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‘ Abstract

CarlHaensel Minnesota Trout Unlimited, Email: info@namebini.com
Habitat improvement projects employ various techniques to corral
flow, create hydrologic complexity, stabilize eroding banks, or “ \
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Improve specific types of stream habitat. Minnesota North Shore

streams offer unique challenges with flashy flood peaks followed b Th e J u n e 1@ Oth 20 2 F I OOd

low summer base flows, and it is unknown whether techniques use

elsewhere will be successful here. We are monitoring the g

effectiveness of a habitat improvement project conducted by -

Minnesota Trout Unlimited on the Sucker River in NE Minnesota w

the goal of improving deep pool habitat through a combination of

installed large woody debris (LWD) jams and ct@s®es. This Northeastern MN
project is intended to be a test case to see if deep pool habitat cane

The students do 1t all!

Although the habitat improvement project was initiated by Trout
Unlimited and designed by a consulting firm, all of the
monitoring is being done by students through class assignments.

Students in Fluvial Geomorphology visit the reach every other
year, with additional data sets collected through class
independent research projects. We are currently working on
getting Stream Ecology students to set up a Hamgn

monitoring program fomacroinvertebrates

Sucker River bridge, downstream from study site

created and maintained, and if the increase in habitat translates int 6(\0‘
improvements in local fish populations. Adding to the challenge, a cpo
500-year flood event occurred on June-26", 2012. »’3&
We established a monitoring framework being implemented by x Sucker River Ry SekiaRyss
University of Minnesota Duluth students through class laboratory 7000 | 1200 X
assignments. To date, we have conducted pred postinstallation ucllt Bridge overtopped and failed f abidelagals [
surveys on 16 transects, plus LWD and pool surveys throughout thig _ 6000 - - 1000 Flood damage at nearby Jay Cooke State Pafk.
entire reach. Results indicate that pool habitat (areas > 60 cm deep) 2 000 - O A dam breach on a canal led to excavation of
in the 400 meter reach increased from 53 pre-installation, with o - 800 @ new channel. ;
40% of that area in the largest pool, to 123immediately post 2 4000 - \(c,n} (Technically unrelated to  |/"
installation, with 18% in the largest pool. Additional surveys in July MODIS, June 21, 2012 > 3000 - o0 = Sucker River sit¢just very i
and October 2011 found a continued increase in deep pool area, % 400 B impressive.) .
from 208 n%to 347 n¥. Wood quantities increased with the addition| 5 2000 - 5 .
of installed wood and captured pieces. Conditions changed in the A 200 5 '
June 2012 flood. In the upstream reach, much of the installed woqd N - LSl B, 1y
was removed and thrown onto the floodplain. At the apex of a tight 0 Fe=r—=—===7=="2 0 |
meander bend, an LWD installation caught at least 80 pieces of LWD. / 6/19 6/20 6/21 6/22 6/23
Many pools were filled in, leading to only 94 ai remaining deep | : : A
pool area, with <50% in one pool. While LWD quantity stayed the |4 . The main gage on the Sucker River was ’
same, many installed structures were destroyed and logs moved [{ Duluth harbortred Following the flood, Lake  gestroyed when the bridge it was on washed '
downstream. Almost half of our transect stakes, both gages on thay  With clay from aneid WeSed Gt out. The Knife River gage nearby shows the Student sketch of bend,
river, and one major bridge were destroyed. M flood. clay, remaining oitolor quick rise and fall of the floodwaters. Initial Looking
 ~]&[e pep ooC ugtiitpverturnedinearly  ggstimates put the flood at an ~568@ar event.  downstream Looking upstream at
August. AT A breach Students survey transects
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tripod, level, stadia rod, and}:
tape. They measure velocit '
to calculate discharge, do
: . : . : : : Wolman pebble counts to
Deep pool habitat was created, was being maintained, and was increasing through time. determule Gl

LWD continued to increase with captured logs. surveyawater surface long |
! | profile through their

Project Location ProjectOutcomes, PreFlood

R

| » portion of thereach They
o 2 Pool Area Y Area in pools (>0.6 m deep) ) . )“ calculate roughness and
" =/ increased from preproject e More LWD reach-averaged shear stress
300 4 - 0.35 §| installation to postproject and S 15 ) |l and analyze variations over S SRR s
% o, 3| hascontinued to increase over o $ ( the project area. \ /;.,F\ i
- & 250 - ' °° 5| the last year. Care was taken to g Y v
K% . 0.25 ©| compare water depths between L
§ 200 - £| surveys with the 0.6 m ctdff o T (8
el | 18 S| shifted slightly to keep water .%J_ ; ransec
% 'é i 0_15<_T; depth for pools consistent. # 5 ] Less LWD T 99.2
A 4 Pool Area = O The proportion of pool area 2 2 988 -
. - 50 - g 1 % T 1
‘ Minnesota % % Area in Largesf 0-0° found in t_he largest pool has 4 o » 9 A
; Pool A also declined. There are now Installed log jams, Fall 2010 4 pieces LWD 2009 9 984 /
T T T C 3 g h CU |
Located along the North Shore ) 1/22/10 8/10/10 2/26/11 9/14/11 4/1/12 more pools W't.h area,n pools . . - c
B | o | ake Superior, the Sucker more evenly distributed. # LWD pieces per 2omreachin @& o oo '
River has high sprirftpws and Date gl SIS 2009 (preproject) and 2011 ” %
low summer base flows, a ([;]ost-lndstallgtlon). M(_)st r:ea;h?S \ A
characteristiccommon to Transect 2 S CEI mcrease”lnltq € (]2 \N
streamsin the area. The project 8 —— July 2009, Pre-installation LWD plelces. t(gveLall d the # o - 97 o ‘ ‘ ‘ | ‘
i i ithi leces almost double '
area itself is located W|_th|n the E 975 —o—Sept 2010, Post- Example of one crossection P ’ 0 ) A 6 8 10 12
, Ve gjroperty and is used A installation Distancerom left bank(m)
as a trout fishing and S 9 ERTTTTTTIIULNLF whe:e dag]etw poolvaIasz S Total Pieces LWD:
educational area I e Yk 2009: 50 (prastallation) v
14 ' and Sept. 2010 2011: 91 (1 yr posnstallation) {
The ri < orimarilv th N claich alacial Glls in th ¢ 96 ‘ ‘ ‘ ‘ ‘ | Student data are replicable and adequate for tracking changes
© rrllver cuts pt”mta” Y dr;)ug _ctyc gtaC|a bI 3 n ‘ ehupperl 't 1 0 ‘oW 6 8 10 12 along individual crossections. Students in multiple classes have
Leea}acrsetf]e(plz:\clijeec site) and turns into a steep, bedrock channel as | 3 Distance from Left Bank (m) "] assisted with pool and wood surveys for independent projects, tod
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Project Plan | ProjectOutcomes, Posklood Photo A

Before Flood After Flood
| 30 A
350 0.6 A
S Steeper, upstream end had significant o 21
r 300 - 05 o bank scour (£ meters, installed LWD was = More LWD
‘ 17 removed, and new trees fell into channel. N 59
| & 250 - j o o Ps °
‘ < 04 £ g 2 | >
LU X L] (@) \'>Q
S 200 | - ~ 15 N
& a3 O
. N | S 150 1 2 o 10
' o - K945 x
| | < 100 §< A © 8 a Less LWD
; 0 % 5 L
. 50 - A Pool Area 01 S I+ Photo by CaftHaensel
{ ; X % Area in Largest F’col0 0 | | Installed croswvane and LWD jam. Channel shifted tneters towards left
‘ ' ' 0 10 20 30 i i i i i
e e L T - _ banks side (rlght side of photo), burying half of croase and erodlng
patgloiBiiey # LWD Piece2009 bank. LWD jam was removed. The boulders in the araiss now direct
. The amount of LWD stayed roughly the flow into the bank rather than away from it, causing more bank erosion.
4 As aresult of sediment transport during same. Many large, installed pieces were Ph
the flood, pools filled in, dropping the sZE1Av JvE) 57 (0}) %o Jv MR
total area in pools to prgroject levels. the channel, but more LWD pieces were Before Flood After Flood
caught by existingams.
Giant (for northern MN) LWD jam
The Sucker River Habitat (>100 pieces) :
Improvement plan created by ’
Marty Melchior atinter-Huve z
had the overaltjoalsof h Over half of |4 B photo locatic »
deepening existing pools, ' the pool s
{ increasing the total number of ’l area was / S
pools located along the reach, | found in a )
and increasing overhead cover | single large S0 metIe
abovepools withthe ultimate \ pool under "
goal of improving trout habitat. ( a LWD jam
The plan relied heavily on 4 that grew Lowgradient downstream end had only minor
installation of log jams;ross » during the bank scour. Most installed LWD remained in > 1 meter of sand and gravel deposition
vanes,and bank stabilization flood. place. Much of the flow here moved through On the downstream end of the second bend, looking downstream.

the floodplain.

mats. All logs used in this projeat The downstream half of the reach experienced less erosion compared ft

were salvaged from thinning of upstream half, in part because much of the flow moved through the
diseased white pines, and all - floodplain here.

boulderswere sourced ossite. " In the tight bends, significant deposition occurred on point bars.
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Photo by CaftHaensel
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N Many thankgo Minnesota Trout Unlimited, InteFluve, and théVlinnesota Department of Natural Resourdes partnership in design and development of the proje&uv JvP u (&} u Dlessardgsmanm®OutdoorHeritage Fund v hD [¢ V& CBmmunity and Regional Research (QCRR

A final thanks to all the students who helped with field data collection includingHalbtair Ehreninkel KirstiHakala Vivian Leung, Graieitze|l Drew Solberg, Michael Strain, Jeremy Erickson, and all the students in Geology 5260.
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