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Statute Mandate

Projects stated goals
Utilization of current science

ldentify problems with
implementation

Improve future restorations




Restoration Evaluations 2012 — 2024

304 Projects

On Track to Meet Stated Goals

S/

m Exceed the stated goals

® Achieved the stated goals
= Minimally achieved stated goals

Not achieve the stated goals

1/22/2026

Utilized Current Science

No = Portions H Yes

Problems with
Implementation

B No = Yes



Where We Have Been

. Clean Water
Fund (CWF)

O Outdeor Heritage
Fund (CHF)

G Farks and Trails
Fund (PTF)




Restoration Evaluation Process

* Third party assessments

* Gather Project Background
* Conduct Site Visit
 Complete Project Evaluation

* Convene Panel Discussion




Current Panel Members

Diverse affiliations and expertise

Greg Berg, Stearns County SWCD
Dan Larkin, U of M

Karen Gran, UMD

Pat Schultz, BWSR

Chris Lenhart, U of M

Dean Paron, DNR
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Website - Annual Report & Appendix of Evaluations

m DEPARTMEMT OF
HATURAL RESQURCES
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About DNR Restoration Evaluation Program

Commissioner's office LEGACY FUND
Media inguines RESTORATION EVALUATIONS

When Minnesorans passed the Clean Water, Land and Legacy Amendment
ine 2008 they did 50 with high expéctations. As projects have moved '
forward throughout the state, 5o too have efforts to ensure that the

oo managers and visit restorations around the state. Highlights from the
the DNR projects and lessons learned are Ccommunicated back 1o the réstoration
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Website: Recommendations

Recommendations to improve future restorations

Ihe Kestoration Evaluation Propram evaluates 3 dneerse sef of restoratan Progects eveny year. Based on review af
thaze projecis a panel of restoration experts identifies common Opporiunites for improvement and provides

recammendations for impreving future restorations.

Expand all sections

+ Documentation

+ Project Teams

+ Restoration Training

+ Design Criteria for Lakeshore Projects

+ Planning for Stream Projects

+ Vegetation for Stream Projects

+ Improved Project Review by Technical Experts
+ Phased Approach for Buckthorn Management
+ Improved Seed Selection and Implementation
+ Climate Change Contingency Planning

+ Improved Implementation of Common Carp Barriers

+ Improved Alum Treatment Approach



Ongoing Recommendations for Improvement

* Planning for Stream Projects

e Vegetation for Stream Projects =1 | "

* Project Teams :?#

* Design Criteria for Lakeshore Projects : \ g

Documentation

Restoration Training




2022 Recommendations
to Improve Restorations

Improved Project Review by Phased Approach for Buckthorn
Technical Experts Management

DT T A It VAN Improved Seed Selection and Climate Change Contingency

L S R o o SO Implementation Planning
LEGACY FUND
RESTORATION EVALUATION REPORT

Technical Panel Findings and Recommendations - 2023




Improved Project Review by Technical Experts

* Incorporating current science and technical expertise

T ]




Phased approach for Buckthorn Management

* Phased / sequenced approach improves long term outcomes

Before e Nearshore Buckthorn IS a water
qguality -> aquatic habitat concern

5 yrs After




Rec: Improved Lakeshore Design Criteria

Buffer size and contributing area matter for water quality




Rec: Improved Lakeshore Design Criteria

Buffer size and contributing area matter for water quality




Rec: Improved Lakeshore Design Criteria

Design Criteria: Steans Co example

* require a native buffer
* at least 75% of the shoreline length
* max access area no more than 25 feet along shoreline

e at least 25 feet landward of the OHWL or top of slope

#= * bioengineered stabilization (Riprap only if needed)

e consult experts

e = 4 T T e LR R TE P ™ o T s O T TR | T



Improved Stream Planning

e Consistent and through project planning will enable project managers to make
informed decisions and improve capacity to achieve desired outcomes




Improved Vegetation for Stream Projects

e Establishing diverse native vegetation will improve project outcomes and durability.




2019 Special Focus Report: Stream Restoration

Four Stream Take-home Messages:

e Stream projects are just as successful other projects

* Consequences of failure can be more significant ‘ﬂ%ﬁ‘ 5
RESTORAWOF

2019 LEGACY FUND ™

EVALUATION.REPORT

* Maintenance and repair is less certain for stream projects e e

-

e Stream findings continue to underscore the value of standing Panel recommendations

Need documentation of the system to understand stressors & affects of intervention
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AND SOIL RESOURCES About Carears  Contact

Grants v Land v Water v Wetlands v Capacity Development About & News v

Minnesota Stream

Quantification Tool and Debit
Calculator

p—( Home  Wetlands Delineation, Assessment & Restoration
MENL Minnesota Stream Quantification Tool and Debit Calculator

Wetland Delineation

Minnesota Stream Quantification Tool and
Wetland Functional DEbit calCUlatOT



Stream Functions Pyramid -> Stream Quantification Tool

| BIOLOGY »
Q Biodiversity and the life histories of aguatic and nparian life

4 PHYSICOCHEMICAL =
Temperature and oxygen regulation; processing of organic matter and nutrients

GEOMORPHOLOGY =

Transport of wood and sediment to create diverse bed forms and dynamic equilibrium

HYDRAULIC »
Iransport of water in the channel, on the floodplain, and through sediments

HYDROLOGY »
Transport of water from the watershed to the channel

T ‘)
Geology Climate



Stream Functions Pyramid -> Functional Uplift
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2023 Evaluation Focus — In-Lake Restoration

Improved Implementation of Common Carp Barriers

* Informed by integrated pest mgmt. / lake mgmt.

* Site specific

* Paired with other carp mgmt. efforts




2023 Evaluation Focus — In-Lake Restoration

Improved Alum Treatment Approach

e Can support goals

* Not complete solution
Consider

e Lake characteristics

* Longevity of treatment

* Monitoring needs




Improved Alum Treatment Approach

ROLES OF PROJECT MANAGERS

e Consider integrated lake management approach to guide alum treatment planning

e Develop specific goals, track measures to evaluate the success and longevity of alum treatments.
Best practice measures include: pre & post-treatment hypolimnetic P, pre & post sediment P
release rates, and sediment cores of aluminum bound P

ROLES OF FUNDING ORGANIZATIONS

e Refine grant requirements to best fit current science on alum treatments and limit problems with
implementation

ROLE OF STATE AGENCIES

e Establish a better understanding on the use of alum in Minnesota by reviewing outcomes of
completed treatments



Restoration Evaluation - Continuous Improvement

Improved Restoration Training

* Practitioners will work best with comprehensive training of current science based restoration practices,

challenges and successes

MINNESOTA

Wetland

Restoration




Connecting Practitioners to Share Knowledge
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Bringing Science to the Field




Improving Restorations Webinars

M UNIVERSITY OF MINNESOTA EXTENSION

Improving restorations

Home > Naturalresources > Environmental education > Improving restorations

Wondering how to get the most out of your next ecological restoration project? Extension and the Legacy Fund
Restoration Evaluation Program host free professional development webinars for ecological restoration
practitioners and project managers.

Previously recorded webinars are available on our YouTube Channel playlist, Restoring Minnesota.

Find out more about the Ecological Restoration online series




M UNIVERSITY OF MINNESOTA EXTENSION

m
mn

DEPARTMENT OF
NATURAL RESOURCES

BOARD OF WATER
AND SOIL RESOURCES

Improving Restorations Webinars

Past webinars

Moving beyond reed canary grass — Dense reed canary grass can pose a difficult challenge for managers looking to
restore wetlands and floodplain forests. Learn about research and management efforts that incorporate ecological
approaches to long-term restoration (Dec. 27, 2024).

Soils and restoration — From mycorrhizas to amendments for revegetation, discover the importance af soils in your
restoration (Dec. 19, 2024).

Restoring oak savannas — Learn how managers are overcoming challenges and restoring oak savannas in
Minnesota (Nov. 25, 2024).

Seeding best practices — Learn how to improve vegetation outcomes in your next restoration (Nov. 7, 2024).

Seed sourcing: local, mix and match, assisted migration — Experts in the field present diverse points of view and
current science on seed sourcing for restoration (April 25, 2024).

Climate contingency planning for restorations — Hear from state agencies and contractors about how contingency
planning has played a critical role in effective stream and wetland restorations (April 11, 2024).

Forest restorations and climate adaptation — Learn how climate adaptation plays a role in forest restorations and
how land managers support adaptation and restoration goals (March 14, 2024).

Prairie restorations and climate mitigation — Learn about the relationship between diversity and carbon

sequestration in prairie restorations, and how to optimize diversity from a practitioner's perspective (March 28,
2024).




Wade Johnson Wade a. ohnsonstate mn.us |
Kyla Tripp kyla.tripp@state.mn.us

noshttps://www.dnr.state.mn.us/legacy/restoration-evaluation.html
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Presentation

» Project Goals
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CCWMO Background

» Project within Carver County Water Management Organization and
City of Chaska ’

» CCWMO covers an area that is 320 square miles with 365 miles of
streams and 35 lakes that are larger than 10 acres

» Program areas include Permitting, Monitoring, Projects, Planning,
Education, and AlS

» Staff of 9 FTE, 4 seasonal interns and currently 1 Green Corp
» 2024 Annual budget of $1.12 Million
» 2024 Grant Funding of $1.34 Million



Project
Goals

» Remeander a 940 linear
foot ditch, lengthening to
1,100 linear feet.

» Add a 100-foot-wide
floodplain

» Reconnecting stream to the
floodplain

» Reduce total suspended
solids by stabilizing banks
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» Establish a native
vegetation corridor

» Work with development to
produce an amenity within
a highly impervious area
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Location



Background

» Chaska Creek Development Project
» 2016 initial discussions, 2017 approval

» 40.99 acres of new impervious, 60% impervious
» Met CCWMO requirements for WQ, but short for Volume

» 9.4 acres of upland preservation (City outlot)
» City allowed WMO to construct a stream restoration project
» Developer paid for vegetation



West Chaska Creek Develop
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West Chaska Creek Development




Project Construction

» Plan
» Construct in two Phases
» Allow for new meanders and floodplain to get established
» 2 year wait between Phases

» Development occurring after Phase 2 completion
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Project Construction

» What happened
» Constructed floodplain and five meanders in Phase |

» Development of lots happened before Phase 2

» Impacts from failed ESC

» Lost ability to waste excess soil on south lots, increasing costs by $30,000
» Phase 2 construction pushed 3 years out
» Rerouted farm field tile line, kept original basin as an oxbow lake

» New stilling basin



Project Construction

» Phase |
» Construct five meanders
» Establish new 100-foot-wide floodplain
» Stockpile dirt where stilling basin was designated

» Easy access to the site







=T

=

L= o LSy
ey
i

Iyt
b

-

2N
i
i

Fed

-

|
L L N
rd t s
e 3
. i,
= |

L oE P
5 - a1
Tl '
e
- "I'-. - ol 1
] = .
i e :
5 3 ;
; _ o Y
: '. S - -
R IS e T
» i
-5 v
: e Tt
E i M = ..‘_.-l- 3 =
' = e
o s
- - S -
ey by : 2 : -
¥ a
-
-
L
- 1
i




[

ﬁ; "“:.:.;ﬂl:p"a- M"#’?-
: .';:.‘I,']. s Ay i o
: .':‘.:-&.- - -

A
Lt










Phase 2 construction

» Started in August 2023

» Completed in late October 2023

» Added connections for new stilling basin
» Kept original basin to act as oxbow lake
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Issues

» Construction Stormwater Failures
» South Lot ESC failures happening in 2021 and 2022
» Impacts to 5 different areas

» Phase 2 Construction

» Failed to document field changes in Phase 1

» Channel bed slope changed from bottom of culvert to top of s
in culvert for tie in



Construction Stormwater Failures

» Two different failures in August of 2021 and
May of 2022

» Construction Contractor tried to fix 2022
issues, made it worse




August 2021
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Phase 2
Construction

» Noticed a 1.5-fooft
step info second to
last meander

» Reviewed plan sets
and potential for field
fixes iIn Phase 1

» Phase 1 changed
from bottom of culvert
to top of sediment in
culvert

» Rock checks, from
roughly 4 inches to 2
feetin height
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Phase 2 - Fix

PROPOSED STREAMBANS STABILTATION PLAM STA 5450 TO 1163

PROPOSED STEEANEANE STARILZATION PLAN STA 5400 T0 580

e e o

|- g e
P e —— [P
=yl i P

=i a3

. o
& - - e ‘
- — e S S— —
T
_ - -
L 5
i1 .'I
|
i -




e At Ty
L

‘;..._' T i N

g |"" 2 ,l\..r . .., i = 1 .1 -. - ;EJ‘ :
r - -"32.'.. iy pg 4 - .'zﬁ _"l.ﬁ!‘




Costs

» Phase 1

» Construction - $192,669.76

» $27,441 for new stilling basin

» Engineering - $64,781.46

» Vegetation - $10,390

» Tree Harvesting - $22,910

» Phase 1 Total - $290,751.22
» Storm Damage

» Construction - $16,193

* Phase 2
. Construction - $229,931.2
« Engineering - $54,286.07
» Vegetation - $70,694.65
« $54,289 for 7,020 plugs ($7.74 per
installed plug)

« ~$7,500 in annyal native veget
maintenance

« Phase 2 Total -

» Project Totals -
e« Cost Per Linear




Funds

» 2019 — Watershed Based Funding
Metro (BWSR)

» $150,000

» 2022 Clean Water Funds
Competitive BWSR Grant

» $283,000

» Lower Minnesota Watershed District
» $50,000

» City of Chaska
» Value of Land

» Develope e
 $4,500 for Vegetation and $16,19
for Storm Damages

« SWCD Engineering and Technic
Assistance

« $1,001

e Carver WMO
« $157,162




Lessons Learned

Be patient!

Work with development and cities for potential sites

If ESC failures do happen, go back to original contractors to fix
Find local trees to reduce costs

vV v v VvV Vv

Reduce soil export as much as possible (difference of $15.50 per Cu
Yd)

Find the right native vegetation management tfeam

v

» Need to roll with the punches



Questions

» Tim Sundby
>
» 952-361-1816



mailto:tsundby@carvercountymn.gov

BWSR Resources for Clean Water Fund Projects

Guidance for Local Governments and Consultants

BOARD OF WATER

AND SOIL RESOQURCES Presenter: Dan Shaw, BWSR




- BWSR Resources for Clean Water Fund Projects

1) Our Changing Landscape

2) Seed Mixes

3) Vegetation Guidelines

4) Minnesota Wetland Restoration Guide
5) Pollinator Resources

6) What's Working Information



- BWSR Resources for Clean Water Fund Projects

There are many impacts on our water
resources requiring innovative technical

resources Extreme

Precipitation

Temperature
Extremes

Impervious
Areas

Tree Diseases
and Impacts

Urban Heat
Islands

Water pollution/high
nutrients/pesticides

Topsoil Loss

Habitat Loss

Habitat degradation
& fragmentation

Pollinator/Insect
Collapse

Invasive
Species



- BWSR Resources for Clean Water Fund Projects

Stormwater Slopes and Ravines Streams
Wetland

Healthy biological systems lead to healthy soils and clean water



- BWSR Resources for Clean Water Fund Projects

Healthy vegetation on the edges of streams filters pollutants and provides stabilization



- BWSR Resources for Clean Water Fund Projects

Many slopes and ravines have been assessed in 2025 leading to new guidance



- BWSR Resources for Clean Water Fund Projects

The Plants for Stormwater Design book
was recently updated with new guidance
and case study information added



- BWSR Resources for Clean Water Fund Projects

Gervais Beach Stormwater Wetland
14 new species present in 2024 (Little Canada, MN)

New species include plants
tolerant of increased shade
iIncluding golden

alexanders, ironweed, jewelweed,
and beggarsticks,

and species tolerant to
disturbance such as wild
bergamot, spikerushes, rice-cut
grass, prairie wild onion,
mountain mint, broadleaf
arrowhead, and yellow
coneflower




- BWSR Resources for Clean Water Fund Projects

State seed mixes are leading to diverse
wetlands

Diverse shallow marsh and wet meadow
plant communities



- BWSR Resources for Clean Water Fund Projects

Project with a diversity of native forbs, grasses, sedges
and bulrush and hybrid cattail in areas of shallow marsh



- BWSR Resources for Clean Water Fund Projects

Seed mixes and
seeding
methods have
evolved
together



- BWSR Resources for Clean Water Fund Projects

Mixes and guidance for many project types:

-Stormwater

-Wetland

-Grassland

-Pollinator

-Riparian

-Forest

-Conservation Programs
-Habitat Solar Projects

-Other Mixes for specific needs



- BWSR Resources for Clean Water Fund Projects

New mixes are planned for this winter
-Invasive cover mix

-Oak savanna mix

-Forest ground-layer mix
-Bioretention basin mix

We are interested in collaborating with Partners on
seed mixes



Example
wetland
seed mix



Fact sheets
now exist
for most
state seed
mixes



BWSR Resources for Clean Water Fund Projects

New mixes are planned for this winter
-Bioretention Seed Mix and Guidance

-Regional Forest Ground-layer Mixes and Guidance

-Oak Savanna Seed Mix

-Peatland Sedge Meadow Mix and Guidance

-Invasive Suppression Mix

-Lawns to Legumes Pollinator Meadow Mixes and Fact Sheet
-Utility Corridor Seed Mix and Fact Sheet

-Food Thickets Planting Template

-Food Forests Planting Template
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BWSR Native Vegetation Guidelines

-Guidance on vegetation establishment

-Seed and Plant Source recommendations

-Diversity Levels

-Applicability

-Guidance for specific project types (streams, shorelines,
ravines, wetlands, etc.)
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Minnesota is a
leader in
wetland
restoration
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Pollinator habitat is a
secondary goal for
many Clean Water
Fund projects Raingardens
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A peer to peer resource to document successful conservation practices
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Clean Water Project Technical Assistance from
DNR Regional Clean Water Program (RCWP) staff

Barbara Weisman, Clean Water Operations Consultant, January 21, 2026




Regional Clean Water Program (RCWP)

Field Staff Contacts https://files.dnr.state.mn.us/waters/dnr-clean-water-field-contacts.pdf
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DNR Technical Assistance to Address Streambank Erosion

Assist
70-90

projects
per year

e Natural Channel Design for multiple benefits

e Collaborate with LGUs over several years

e Assist in several ways:

Stream Survey Data
Project Design

Grant Applications
Construction Oversight
Monitor, Quantify Results

Train Partners
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DNR Technical Assistance: Sand Creek in Coon Rapids

DNR involved at every step — survey, design, public buy-in, oversight, monitoring

Before: Bank stabilization was planned to address After: Project evolved to add Natural Channel Design
aquatic life impairment tied to sediment, hydrology features. Meets goals plus 3x more ecolog. benefits
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