitation:

Instream Habitat Design/Construction and Sediment Reduction Work: Partners include the MN DNR-Area Stream
Specialist, Duluth Area Fisheries and Ecological and Water Resources; Lake County Soil and Water Conservation
District; Lake County Forestry; U.S. Army Corps of Engineers. The LSSA and design engineers/construction

contractor worked very closely together on critical components to the project.

Riparian Rehabilitation: Partners include MN DNR; Conservation Corps MN; ; Harber Nursery; Boreal Natives;
Shoreview Natives, Lake County Forestry; St. Louis County Forestry.

We also had great support from the local gravel pit operator, Ostman Trucking.

Zeitgeist, Center for Arts and Community, did a great job as the fiscal manager for the PH V project.
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Exceptional challenges, expectations, failures, opportunities, or unique aspects of program

A major factor, and challenge, always encountered when working in this environment is the affect that weather can
have. Days of rain can affect the work schedule in various ways from localized thunder/lightning requiring an
immediate work stoppage to a heavy rain that can raise the river for several days after work stoppage, keeping us
out of the river for extended periods. We had record snowfall over the winter of 2022/23 and the resulting snow
melt didn't allow us to get near the river until mid May of 2023. Plus several large rain events over the life of the
PH V project.

The project area covered in PH V is the lower third of Reach 4, an approximately 7400 linear foot section of stream.
Per the LSSA model, we worked from upstream down so any work performed did not impact previous efforts at
rehabilitation, which has worked well.

What other dedicated funds may collaborate with or contribute to this program?

Other : Coastal Grant Program

How were the funds used to advance the program?

The Lake Superior Coastal Grant is a federally funded grant awarded to and administered through the state of
Minnesota. This grant could not be used for any construction items so we used the entire grant in the
design/permitting portion of the Reach 4 projects (phases III, [Vand V.) Often the design/permitting portion of a
given project is the most time consuming, but in most cases, the most critical part of any project incorporating
Natural Channel Design parameters. The team made the decision to design/permit the entire section of Reach 4
and then secure additional funding for the actual construction of the various phases of work. This federal grant
helped to extend the magnitude of the state funded LSOHC grant. Having this grant allowed us to incorporate more
habitat log/boulder structures throughout the project area. And as mentioned above, many stream inhabitants
benefit from these habitat structures.

What is the plan to sustain and/or maintain this work after the Outdoor Heritage Funds are
expended?

Using the Natural Channel Design (NCD) engineering parameters as required for permitting, projects should be self
maintaining if the initial assessment/data obtained were sound, the plans derived from that data were designed
properly and the construction was according to the design plans, elevations and specs. This is one of the reasons
that we take such particular care in the data collection portion of the project. And this is why we try to have the
engineers onsite as much as needed to ensure quality construction processes and final outcomes.

The MN DNR, through their annual beaver flights in the entire Knife River watershed, will alert us to any incursion
into the construction areas by beaver. The MN DNR flies all named tributaries in the Knife River watershed after
leaf-drop in the fall. If active beaver dams are encountered in the flight areas (which include all of our work zones)
the state contracts with APHIS (federal trappers) to go in and trap the beaver and notch the dams to allow fish
passage.

Finally, the Lake Superior Steelhead Association (LSSA) volunteers walk the entire length of productive spawning
water in the Knife River each spring and these walks will alert us to any impacts to the project work areas, both in-
stream work and riparian work. Plus this information gives us a picture of the annual run and spawning activity.
Local landowners also alert the LSSA to any other possible impairments. LSSA members also check on reported
dams and dam removals.
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Actions to Maintain Project Outcomes

Year Source of Funds Step 1 Step 2 Step 3
2026 LSSA/Volunteer Walk Project Area - -
Looking for Any
Impairments/Project
Failures and Active
Redds
2026 MN DNR - Fly Project Area If Beaver Impacts,
checking for Beaver Contact APHIS for
Impacts Removal
2027 LSSA/Volunteer Walk Project Area - -
Looking for Any
Impairments/Project
Failures and Active
Redds
2027 MN DNR - Fly Project Area If Beaver Impacts,
checking for Beaver Contact APHIS for
Impacts Removal
2028 LSSA/Volunteer Walk Project Area - -
Looking for Any
Impairments/Project
Failures and Active
Redds
2028 MN DNR - Fly Project Area If Beaver Impacts,
checking for Beaver Contact APHIS for
Impacts Removal
2029 LSSA/Volunteer Walk Project Area - -
Looking for Any
Impairments/Project
Failures and Active
Redds
2029 MN DNR - Fly Project Area If Beaver Impacts,

checking for Beaver
Impacts

Contact APHIS for
Removal
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Totals

Budget

Item

Requested

AP Amount

Spent

Leverage

Received
Leverage

Leverage
Source

Original
Total

Final Total

Personnel

$91,000

$91,000

Contracts

$574,000

$547,500

$574,000

$1,200

$1,200

Privte Source:
LSSA

$575,200

$575,200

Fee Acquisition w/
PILT

Fee Acquisition
w/o PILT

Easement
Acquisition

Easement
Stewardship

Travel

$3,200

$3,200

Private
Source: ZG
and LSSA

$3,200

$3,200

Professional
Services

$117,200

$91,000

$4,500

$4,500

Private
Source: ZG
and LSSA

$4,500

$95,500

Direct Support
Services

DNR Land
Acquisition Costs

Capital Equipment

Other
Equipment/Tools

$4,000

$4,000

Private
Source: LSSA

$4,000

$4,000

Supplies/Materials

$35,000

$35,300

$35,000

$35,000

$35,000

DNR IDP

$65,000

$65,000

MN DNR

$65,000

$65,000

Grand Total

$700,000

$700,000

$700,000

$77,900

$77,900

$777,900

$777,900

Personnel

Position

Annual FTE

Years
Working

Amount Spent

Leverage

Leverage
Source

Total

Fiscal Lead

0.6

4.0

$43,600

$43,600

Project
Management

0.6

4.0

$47,400

$47,400

Explain any budget challenges or successes:
Alarge challenge was to get the MNDNR to agree within their own ranks as to what they wanted in the design plan
set. Agency indecision can increase data collection/design costs and possibly decrease funds available for actual
field work. Another large challenge is to estimate costs, time, materials etc. properly as things usually change from
the beginning to the end of a project. This reflects back to a solid RFP and to the expertise/dedication of the
contractor. Goals were accomplished which we consider success

An approved amendment moved $ from Personnel to Contracts for Zeitgeist fiscal oversight

Total Revenue: $0

Revenue Spent: $0

Revenue Balance: $0

Of the money disclosed above, what are the appropriate uses of the money:

E. This is not applicable as there was no revenue generated.
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Output Tables

Acres by Resource Type (Table 1)

Type

Wetland
(AP)

Wetland
(Final)

(AP)

Prairie

Prairie
(Final)

Forest
(AP)

Forest
(Final)

Habitat
(AP)

Habitat
(Final)

Total
Acres
(AP)

Total
Acres
(Final)

Restore

(=]

(=]

(=]

(=]

(=]

(=]

(=]

(=]

(=]

0

Protect in
Fee with
State
PILT
Liability

0

Protect in
Fee w/o
State
PILT
Liability

Protect in
Easement

0

Enhance

(=]

(=]

300

328

(=]

(=]

300

328

Total

300

328

300

328

Total Requested

Funding by Resour

ce Type (Table 2)

Type

Wetland
(AP)

Wetland
(Final)

(AP)

Prairie

Prairie
(Final)

Forest
(AP)

Forest
(Final)

Habitat
(AP)

Habitat
(Final)

Total
Funding
(AP)

Total
Funding
(Final)

Restore

Protect in
Fee with
State
PILT
Liability

Protect in
Fee w/o
State
PILT
Liability

Protect in
Easement

Enhance

$700,000

$700,000

$700,000

$700,000

Total

$700,000

$700,000

$700,000

$700,000

Acres within each Ecological Section (Table 3)

Type

Metro /
Urban
(AP)

Metro /
Urban
(Final)

Forest /
Prairie
(AP)

Forest/ | SE
Prairie

(Final)

Forest
(AP)

SE
Forest
(Final)

Prairie
(AP)

Prairie N.
Forest
(AP)

(Final)

N.

Forest
(Final)

Total
(AP)

Total
(Final)

Restore

(=]

0

(=]

0

(=]

0

(=]

(=]

(=]

0

(=]

0

Protect in
Fee with
State
PILT
Liability

0

0

0 0

0

0 0

Protect in
Fee w/o
State
PILT
Liability

Protect in
Easement

Enhance

300

328

300

328

Total

300

328

300

328
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Total Requested Funding within each Ecological Section (Table 4)

Type

Metro/

Urban
(AP)

Metro/

Urban
(Final)

Forest

/

Prairie

(AP)

Forest

/
Prairie
(Final)

SE
Forest
(AP)

SE
Forest
(Final)

Prairie
(AP)

Prairie
(Final)

N. Forest
(AP)

N. Forest
(Final)

Total (AP)

Total
(Final)

Restore

Protect in
Fee with
State
PILT
Liability

Protect in
Fee w/o
State
PILT
Liability

Protect in
Easement

Enhance

$700,000

$700,000

$700,000

$700,000

Total

$700,000

$700,000

$700,000

$700,000

Target Lake/Stream/River Feet or Miles

Approximately 16 linear miles of stream.

Explain the success/shortage of acre goals

We exceeded original project acres goal because we increased our work in the riparian zone. A super healthy

riparian zone is extremely important to the vitality, diversity and vibrancy of the entire watershed, including in-
stream habitat. Also, we had access to discounted shrubs/trees due to a local plant supplier
(trees/shrubs/pollinators) was going out of business. We maximized our riparian zone work. Original acre goal
was 300 but we achieved 328 acres.

Programs in the northern forest region:

Outcomes

Healthy populations of endangered, threatened, and special concern species as well as more common species ~
The major way the outcome can be measured is through return numbers to the weir operated by the MNDNR on
the lower Knife River. And through annual shocking data as carried out by MNDNR. To access the more fertile
spawning areas, anadromous fish pass through the weir, including coaster brook trout, brown trout and steelhead
trout. MNDNR try and capture all anadromous trout during their spawning runs. MNDNR also captures
downbound fish (adults, juveniles) and can estimate total run numbers using the Knife River system. Angler

success is also a tool and can be measured through annual creel census information.
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Parcels

Sign-up Criteria?
No

Restore / Enhance Parcels

Name County TRDS Acres | Est Cost | Existing Description
Protection

Knife River Lake 05311232 10 $21,341 | Yes Riparian Zone
Knife River Lake 05211204 37 $78,963 | Yes Riparian Zone
Knife River Lake 05311233 45 $96,036 | Yes Riparian Zone
Knife River Lake 05211208 58 | $123,780 | Yes Riparian Zone
Knife River Lake 05211231 5 $10,675 | Yes Riparian Zone
Knife River Lake 05211219 37 $78,963 | Yes Riparian Zone
Knife River Lake 05211217 22 $46,951 | Yes Riparian Zone
Knife River Lake 05211218 37 $78,963 | Yes Riparian Zone
Knife River Lake 05311229 27 $57,622 | Yes Riparian Zone
Knife River Lake 05311220 10 $21,341 | Yes Riparian Zone
Knife River St. Louis 05212236 10 $21,341 | Yes Riparian Zone
Knife River St. Louis 05212225 30 $64,024 | Yes Riparian Zone
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Parcel Map

lake

Sainr LOu‘
5

rtﬂ iy

@ Protect in Easement
A Protect in Fee with PILT
M Protect in Fee W/O PILT
¥ Restore
2 Enhance

Other

Page 11|11



	Lessard-Sams Outdoor Heritage Council Knife River Habitat Rehabilitation-Phase V Laws of Minnesota 2020 Final Report
	General Information
	Manager Information
	Location Information

	Narrative
	Summary of Accomplishments
	Process & Methods
	How did the program address habitats of significant value for wildlife species of greatest conservation need, threatened or endangered species, and/or list targeted species?
	How did the program use science-based targeting that leveraged or expanded corridors and complexes, reduced fragmentation, or protected areas in the MN County Biological Survey.
	Explain Partners, Supporters, & Opposition
	Exceptional challenges, expectations, failures, opportunities, or unique aspects of program
	What other dedicated funds may collaborate with or contribute to this program?
	How were the funds used to advance the program?
	What is the plan to sustain and/or maintain this work after the Outdoor Heritage Funds are expended?
	Actions to Maintain Project Outcomes

	Budget
	Totals
	Personnel

	Output Tables
	Acres by Resource Type (Table 1)
	Total Requested Funding by Resource Type (Table 2)
	Acres within each Ecological Section (Table 3)
	Total Requested Funding within each Ecological Section (Table 4)
	Target Lake/Stream/River Feet or Miles
	Explain the success/shortage of acre goals

	Outcomes
	Programs in the northern forest region:

	Parcels
	Restore / Enhance Parcels

	Parcel Map


