Clearw ater River Stream Bank
Stabilization and Revitalization
Project

Report by:
Red L ake W ater shed Staff
Updated: 11/10/05




Clearwater River Stream Bank
Stabilization and Revitalization Project

By:

, Red L ake Watershed District Staff
“ N Corey Hanson, Water Quality Coordinator
7/ Stephanie Klamm, Water Quality/Natural Resources Technician

Latest Revision By:
Corey Hanson

Enqineering Firms Involved

Houston Engineering, Inc.

SMITH
MNOLTING

Project Advisors:
Bruce Paakh, Minnesota Pollution Control Agency
Luther Aadland, Minnesota Department of Natural Resources

Copies available upon request at:
Red Lake Watershed District
102 Main Avenue North

P.O. Box 803

Thief River Falls, MN 56701
218-681-5800

Downloadable from the World Wide Web at:



http://www.redlakewatershed.org/projects.html

Table of Contents

L gLE gl [FTox i o] o TSP PSR P 4
General WOrk Plan for EBCH SIte........ccociiiiiiiieeeees e 5
(€TSS 1YY 000 DAy = 0] <o 10
Greenwood 27 Streambank Stabilization Project Monitoring Plan ..........ccccecevvevevcevicce e, 11
Gully 6 — Lost River Erosion Control PrOJECT...........ooiiiiiiiiieieieeeeesee e 20
REFEIEINCES.......eeee ettt e bt b e bt b e e e n e e ene e 26
APPENAIX A. WITOW FBSCINES ...ttt see s 27
Appendix B. Greenwood 27 Monitoring PROLOS...........cocoiireririnieeieiesesee st 39
Appendix C. Greenwood 27 Construction Plans and SpecifiCations.............ccoevererieeneeneneneene. 54



I ntroduction

The Clearwater River Stream Bank Stabilization and Revitalization Project is part of Phase |
(implementation phase) of the Clearwater River Nonpoint Study. Phase | of the Clearwater River
Nonpoint Study (1994) identified bank stabilization along the Clearwater River and its tributaries
as amethod to improve water quality in the Clearwater River watershed. Phase Il of the project
identified and assessed specific areas of severe erosion in the Clearwater River watershed. The
erosion problem on Greenwood 27 was occurring on a much larger scale relative to previously
implemented bank stabilization projects.

In April of 1999, the Red Lake Watershed District (RLWD) submitted a grant proposal to the
Minnesota Pollution Control Agency (MPCA) to help fund a stream stabilization project on the
Clearwater River that would include three sites: Section 27 of Greenwood Township in
Clearwater County, Section 6 of Gully Township in Polk County, and Section 31 of Equality
Township in Red Lake County, Minnesota. In June of 1999, the MPCA granted approval to
provide a 319 grant. The grant funding was available in the year 2000. The Red L ake Watershed
District was awarded $134,500.00 in matching grant funds by the Minnesota Pollution Control
Agency for projects totaling $269,000.00 in cost. This funding is provided through the Section
319 Nonpoint Source Implementation Program. The goal of this project is to make improvements
to water quality in the Clearwater River Watershed while demonstrating effective methods to use
in future stream and stream bank stabilization in the Red Lake Watershed District.

The first project to be completed was the Greenwood 27 project. After the original work was
completed, additional work was needed in order to ensure the success of the project. Since the
erosion occurring at the Equality 31 site was determined to be part of the natural evolution of the
stream, the funds allocated to that site were reallocated for additional work on Greenwood 27,
which was completed in the fall of 2003. Construction at the Gully 6 site took place during the
fall of 2003 aswell.

Clearwater River Stream Bank Stabilization Project
Site Locations

Lost River
Erosion Control %‘i

0 10 20 30 40 50 Miles J




General Work Plan for Each Site

Data collection

Thistask involved collecting datafor use in designing and implementing erosion control
measures. Work included a site survey that included alignment, channel profiles, and cross-
sections. Additional field data on soils, vegetation, hydrology and geomorphology was collected
to allow determination of stream stability characteristics following the methods of the Rosgen
classification system. Thisitem included field measurements of stream flow to supplement
available stream flow records and statistical analyses. Photos were taken of each site for usein
design and for further use in the information and education components of this project.

Analysis

Thistask provided a description of the problems occurring at each site. Specific goals and
alternative solutions were identified and analyzed for each site. Alternative solutions were
reviewed to ensure that selected designs meet site-specific needs as well as broad program goals.
Design

This task involved applying selected alternative solutions to each site. Design measures were
implemented to achieve project goals-such as to improving stream stability, fish and wildlife
habitat, water quality, and concurrently reducing erosion and non-point source pollution.
Construction Documents

This task involved developing the design and construction documents (plans, specifications, and
bid documents) of the selected alternatives for each site. Engineer’s estimates for the costs of
implementation were also provided.

Right Of Way

This task included defining the land area necessary for implementing the selected erosion control
measures. Easements were secured for short-term access for data collection and construction
activities, as well aslong-term access for the purpose of monitoring and demonstration tours.

Permits

Thistask included applying for required federal, state, and local governmental unit permits from
the Corps of Engineers, MPCA, MDNR, and MWCA permits, as required.

Selection of contractor

Thistask involved advertising and receiving bids or contractor quotes as required to complete the
planned construction work at each site. Contractors were selected from this process.



Construction management and inspection

Thistask involved providing all construction management and inspection services. Thiswork
included staking, performing construction observation and inspection, and certifying the
guantities for pay requests.

Monitoring

This includes implementing a monitoring program to assess the success of the work at each site.
A plan was provided utilizing the Standard Operating Procedures manual from the Red Lake
Watershed District. Monitoring includes a combination of assessments. Physical assessments
include establishing bank pins, cross-section monuments, and benchmarks for reference in the
ongoing monitoring of the project. Photo reference points have been established so that
successive photo records can be taken from the same reference points. Biologic assessments
may be performed and may include monitoring of vegetation and other biotic indices.
Monitoring activities are planned to continue once a year into the indefinite future to ensure
success and stability of the project and area.

Information & Education

This task includes the preparation of newsletter articles describing the demonstration project.
This task included the creation of this report. Tours of the demonstration sites will be given as
part of the information and education efforts. Thistask also includes formation and meeting
times of project committees. The committees consist of permit agency and other interested
agency workers, landowners, local officials and RLWD-SWCD representatives.

Budgets
Greenwood 27 Project (original project design) — Original Budget
Activity Responsibility Match Grant Total
Design/Analysis/ | Clearwater Nonpoint | $1(),000.00 $14,000.00 $24,000.00
Bid Documents Funding
Right-of-Way Landowrners $1,000.00 $1,000.00
Work Easement | Landowners $5,000.00 $5,000.00
Permits/ Clearwater Nonpoint $2’000_00 $2'000_00
Advertising Funding
Construction Landowners $5,000.00 $70,500.00 $132,000.00
SWCD (special $25,000.00
projects) ’
Clearwater Nonpoint $31 500.00
Funding ! )
Monitoring/ Clearwater Nonpoint $5’000_00 $5'000_00
Information/ Funding
Education
Total $84,500.00 $84,500.00 $169,000.00




Gully 6 and Equality 31 Projects — Original Budget

Activity Responsibility Match Grant Total
Design/Analysis/ Clearwater Nonpoint $11,268.00 $10,268.00 $21,536.00
Bid Documents Funding
Right-of-Way Landowners $1,000.00 $1,000.00
Work Easement Landowners $2,000.00 $2,000.00
Permits/ Clearwater Nonpoint $1,000.00 $1,000.00
Advertising Funding
Construction L andowners'SWCD/ $31,732.00 $39,732.00 $71,464.00

Clearwater Nonpoint

Funding
Monitoring/ Clearwater Nonpoint $3,000.00 $3,000.00
Information/ Funding
Education
Total $50,000.00 $50,000.00 $100,000.00
Equality 31 Funds Allocated to Additional Work at Greenwood 27

Activity Responsibility Match Grant Total
Design/Analysis/ | Clearwater Nonpoint $3,500.00 $3,500.00 $7,000.00
Bid Documents | Funding
Right-of-Way Landowners N/A N/A N/A
Work Easement Landowners N/A N/A N/A
Permits/ Clearwater Nonpoint $300.00 $300.00
Advertising Funding
Construction é‘?”do""”erg SWCD/ $10,000.00 $10,000.00 $20,000.00

earwater Nonpoint
Funding
Monitoring/ Clearwater Nonpoint $1,000.00 $1,000.00
Information/ Funding
Education
Total $14,800.00 $13,500.00 $28,300.00
Funds Remaining for the Gully 6 Project

Activity Responsibility Match Grant Total
Design/Analysis/ Clearwater Nonpoint $7,768.00 $6,768.00 $14,536.00
Bid Documents Funding
Right-of-Way Landowners $1,000.00 $1,000.00
Work Easement Landowners $2,000.00 $2,000.00
Permits/ Clearwater Nonpoint $700.00 $700.00
Advertising Funding
Construction L andowner SWCD/ $21,732.00 $29,732.00 $51,464.00

Clearwater Nonpoint
Funding
Monitoring/ Clearwater Nonpoint $2,000.00 $2,000.00
Information/ Funding
Education
Total $35,200.00 $36,500.00 $71,700.00




Actual Expendituresfor the Original Greenwood 27 Project

Activity Responsibility Match Grant Total
Design/Analysis/ Clearwater Nonpoint $10,000.00 $14,000.00 $24,000.00
Bid Documents Funding
Right-of-Way/ Landowners $17,822.36 $17,822.36
Work Easements
Permits/ Clearwater Nonpoint $1,544.98 $1,544.98
Advertising Funding
Construction Landowners $18,500.00 $70,500.00 $154,942.75

SWCD (specia projects) $25’000_00

Clearwater Nonpoint $40 042.75

Funding ! )

Clearwater Nonpoint $2,232.42 $2,232.42
Monitoring/ Funding
Information/
Education
Total $116,042.51 $84,500.00 $200,542.51
Actual expenditures for Additional Greenwood 27 Work

Activity Responsibility Match Grant Total
Design/Analysis/ Clearwater Nonpoint $3,076.84 $3,500.00 $6,576.84
Bid Documents Funding
Right-of-Way Landowners N/A N/A N/A
Work Easement Landowners N/A N/A N/A
Permitsy/ Clearwater Nonpoint $771.75 $771.75
Advertising Funding
Construction L endowners SWCD/ $22,714.93 $10,000.00 $32,714.93

Clearwater Nonpoint
Funding
Monitoring/ Clearwater Nonpoint $42.24 $42.24
| nformation/ Funding
Education
Total $26,605.76 $13,500.00 $40,105.76
Actual Expenditures for the Gully 6 Project

Activity Responsibility Match Grant Total
Design/Analysis/ Clearwater Nonpoint $15,364.93 $10,250.00 $25,614.93
Bid Documents Funding
Right-of-Way/ Landowners N/A N/A N/A
Work Easement
Permits/ Clearwater Nonpoint $2,004.21 $2,004.21
Advertising Funding
Construction L andowners/SWCD/ $6,725.32 $26,250.00 $32,975.32

Clearwater Nonpoint
Funding
Monitoring/ Clearwater Nonpoint $400.00 $400.00
Information/ Funding
Education
Total $24,494.46 $36,500.00 $60,994.46




Milestone schedule

Timeline for Greenwood 27 (original design of project)
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Greenwood 27 Project

Location

The project site is located on the Clearwater River within the Eastern %2 of Section 27 of
Greenwood Township in Clearwater County. Most of the land surrounding this location is
privately owned.

History

The US Army Corps of Engineers began a channel improvement project on the Red Lake and
Clearwater Riversin 1946, and completed the project in 1956. Thiswork provides the
Clearwater River with a channel capacity adequate to handle approximately a 5-year runoff event
and included channelization of areach approximately 38 miles. The work extends upstream from
approximately river mile 41 to river mile 78.8. The aim of the stream bank stabilization and
revitalization project is to stabilize the Clearwater River in the reach immediately upstream from
the Corps channel project. This stream segment is actively eroding and the channel is degrading
(downcutting). (Clearwater River Stabilization Project, pg. 1).

,3 Gopvic ©

4 Lo learbroo|
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Problem Description

The Clearwater River in the project area was actively eroding prior to the project. Headcutting
was occurring upstream of the USACE channelization project. Do to this straightening of the
stream, the stream grade had increased in this area and channel banks were eroding around
meanders. Channel erosion had increased the sediment supply to the river, and sandbars and
sediment deposits were reported in the channelized portion downstream.

Mr. John Sandland is alandowner in the project area. He estimated that the river channel bottom
had eroded (downcut) up to five feet over the last 30 years. Mr. Sandland was concerned that
downcutting could cause failure of an in place (rock dam) grade control structure. Failure of this
structure would affect an irrigation water supply channel and allow headcutting to continue up
the Clearwater River and its tributaries. (Clearwater River Stabilization Project, pg. 2).
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Greenwood 27 Streambank Stabilization Project M onitoring Plan

There are afew different sets of guidelines available for performing physical channel
monitoring. For this plan two would be utilized, “Channel Monitoring Methodology” written by
Dave Rosgen and presented at the Fifth Federal Interagency Sedimentation Conference (1991);
and “Establishing Permanent Photo Points”. Two types of monitoring will be performed,
permanently photographed points and physical channel measurements.

Methods

The Greenwood 27 project areainvolves concerns with both vertical and lateral stability of the
channel and the floodplain. Along with the monitoring of vertical and lateral stability, bed
composition should be monitored to observe any shifts due to lack of stability or stabilization
due to work performed. The work will involve five different aspects of geomorphological
monitoring: bank pins, toe pins, monumented cross-sections and photographic points.

Monumented Cross-Sections

Monumented cross-sections will be employed at three locations on the Clearwater River in this
area. Thefirst cross section will be located above site D, the second will be located in the
straight stretch of channel below site D and the third will be located on site A (Figure 1).
Another site may be site B, depending on time and expense. During 1997 Houston Engineering,
Inc. surveyed the Greenwood 27 site for the Red Lake Watershed District. Thiswork involved
several cross sections at certain points along the stream reach. A couple of these old sites will
correspond to the monumented cross-sections proposed here. This information may be used for
a background of pre-existing conditions before work was done in thisarea. The setup of these
monumented cross-sections should proceed as follows:

1) Set up benchmarks using the original surveying work. A long rod (longer than 7 feet) will be
pounded into the ground at the cross-section benchmarks on each side of theriver. These
will be surveyed and tied to the old benchmarks.

2) Measure the profile of the stream using the installed benchmarks. Do this by the following
steps:

a) Locate the permanent bench mark on both sides of the stream

b) Stretch the measuring tape very tight with spring clamp and level tape

c) Tape at same elevation as reference rod on bench mark

d) Read distance and elevation reading of rod intercept with tape

€) Measure mgjor featuresincluding: left bench mark, left terrace/floodplain, left bankfull,
left bank, left edge of water, differencesin bed configurations across bed, thalweg, inner
berm features, right edge of water, right bank, right bankfull, right terrace/floodplain,
right bench mark.

3) Plot the cross-section and compare to previous measurements, note any high water marks and
perform this annually or following storm flow/snowmelt runoff events.

4) Prepare avicinity map and detailed site map for future location.
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Bank Pins

To determine the lateral stability the Greenwood 27 work sites, bank pinswill be installed at
sites A and B (Figure 1). These two areas are where bank stabilization will be performed and
should be located on the monumented cross sections. If time and money are not factors, bank
pins should beinstalled at site C and a couple of straight reaches in this project area. These
additional siteswould give insight into lateral and vertical stability of the project areaon a
whole, rather than just monitoring the bank stabilization areas themselves.

The procedures for the bank pin installation are as follows:

1) Pound two or three smooth rods (5-7 feet in length) into the bank horizontally at even
increments down the side of the bank.

2) Measure from the end of the rod to the bank at least once annually and more after storm
periods or large runoff events.

ToePins

To determine the effectiveness of the proposed work at sitesF, G, I, J, K, L and M, toe pins will
be instaled in the small channel ravines. The procedureis asfollows:

1) Pound smooth rods (10-15 feet in length) into the thalweg of these small ravines. The rods
will be located about 25 to 50 feet upstream of sitesF, G, | and J. Two more rods will be
pounded just above and below the points of headcutting in these small ravines (three separate
ravinesin total). About 3 to 4 feet should be left above the thalweg, depending upon the
bank height of the ravines.

2) The distance from the end of the rod to the ground level should be measured once annually.

3) The horizontal distance between the rods above and below the points of headcutting should
be measured along with the point of headcutting to determineif further headcutting is
occurring. This should be done once annually.

Bed Composition

The bed composition should be measured along with the monumented cross sections. This may
be accomplished by the River Watch program in Clearbrook-Gonvick, who will come up with a
plan for thiswork.

Photographic Points

Photographs can be used to evaluate trends in riparian vegetation, stream bank stability and
cover. Inorder to accomplish this, permanent photo points will be established at point A, point
B, point K and near points G and H (Figure 1). Establishment of photo pointsat A and B will
accomplish the goals listed above on stream bank and grade stabilization sites. The photo points
at K and G/H will identify success of the floodplain work in delaying headcutting and
establishing deposition along with identifying any vegetative succession. The photo points at
points A and B will be established at the rod placed for the monumented cross section. Separate
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rods will be placed and marked at points K and G/H. The procedure for establishment and
recording data are as follows:

1) Set the cameraup at the rod marker for the monumented cross section or pound a 10 foot
smooth rod into the ground at point which will not be inundated by water and which
illustrates the work done at point K, L and M or at points G and H. The photo point should
include aview of the ravine channel and upland floodplain. This may require three shots at
one photo point. Ensure that the rod is permanently marked with surveying paint.

2) Acquire aprofile board (1/3 meter by 2.5 meter plywood board marked in 0.5 meter intervals
of alternating black and white). Using a measuring tape, measure 50 feet from the photo
point, at a point about three feet from the waters’ edge. Using another rod, mark where the
board is placed. Asmentioned above, there should be an upstream and downstream shot at
the bank stabilization sites and two to three shots at each point on the floodplain.

3) Include landmarks such as large trees or ridgelines in the shots to assure that each scene can
be relocated by different observers. Include a clipboard or chalkboard in the photograph with
date, time and station location.

4) The same camera, lens, film type, tripod height and light conditions should be used in each
photograph. Record this for future observers. Use Kodachrome™ slide film for the
photograph.

5) Record the photo points on the same map as the rest of the monitoring efforts.

Vegetation Monitoring and Control

According to the requirements for vegetation management in Chapter 8420.0530, D of
Minnesota Rules, control of noxious and invasive speciesis necessary for the success of wetland
establishment. The RLWD will monitor the vegetation through the first five years of wetland
establishment by inspection of the site and use of the photographs taken at the photographic
reference points. Should noxious or invasive species be noted the RLWD will address these by
use of recommended herbicides and reseeding of these areas at mixes and rates recommended by
members of the local technical evaluation panel.

Equipment List for Monitoirng Based Upon Rosgen’s Channel Monitoring M ethodol ogy
e Measuring tape

Clip Board

(10) Smooth Rods (10 feet or longer in length)

(6) Smooth Rods (about 7 feet in length)

Shovel or spade

Post pounder

Field Notebook, pens and pencils

Surveying paint

Surveying staff

Camera, film and tripod

V egetation profile board

Vicinity map

Detailed site map

Waders
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Completing the project

Before October 1999, the data collection phase of this project was completed. Houston
Engineering completed a preliminary survey of the Clearwater River. The data collection
included field data (cross-sections and stream profiles), stream flow records, and stream stability
characteristics. Starting in the fall of 1999, engineering bids were submitted and Jeff Langan, an
engineer from Widseth, Smith and Nolting (WSN), was selected for analysis and project design.
Specific goals were set and alternative solutions were reviewed with the assistance of committee
members. Some analysis occurred during the permitting process, which included alternative
designs of grade control structures recommended by DNR personnel.

In the year 2000, a committee consisted of Red Lake Watershed District staff and a board
member (Vernon Johnson), Clearwater County Soil and Water Conservation District staff,
county board members, county staff (WCA and Environmental Services), BWSR staff, MPCA
staff, arealandowners, concerned citizens, Minnesota DNR staff, and Army Corps of Engineers
staff. The committee was a success and this type of implementation strategy will be employed
during RLWD projects in the future. The project design was completed in May 2000.
Additional design recommendations mentioned above were added and afinal project design was
established in August 2000.

Four major components made-up the Clearwater River Bank Stabilization and Revitalization
project. They are bank stabilization, grade stabilization, rock-riffle structures, and floodplain
restoration. Below is a short paragraph detailing each area.

Bank stabilization was performed on three outside edges, or cutbanks of meandersin the
Clearwater River. The reshaping of the stream bank at sites A, B, and C, was designed to protect
the stream banks from toe failures due to the curvesin the river, headcutting affects, and the
appearance of the upper bank sloughing in the three areas. Riprap was anchored into the toe of
the slopes, and the top of the riprap was placed at full bank flow. From the upper limit of the
riprap to near the top of the bank and at the upstream and downstream points of rip rap, dense
Red Willow fascines and live stakes were planted. Grass seed mix and geo-textile fiber blankets
were also installed along the banks to stabilize the willows. The bank stabilization sites were
designed to protect the bank from further erosion, and also protect the fields and the field access
roads.

Grade stabilization (grade control structures or rock riffles) structures were placed in sites D and
E. These sites were located in the channel, 400 ft and 1100 ft downstream of an already in-place
rock dam. The purpose for these two sites was to stop any additional headcutting that most
likely would continue to move upstream from the channelized segment. After straightening of
the Clearwater River in the 1950’s, the velocity of flow increased from 2 to 3 feet/second to 7 to
8 feet/second at these locations. Site D grade stabilization was placed 400 ft downstream to
protect the present rock dam from the effects of headcutting. Each rock riffle structure was
constructed by placing riprap along the sides of the river, beginning at the toe of the bank and
continuing into the channel of theriver at sites D and E. The center of the grade structurewasin
the center of the thalweg of the river. The rock riffle structures direct water toward the thalewag
or center of the river, rather than cutting into the banks of theriver.
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GENERALIZED RIFFLE DESIGN
o . S mﬂ:‘\

~ PLANVIEW

Riffle integrated into banks
at bankfull elevation sloping
down towards mid-channel.

LONGITUDINAL PROFILE

Examples of Rock Weirs

The third part of the Clearwater River Bank Stabilization and Revitalization project was
floodplain restoration using rock grade control structures. During floods, floodwater would cut
across meanders in theriver, creating eroded channel s through the floodplain. This process was
threatening the water supply of the nearby commercial wild rice operation. In order to prevent
further erosion in the floodplains, rock structures were placed at the inlets and outlets of the
floodplain channelsin order to slow the velocity of water moving through them during flood
events. This part consisted of sitesF, G, H, I, and J. Parts of the river bank were rebuilt where
the water was obviously leaving the channel. Rocks and geo-textile fiber blankets were placed
down into the toe of the bank and worked into the top of the bank and sides to allow for
stabilization and a partial block of the continued flow from the main channel of the river into the
floodplain. The tops of the rebuilt areas were |eft lower then the adjacent bank to allow for a5 or
10-year flood to continue over the top instead of forcing the excess water somewhere else. The
cuts in the downstream banks were only minimally re-established to their original shape, which
should allow dlight high water events to enter into the floodplain. Grade control structures made
of rock and clay were also installed along with willow plantings at sitesK, L and M.

Red Lake Watershed District staff developed a monitoring plan, which included examination of
aerial photographs, physical assessments and establishment of photo reference points. During
the fall of 2000, photo reference points were established and pre-project photographs were taken.
Videotapes and photographs were also taken of high flow events during the year 2000. These
materials will be used for information and education about the project.

The project engineer identified the land area needed for construction and RLWD staff obtained
(two) temporary five-year construction easements from the landowners. The landowners
provided the easements as in-kind contributions to the project. Thistask was completed in
October 2000.

Project plans, specifications, bid documents, and engineer’s estimates were submitted by the
project engineer in August 2000. Applications for permits from the Army Corps of Engineers,
Minnesota DNR, and county environmental services were submitted in May and June of 2000.
All of the required permits were obtained by August 2000.
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Advertisements for construction bids were sent out in August and September 2000. A
preliminary construction bid meeting was held on September 13, 2000, at which contractors were
invited to view the unique project design. This meeting allowed for better estimations for
construction bids and ideas for construction from the project engineer and landowners.
Construction bids were accepted until 10:00 am. September 28, 2000, and at that time were
opened at a meeting of the Red Lake Watershed District Board of Managers.

Wright Construction of Thief River Falls, MN, was selected as the construction contractor in
October 2000. The contractor stockpiled needed materials (rip-rap) near the project site. John
Sandland, area landowner, also provided in-kind construction work, which includes providing
access trails and removal of excavated material. Wright Construction subcontracted the
bioengineering portion of the project to Lee Nursery of Fertile, MN. The bioengineering portion
includes planting of willow stakes and bundles and other seeding. Doug Thompson, Clearwater
County SWCD assisted in this effort. Construction continued through 2001 with a scheduled
completion deadline of November 15, 2001. Staff from WSN Engineering provided materials
inspection and riprap sizing for the contractor.

Area River Watch schools have been informed of monitoring opportunities and may provide
biological and other monitoring of the project area. In addition to the video tape, photographs
and River Watch involvement, the Red Lake Watershed District continues to provide project
updates in their annual reports and reports to other organizations and agencies. The RLWD will
also provide newsdletter articles or other information to local news publications.

In Appendix A, willow fascines are further discussed.
Additional Work

In February of 2002, the RLWD submitted an updated work plan and explanation to MPCA.
The work plan asked for approval of abandonment of the Equality 31 site and for atransfer of
these funds to additional work that will be performed at the Greenwood 27 site. Additional work
was based on MPCA and DNR staff recommendations for ensuring success of the project.
Additional rock riffle structures were deemed necessary downstream of Site E. The reason for
this was that there was too much of adrop in water elevation after Site E. Too much of a drop
could create a scour hole and threaten the stability of the structure. Additional rock structures
within the floodplain scour channels were also suggested, but there was only enough money
available to construct the “in-stream” rock-riffle structures. SitesN, O, and P were constructed
with geo-textile fiber blanket and rock structures in the channel. Riprap was placed along the
sides beginning at the toe of the bank and continuing into the channel of the river at these sites.
The center of the grade structure was in the center of the thalweg of the river. The cross-vane
weir structures direct water toward the center of the channel and away from the banks of the
river.
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Diagramsof a CrossVane Weir
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