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A Story of Degradation...
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Long term
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EXIETING GROLUND LIME
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HNOTE
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ROCK SURFACE TO MATCH THE EXISTIMG STASLE BaME SURFACE,
LAUNCHABLE TOE SITE
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Over 600
coldwater
streams.

Greater than
4 000+ miles.







TOTAL ECONOMIC CONTRIBUTION: . |
$646,819,673 Direct Effect + $464 691 659 Indirect/Induced Effects
= $1 111 511 332
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Typical Winona County Brown Trout

3
NV &y 26" long, 8 Ibs.





http://www.cwtu.org/apps/photos/photo?photoid=117876269
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LUNKER
ASSEMBLY INSTRUCTIONS

STEP 1

CUT SIX SPACERS, &7X "X &” AND FLACE THEM ON THE GROUND IN FAIRS
WITH THE OUTSIDE EDGES 27 -8" AFART AS ILLUSTSRATED BELOW. NAIL
A 27X & X 2'-8" OAK STRINGER BOARDS TO THE TOF OF THE SFACERS,
MAKING SURE NOT TO FUT THE NAILS IN THE CENTER OF THE SFACERS
BECAUSE THAT WILL BE DRILLED LATER TO ACCOMODATE A 3/4”
RE-ROD.

. 1. —— STRINGERS

-~ SPACERS
e

STEP 2

FLACE 2-2"X 8" X & LONG BOARDS ACCROSS THE 2" -&” STRINGERS
AND NAIL IN PLACE TO TIE THE FAIRS TOGETHER,







* - ateped Lr'|'.'£. “i

.




























MINNESOTA SKYHOOK
ASSEMBLY INSTRUCTIONS




STREAM DEFLECTING
ROCKS
25° ANGLE

CREATING FEEDING
LANES &
AMBUSH ZONES

¢ COVER WITH
) ABACKFILL, BLANKET
4 AND SEED

ABOVE WATER 2" UNDER WATER

4" UNDER WATER
6" UNDER WATER

STREAM LEVEL / FOR STREAM DEFLECTION

ILLUSTRATED BY: TOM LANE









BARNIE RUBBLE
TROUT HABITAT STRUCTURE

ORIGINAL DESIGN BY TOM DORNACK

MATERIAL LIST

A BUNCH OF LIMESTONE
ROCKS AND A SKILLED
BACKHOE OPERATOR

ORIGINAL DESIGN BY TOM DORNACK
ILLUSTRATED BY: TOM LANE - JULY ‘09
FOR USE BY: TROUT UNLIMITED & DNR




U. S. DEPARTHENT OF AGAICULTURE
SOIL CONSERVATION SERVICE

ROCX RIPRAP ISCOMETRIC VIEW
SEE SHEET SHOW!

TOE OF SLGPE

SHOWING STAGES OF CONSTRUCTION

STRIRGERS

JETTED m.mcsAo

CONSTRUCTION FROCEDURE:
L. JET PILING IN PLACE IO REQUIRED:LINE, GRADE
ARD ELIVATION

2. WAIL 2" x 8" x 32" STRINGERS TO TOF OF PILING
3. WAIL 2" x 8" x 8' pLANKS o8 T0F OF STRINGERS
4. PLACE ROCT NIPKAP, SZE SHEET FUR GRADATION,

LINE, GRADE AND ELEVATICHS.
THE RGCL RIPRAP 1S PLACED ¢N THE STRUCTURE AT

NORMAL WATER
SURFACE

—_— THE SANE TIME THE STREAMBANK STABILIZATION
ANTICLPATED 1 OCCURS.
\scm an}
ESTIMATED QUANTITIES
’ PLLLRG L FOR 6 SECTION, 48° LORG STRDCTURE
PILING, GREFN CUT CAK, WIN. DIA, &, JETTED PILING & PFLANK FISH STRUCTURE
MAX. DIA. 8", &' LONG 26 TACH
roms, 2" x 8" x &' Lomg 18 FACH
STRINGERS, 2" x 8" x 32" LoNE 13 EACH
OB BB By g T OWNER
2 0% BoAmDS, 2" % 4" x B LOWG & EACH
LAG BOLTS, € LOAC 18 EACE TREMPFALEAU OOURTY L.C.D., WESCORSIN
HAILS, 50d 10 LBS.
' THE PILING AND ALL LUMBER EXCEPT THE I x & !
SECTION A_ A TOE BOARDS ARE TO BE GREEN RODGH SAVID CAX Cawn________.Des e e
SHEET____ OF _____ [mmuo.




Vortex Weirs
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VORTEX WEIR ¢DETAILS
Poge 1 of 2

CLIENT:

COLNTY:

Vortex Welr

PROFILE VIEW

A-A
" Woter Depth *Tﬂ' Level
Lurrent Direction_ 3
— —— _ T
—___

Streambed
___Scour Hole Depth

| Reck Hdd’liﬁ. |

Rack depth must ba kept deeper than the
anticipated depth of the Scour Hale,

1:1 Slde Slope Min.

DERGNED
GRADATIGN OF ROCK

11118

Root Wods, Boulder Retords or Escope Logs con ba odded to scour hele for added
habitat enhancement.

VORTEX WEIR <DETAILS)
Fapge 2 of 2 (Brvigran i =
u el NN— N LY
CLIENT;

Fatursl Revouroes Coroervatin Servior
Unitwd States Department of Agriculburs | COUNTT PR of










Vortex Weir

Cover Rock




Cover Rock

PLAN VIEW )

—_—

Streambank Vegetation

’/
—— B> - @ —
Current Direction d \_\x____.._
——
/——'

CROSS SECTION
Water Level

Boulder Retard o
* S Current Direction

s oo T,

R

Streambed

*Average rock size— 1.5'-3.5" dia.—rock size is site dependent.
*eep top of boulder retard below water level.
*Use boulders with irregularities or mulitple boulders together to provide
slight overhanging cover.
*Place boulder retard so current will not be deflected into unprotected stream banks.

BOULDER RETARDS ¢DETAILS) tse |Draving No.
Poge 1 of 1 Designed by, —
u CLIENT framnby | 01/2007

ation Service Chechwa by [Sheet
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i3 v v w Vv W
STREAMBANK VEGETATION
4 W

/——VORTEX WEIR
SEE STD DWG WI-932

CURRENT DIRECTION

SEEDING

CMIN. B / WATER LEVEL

T MIN. 8 T LA NOTES:
KEY 1. PLACE LOG AT LEAST 6 INCHES
BELOW THE WATERLINE.
2. PLACE LOG AT A 45-60 DEGREE
ANGLE UPSTREAM FROM BANK.

3. REFERENCE WI STD DWG 932 FOR
CROSS SECTION DETAILS ON VORTEX WEIR
CONSTRUCTION.
Date Drawing Name

ROOT WAD Designed | wi_g36
Drown = |Date
u Checked 7410

Natural Resources Conservation Service
United States Department of Agriculture

CLIENT:
COUNTY:

Approved

Sheet
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ROCK HEIGHT EQUAL TO
CHANNEL FORMING FLOW,
ORDINARY HIGH WATER MARK

—_IN.
SEEDING [ Pa WATER LEVEL

GRADED ROCK:

WATER LEVEL
CROSS—CHANNEL
[ Los

T oY, -

STREAM BOTTOM

4" KEY FT. FT. ! FT. | 4" KEY

CROSS SECTION A—A FT.

CROSS
CHANNEL
LOG

CURRENT DIRECTION
e —" -

STREAMBED

SCOUR HOLE

ORIGINAL
WATER \’Ovi-lr%lgAL
=
EDGE EDGE

FT. 1 ROCK PLUG

CROSS—SECTION B—B

NOTE: ROOT WADS, BOULDER RETARDS OR ESCAPE LOGS
CAN BE ADDED TO SCOUR HOLE FOR ADDED HABITAT
ENHANCEMENT
—~—— PRIMARY FLOW AREA ——=
Y ROCK PLUG TO PREVENT
WATER FROM SCOURING
N BELOW LOG ROCK GRADATION QUANTITIES
PLAN VIEW PERCENT PASSING | g7c 1 INGHES ROCK RIPRAP FOR ROCK PLUG (W.C.S.* 9) [ CU. Y.
100 W.C.S. = WIS, CONSTRUCTION SPECIFICATION
Date  |DWG Name/Date 60-85 *ESTIMATED TO THE NEAT LINES AND GRADE

CROSS CHANNEL LOG Designed | wi-935/12-11 25-50
‘ ’ Drawn — | Page 5-20
Checked — |1 of2 0-5

Natural Resources Conservation Service ChiENE:
United States Department of Agriculture COUNTY:

Wi-935

Approved
i Sheet  of







EARTH FILL
SIDE SLOPE

MIN. 3:1

SEEDING

FB'KEY;-

CHANNEL FORMING FLOW,
ORDINARY HIGH WATER MARK

WATER LEVEL \

ROCK HEIGHT EQUAL TO

GRADED ROCK

ORIGINAL
WATER \
EDGE

GRADED ROCK \

CROSS SECTION A—A

FLOW

i)

ORIGINAL
WATER
EDGE

A \
3 ) | |
\ () } ﬁ
1 1 1" 1'

|=— _PRIMARY |
FLOW AREA

NOTE: THE ROCK WEIR MAY BE ANGLED
TO DEFLECT THE STREAM FLOW AWAY
FROM AREAS SUSCEPTIBLE TO EROSION.

r " PLANNED WATER DEPTH
CURRENT DIRECTION

WATER LEVEL
! /

ROCK HEIGHT
FT.

STREAMBED

i

SCOUR DEPTH FT.

ROCK WIDTH

F— FT.—=

1:1 SIDE SLOPES

CROSS-SECTION B-B

NOTES:

1. ROCK DEPTH BELOW STREAMBED MUST BE GREATER THAN THE ANTICIPATED DEPTH
OF HE SCOUR HOLE.

2. ROOT WADS, BOULDER RETARDS, ESCAPE LOGS, ETC. CAN BE ADDED TO SCOUR
HOLE FOR HABITAT ENHANCEMENT.

ROCK GRADATION QUANTITIES
PERCENT PASSING | si7¢ 1 INchiEs ROCK RIPRAP FOR ROCK WEIR (W.C.5.* 9) | CuU. YD.
100 *W.C.5. = WIS. CONSTRUCTION SPECIFICATION
60-85 *ESTIMATED TO THE NEAT LINES AND GRADE
25-50
5-20
0-5

WI—935A

PLAN VIEW
Date DWG Name/Date]

CROSS CHANNEL ROCK WEIR |pesig WI-9354/12-11

‘ ’ Drawn __ [|Page
1 of 2
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Tree Top Brush Bundle
Design Drawing

7 NN,

1. Care shall be taken during placels
avoid streom bonk ercslon on o

| | | 2 Tres Top Brush Bundes ore to
gadiment collectars, not currant

3. Only non—inveslve spacles shal

TREE TDFP BRUSH BUNDLE (DETAILS?
Page 1 of 1
U CLIENT.
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STREAMBANK VEGETATION
v v v v

Ad W W 4

CURRENT DIRECTION

SEEDING

CROSS SECTION

NOTES:

1.

2.
3

CARE SHALL BE TAKEN DURING PLACEMENT TO
AVOID STREAM BANK EROSION ON OPPOSITE BANK.
ROOT WADS MUST BE PRESENT ON EACH LOG.
THE LOG DEFLECTOR SHALL CONSIST OF THREE
LOGS AT A MIN 24" DBH OR FIVE LOGS OF
APPROX. 16" DBH.

. THE MAJORITY OF THE LOG SHALL BE SUBMERGED

WITH APPROX.

15% OF THE LOG EMERGED. CARE

SHALL

BE TAKEN TO KEEP THE LOG BELOW THE

OHWM.

ONRCS

Natural Resources Conservation Service

United States Department of Agriculture

CLIENT:

LOG DEFLECTOR

Designed

Drawn

Date

Checked

Drawing Nome
Wi-934

Date
7/10

COLINTY:

Approved










Providing Habitat for the Wild
and Rare in the Rit

CRICKET FROG
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Turtle Hibernacula

2"d Edition coming this spring
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Under-bank Turtle Hibernaculum— Top View

Large Riprap
Bank Stabilizer

Lunker Structures

Turlle hibernaculum should be 2.5-3.5 feet deep and sct into the bank 4-6 feel, The

: hotior of the hibemaculum should be 1.5 to 2 feot below the existing stream bed to
BHCkStﬂp rock help accumulate deep [ne sediments,







TOP VIEW
4’_5.

Cloaed B

Open Frant

36"-48"

with 200 ring shank nais.

Structures are bullt using oak planks 2° thick by 8°—127 wide. Structures ore nalled together

g*-12"
e i ————
Square Posts &8'-B"Wldth
Length 36™-48"
3" Ock Planks FRONT WIEW
_} Top Stringar
] ——— e
w Square Pogts 6°-B
: t Length 36™—48
=
1 L — —1 Bottom Stringer
- Dpen Frant o

ONRCS

bl Revources Corservation Service
Untwd Fratas Departmant of fgricuiturs

Unoder=Bank Turts Hieernaoulum
(Detal=2
Poge 1 of 3
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= 4-6'- ~ TOP STRINGER
=i == =
| ] 1 i 1 i
| | 1 J ) :
| | | |
l | 1 i L 1
OPEN — ] 38-4s”
FRONT | | | l ! | || cLosep Back
| | i } f i
I | | |
! | | i i i
— o ==
| i p———
=
= f g =] P |
BOTTOM STRINGER —=—{8—12" |=— 3 0AK BLOCK
SUPPORTS
PER SIDE
SIDE VIEW
il <
/ WATER LEVEL .‘:U._qi'?ﬁi_‘ A =
FACE ROCK .}
STABLE <~_’>y
< STREAMBANK <
B B =
< ORIGINAL 4
= A . STREAM BED | | | [ i |
1
av = = =
P .
< & < . I I \ | l i I g
’ “ 4 > = — =
< EXCAVATED HOLE 24— i — — =}
2—3' DEEP TYPICAL il \ TURTLE HIBERNACULUM
4 SEE NOTES
A A4 < <
4 a & "z b g
NOTES:

CONSTRUCTED SIDE VIEW

1. THE STRUCTURE MUST BE FULLY SUBMERGED TO PREVENT
THE LUMBER FROM ROTTING. DEPTH OF EXCAVATED HOLE
MAY BE INCREASED TO ENSURE FULL SUBMERSION.

2. THE BOTTOM OF THE HIBERNACULUM SHOULD BE A
MINIMUM OF 2 FEET BELOW THE EXISTING STREAM BED TO
HELP ACCUMULATE A DEPTH OF AT LEAST 2 FEET OF FINE
SEDIMENTS WITHIN THE STRUCTURE.

3. A ROCK DEFLECTOR WILL BE INSTALLED TO FURTHER
ENCOURAGE SEDIMENT ACCUMULATION. SEE PAGE 3 FOR
DETAILS.

4. TURTLE HIBERNACULUM SHOULD SET INTO THE BANK 4-86
FEET.

WI—-940

5 = #

Bfnﬁdfng ’5. r.urtf;?.







v v W v v v
+ STABLE STREAMBANK +

W N

z
o
=
i
@x
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=
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o
@
3
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PLAN VIEW

QUANTITIES
2" OAK PLANK—8" WIDTH, 4—6" LENGTH (15—18/UNIT) EACH
6—8" SQUARE POSTS, 36—48" LENGTH (6,/UNIT) EACH
2" OAK PLANK—-8" WIDTH, 36—48" LENGTH (6,/UNIT) EACH
2" OAK PLANK—8" WIDTH, 36—48" LENGTH (5—6/UNIT) EACH
20D RING SHANK NAILS AS NEEDED

*ESTIMATED TO THE NEAT LINES AND GRADE

v i w w
TURTLE HIBERNACULUM
w W W W

W N v '3 v N W
W N L3 4 W s N
LROCK DEFLECTOR w  « +

SEE DRAWING WI-933 Ly

FOR DETAILS
v v ¥ W N v v

NOTE: THE HIBERNACULUM SHOULD BE
PLACED DIRECTLY BEHIND A STRUCTURE
WHICH DEFLECTS THE FLOW OF THE STREAM
AND CREATES A BACK EDDY, CAUSING
SEDIMENT ACCUMULATION. THIS BACK EDDY
WILL BE ACCENTUATED BY THE EXCAVATED
HOLE IN FRONT OF THE HIBERNACULUM.
THE FILLING OF FINE SEDIMENT MAKES IT
SUITABLE HABITAT FOR TURTLES TO BURROW
INTO.

Wi-940










Escape/Basking
Log Design
Drawing

LA S L N I S ¢
o o Streambank Vegetation

* ¥ ¥ o>

CRO3S SECTION

_*_K ' s Escape Log

ESCAPE LOG (DETAILS)

ONRG |, ="

United Ftatas Department of foricuturs | COLNTT

© Bob Hay










*Dig down two feet
below saturated soil
level.

*Dig one and a half
times wider than
bucket.

eFox, Garter & Milk
Snakes

L_.._-_: --_‘ rI". 3 'E’}F'-' : e
Common Gartersnake

{ay

Bob



Pit Rock at
rock (limes

J'Ved T’ w2 bl A WA & T §WAYVINAE 2 L

e rock Lip to Prevent Soil from
Snake Over-Wintering Habitat Min. 1 Overtopging Enterance
in.
Seeding SOl Ol '.,;.-.-_J:.'.'F."'-';'i"";-l*'}fh Point of Entrance
b ad e A
AU R e S D e 2

IR

n
=
=
Existing Ground
wn
i 6"-10" DIA. Rock—Uniform Size
{
‘-Rock Needs to be 1'-2' Class | Non—Woven
into normal summer water table Geotextile
PLAN VIEW
Herizontal length can vary, but must
D e et
i
'L'.F ..;: Hibernaculum Area Chimney
| 2 Area
] [
@

1. Hibernaculum should be placed out of the primary floodplain with a southern or western
exposure.

2. A minimum of five feet of earth fill shall cover the rock—this acts as a buffer to maintain

a hibernaculum temperature of at least 51 degrees Fahrenheit,
3. A soil berm may be required to isolate the hibernaculum from the river bank, to be flagged.
by technician in” the field.
SNAKE HIBERNACULUM (DETAILS duve, [arosing Fo.
0 Page 1 of 1 Designed oy, p—
\=/4 S waner | 0172007
Natural Resources Conservation Service SLIENT Cheched b [Sheed
United States Departnent of Agriculture COUNTY:

Ll — of
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3y cap

Entrance

Pre-existing grac
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~8:1 or flatter side slopes
with a rough bottom

Note:
Perimeter will be
curvilinear in shape.

WETLAND SCRAPE PLAN VIEW

— Existing Ground

g Water Level

luctuates) I

Depth =
0.5" min. to 4’ max.

Vary side slopes 8:1 _/ %

or flatter on all sides \

Rough
bottom &
varying depth

TYPICAL WETLAND SCRAPE CROSS SECTION

See Sheet
location of the scrapes

Notes:

1.

mokn N

Scrapes/borrow areas will be constructed ot locations and as flagged by the
technician.

Scrapes are to be irregular in shape when completed. Wheel ruts are
allowed and desired.

Wisconsin Construction Specification 2, Excavation, shall be followed.

Strip minimum 6" of topsoil and stockpile it for spreading, if needed, after
the excavation is completed.

Before topsoil is spread, the depth and slopes must be checked by the
technician. Seeding shall be done as per Job Sheet 134 for Introduced
Species or Job Sheet 135 for Native Species or WI Drawings WI=710 or
WI=711.

Spoil shall be disposed of at locations approved by the technician.

for the

=/

Natural Resources Conservation Service

|\| RCS Wetland Scrape/Borrow Areas |pesgnes
Drawn —

CLIENT: Checked

Drawing Name
WI-950 A

Date
1/09

United States Department of Agriculture COUNTY: Approved
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EXAMPLE PLAN WIEW IN PLACE

b b e o o o W e e e
' Approximate
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hd hd G'—@‘)_ Note:
W 25" wide minimum » Perimeler will be
N v v v vegetoted buffer area “curvilinear in shape

TYPICAL CROSS SECTION A-&7
Matural Ground

Stream Base Flow Water Level(Fluctuates)

Avg. Depth
From Current
Water Level
Allowoble 1°-3'

) Side Slopes B:1 or Flatter
Side Slopes &:1 or Flatter On Al Sides
On All Sides )
Excavalien Rough & Varying

Bottom

Bate |Oroweg hoo

Backwater Wetland (Net to Scole?
Page 1 of 2 festgredt Dote:
U Do | 01/2009
ELIENTI Shewet

MNaturel Resources Conservoton Service b
Unlted Stotes Depoartment of Agriculture COUNT Y sgpraved af
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CURRENT DIRECTION

BACKWATER T
REFUGE AREA ST

N W W v
STREAMBANK VEGETATION
W W % W

' N N N

PLAN VIEW

SEEDING

COVER
WITH SOIL

£l A

STREAM BED

SECTION A—A

NOTE: CARE SHALL BE TAKEN DURING PLACEMENT TO
AVOID STREAM BANK EROSION ON OPPOSITE BANK.

ROCK GRADATION
PERCENT PASSING
SIZE IN INCHES
BY WEIGHT
T QUANTITIES
60-85 ROCK RIPRAP FOR HOOK (W.C.S.* 9) ‘ CU. YD.
25-50
5-20 *W.C.S. = WIS. CONSTRUCTION SPECIFICATION
0-5 *ESTIMATED TO THE NEAT LINES AND GRADE

ONRCS

CLIENT:

Natural Resources Conservation Service
United States Department of Agriculture

COUNTY:

Date Drawing Name
BACKWATER HOOK Designed WI-931A
Drawn Date
Checked 12/2010
Approved
i Sheet of




Gordon Creek, lowa Co. WI







. | 1
) = A
rigie i - iy i
-1-_..:_1_.! | ' - = )
i A H gt L el ; &
L - o o il
3 L =y . ™ H oy

¥ - ; 5 o5 iy r l_'i'_#fj”.él-_l E] F..r- . “ .._\'.]._- _l}.. H.: N k i
' ll.;:_v}_';;_‘ E ’-_ § e r J 2 1 3 h ) T_. ‘:h__l_%:_" AR !- i : . e i bf 3 e
[t Ly 18 : C ¥ . .

b .. Bank Swallow/Kingfisher Vertical Nesting Mound
o e (view from stream)
S

Bank Swallow Nest Holes

R xh‘&'%;'.-\ LR
\"“"L&M
TR







& Opportunities that (ompliment
_ _ eam Restorations
e

Nongame Wildlife Life History Consideration

Amphibians (Class Amphibia)

Instream Habitat Features that benefit Nongame Wildlife

Riparian and Upland Area Habitat Feature that
Benefit Nongame Wildlife

Guide Prepared By:

Jeff Hastings, Irout Unlimited
Driftless Area Restoration Effort
phone: 608/606-4158

email: jhastings@tu.org

© 2009 - Trout Unlimited — 060109

Cover photos by
Jeff Hastings, Bob Hay and Tom Dornack




Stream Type Riparian Habitat
Small, stable rock/cobble, cold headwater stream Primarily closed canopy

Medium sized cool to cold water stream* Primarily open canopy

Medium sized cool to warm water stream/river

Turtle Hibernaculum

Larger warm water rivers

4 No or very low value

@ » Low to moderate value

- > Moderate to good value
> Good to excellent value

© Bob Hay



Monitoring Section

The Wild & Rare Committee has
compiled a suite of monitoring Recommended APPI‘ oaches
protocols to assess nongame wildlife

on larger projects that incorporate
several to many of the habitat features
listed in this guide. The purpose of
monitoring is to determine if the added

Pre-monitoring

Conduct pre-restoration inventories
to acquire a reasonable baseline for
nongame species using the protocols

Timdmd linlmvir TATL mmemrrmmn 2 mmm il T a

Mouse in drift fence funnel trap

Monitoring Methods

and Protocols
Clearly identify the monitoring
area (length and width of riparian

€ I ¥anfor




Habitat Designs

——VORTEX WER
SEE STD ONG WI-033
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Driftless Area Landscape
Conservation Initiative Proposal

A proposal to restore, improve, and protect the nationally significant fish and

wildlife habitat of the Driftless Area, including working lands, woodlands, prairies,

and cold water streams.

Photo by Jim Richardson @ Richardson Photography

USDA Natural Resources Conservation Service
Hlinois, Iowa, Minnesota, and Wisconsin.

April 27, 2012

USDA is an equal opportunity provider and employer.

6.5 million 5 years
1.5 million for stream restoration

2013 - $2.25 million

Restore watershed health to
reduce delivery of sediment and
nutrients and improve water
quality to benefit Driftless Area
rivers and streams



Local Field Offices (NRCS & SWCD)













Workdays..lumber, equipment,
lunch, fishing!
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Lessard-Sams Outdoor Heritage
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Minnesota Trout Unlimited Projects completed
using Fy 2010 Ogﬂgdoor Heritage Fund dollars
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Why improve fish habitat?

Produce more fish! Increase the carrying
capacity & wild fish will maximize productivity

Avoid expense and uncertainties of reliance
upon hatcheries (disease, budget cuts, etc.)

Increase angler access and participation
Reduce erosion and sedimentation,
and improve water quality
Ensure legacy of productive fisheries
for future generations



Where to do habitat
Improvement projects?
Only where lack of habitat is a limiting
factor

Only where fishery Is capable of sustained
natural reproduction

Public access = so public reaps the
benefits

Good long term sustainability
High priority of DNR



Goals of fish habitat projects In
streams and rivers

Narrow and deepen stream channel
Create In stream cover habitat

Stabilize banks & reduce sedimentation
Lower water temperatures

Increase adult abundance & reproduction
Increase angler participation

Generate landowner and citizen interest
In watershed improvements




Methods - tailored to address
conditions In this agricultural area

Remove Invasive, shallow rooted trees to
curb erosion and increase energy inputs

Remove streamside sediments, slope
back banks & reconnect stream to its
floodplain

Create overhead cover — bank and depth
Stabilize banks to curb erosion
Re-establish deep rooted grasses



Project outcomes

300% Increase In trout over 11 inches
Better practical access for anglers
Increased angling participation

Dramatically reduced sedimentation (e.g.,
1,700 tons of soil annually eroded from
the Pickwick project essentially halted)

Increased landowner awareness



Straight River (near Park
Rapids)
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Degraded habitat found In
Straight River project reach

Sandy soils and very low gradient

Extremely over-wide, shallow channel — as
wide as Red River, but one thirtieth the
flow!

Lack of cover habitat
Water warming into lethal range



Project goals and methods

Narrow and deepen stream channel
Increase water velocity to move sediments

Placed clusters of whole pine trees In
channel to narrow it, capture silt and
vegetation & restore meander pattern

Gradually flush excess sediments from
narrowed channel, deepening it
Scour depth at tips of “sweepers”
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Sucker River (North Shore)
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Degraded habitat found In
Sucker River project reach

e Historic logging removed large “seasonally
stable” logs from channel, which had
created depth and cover habitat for trout

e 50-100 years before forest can produce
large trees which will be “recruited” to
channel

e Lack of deep pools for wintering and
surviving low summer flows



Project goals and methods

Restore large logs to channel to increase
amount of pool habitat and overhead
cover

Rock weirs used to scour deep holes and
direct flow to overhead cover logs

Designed to scour pools in high water

Increase adult trout abundance &
natural reproduction

Increase angler participation



Sucker Project Design
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Rock welr design







Re-cap: Goals of all projects

Narrow and deepen stream channel
Create In stream cover habitat
Stabilize banks & reduce sedimentation

Increase abundance & natural
reproduction

Increase angler participation

Create engaged citizen-advocates for
watershed improvement & protection

Leave a legacy of robust fisheries
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