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Ecological
“Stream Health”



http://www.sewrpc.org/
http://www.sewrpc.org/

Ecological
“Sream Health” is a reflection of
its watershed

Good water guality within the
Pewaukee River.




Strong relationship
between the Lake and
the Pewaukee River

Hydrologically well
connectedtoits
floodplain




Good/diversity of
instream habitats

Good diversity of
instream habitats




Rainbow darter

Johnny darter

Johnny Darters, guarding male

Brian J. Torreano, newsletter@btdarters.com

Rock bass

Smallmouth bass

Spottail shiner

Hoods Creek Subwatershed
(Reach Area 21)




Johnny Darters, mating pair

Brian J. Torreano, newsletter@btdarters.com

Johnny Darters, Fry

Brian J. Torreano, newsletter@btdarters.com




Challenge:
Aquatic
habitats are
not evenly
distributed
within the river
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River Continuum
concept:

From headwaters to
mouth, streams change in
a predictable fashion:

- Size

- Temperature

- Habitats
- Food Sources

Each section is dependant
upon up and down-stream
reaches to function properly







Stream Connectivity (Longitudinal connection)
with the land is key to the ecological health
of the Pewaukee River

Stream Connectivity (Lateral connection)
with the land is key to the ecological health
of the Pewaukee River

[[] EXISTING RIPARIAN BUFFER




Stream Connectivity (Lateral connection)
with the land is key to the ecological health
of the Pewaukee River

[ EXISTING RIPARIAN BUFFER

Application of buffer width assessment

See http://www.sewrpc.org/SEWRPC/Environment.htm

10


http://www.sewrpc.org/SEWRPC/Environment.htm

Prioritization Scheme-Protect & expand the integrity
of the existing landscape, where possible

Protected
VS
Vulnerable
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Protected
VS
Vulnerable

Northern Pike: highly dependent on stream and floodplain connectivity &
coolwater temperatures
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Stream Connectivity (Vertical connection)
Groundwater recharge/discharge
Is key to the ecological health of the Pewaukee River

Stream Connectivity (Vertical connection)
Groundwater recharge/discharge
Is key to the ecological health of the Pewaukee River

Low
MODERATE
HIGH
VERY HIGH
UNDEFINED
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(USGS, Ecological Health in the Nation’s Streams, 1993-2005)

Prioritization SCheme (USGS, Ecological Health in the Nation’s Streams, 1993-2005)

Highlights of Major Findings and Implications

+ The presence of healthy streams in watersheds with substantial human influence indicates that it 1s
possible to maintain and restore healthy stream ecosystems. Such streams can also offer insights into how
stream health can be maintained amid anticipated changes in land use or restored when stream health has
deteriorated as a result of human actions.
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Opportunities to improve water quality
and fisheries in urban areas

Opportunities to improve water quality
and fisheries in agricultural areas

Agricultural Ditch
Characteristics

Often small and poorly
developed in a ditch

Pools and Riffles
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Need to continue to be vigilant, communicate, and
ready to take advantage of opportunities to improve
water quality and wildlife on the Pewaukee River
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Menomonee River (Phase 1) Fish Passage
Restoration Project:




To Action!
Construction begins 2013

Total project cost is FS million
$4°3 million !

Construction cost is




Why are we doing thig

“To continue to i ify problems
and practical, co. fective water
resources mana nt actions to
achieve the agreed upon fishable and
swimmable water use gbjectives &
water quality standard.




M nee R Falk Dam

(abandoned 2003)




MENOMONEE RIVER AREA
OF CONCERN HABITAT

RESTORATION

These modifications to the
Menomonee River stream bed
and banks resulted in
creation of a barrier to fish
and wildlife movement, and a
hazard to navigation and
recreational uses of the river.



This concrete, lining created
extremely hi vlater velocity
conditions







Ichthyomechanics

. .. Burst Swimming
. - (t<10s)

Prolonged Swimming
(10 s < t < 30 min)

Water Velocity (ft/s)

Sustained Swimming S
(t > 30 min) -
0.3 . 16 33 164 328 656984
Swimming Distance (feet)

(Adapted from Katopodis, 1992)

Size does matter!!

*. .. Burst Swimming
. - (t<10s)

Prolonged Swimming
(10 s < t < 30 min)

Water Velocity (ft/s)

Sustained Swimming ™S
(t>30min) —

16 33 164 328 656984
Swimming Distance (feet)

(Adapted from Katopodis, 1992)



Peak swimming speeds of fishes

+ RAINBOWTROUT ®NORTHERNPIKE 4 GREEN SUNFISH
YELLOW PERCH ® COMMON SHINER  ® RAINBOW DARTER

4 L.M.BASS B FATHEAD MINNOW ¢ BLUEGILL

+ GOLDFISH ® KILLIFISH
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Burst speed (ft/s)

10
Length (in)

Relationship Between Water Velocity and Fish Swimming
Distance between Resting Areas
Adapted from Ontario Ministry of Natural Resources
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What do we know about barrier impacts to migration?

North avenue dam removal




North Avenue Dam Fish
Community

Post-Dam Abandonment
31-native species.(as.of 2007)

Dominated by top predators
smallmouth bass and walleye
(stocked)

Well-balanced community 5 sucker; 3
darter; 5 sunfish species

Lake sturgeon and greater redhorse

(threatened)

Simple lithophilic spawners common Total Smallmouth Bass Captured
Carp numbers greatly reduced along 1996 - 1999

with other tolerant species green —
sunfish, white sucker, fathead

— Smallmouth Bass/,\

minnow, black bullhead

Rainbow trout, chinook salmon, coho
salmon, lake trout

Dissolved oxygen normal
Fair to Good habitat

N

Total Smallmouth Captured

*1996 1997 1

Number of Native Species Vs.
Total Species Captured

M Total No. Species
H Total No. Native Species

1990 1996 1997 1998 1999




Index Biotic Integrity for Milwaukee River - Pre-Dam Removal (1996)
versus Post-Dam Removal (1997-99)

B Index Biotic Integrity

IBI VValue

1996 1997 1998 1999

Year




Fish Movement on I
Great Lake Tributaries

Source: http://thefisheriesblog.com



Fish Movement on I
Great Lake Tributaries

Source: http://thefisheriesblog.com

Nursery Habitat

» Clean, well oxygenated
gravels

* Habitat with moderate —
swift current

* Adequate interstitial
spaces




River Continuum
concept:

* From headwaters to
mouth, streams change in
a predictable fashion:
- Size
- Temperature

- Habitats
- Food Sources

Each section is dependant
upon up and down-stream
reaches to function properly

Design Objectives




Design Objectives

of Concern (AOC)
pairments (BUI) -
Populations and Loss of Habitat

* Immoveable stream bed incised within 1% probability
flood 13,500 cfs (FEMA FIS) *

+ Shear stress 19 Ibs/ft? to 30 tbs/ft? (d, 3 ft to 5 ft diameter,
angular)

» Two-stage channel summer Q7,2 (16 cfs) & spring (300 cfs)

* Riffle Grade Control <0.8 ft ; mean velocity 2 ft/s Northern
pike

» Base flow effective water depth pools/runs >3.5 ft

CHANNEL AT POOL - DETAIL /5
o



Protecting the
integrity of the
existing walls

Protecting the
Integrity of the
existing walls &
streambed

These are big boulders!
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RIFFLE ANCHOR PRACTICE STRUCTURAL SECTION

WS

D102

NOTE: TOR OF ROCK AT THE RIFFLE ANCHORS PRACTICES SHALL
BEPLACED WITHIN G 1O +6° OF PROPOSED FINISHLD GRADE.,













® Channel catfish

B Shorthead Redhorse
B Silver Redhorse

B Freshwater drum
" Golden redhorse
B Emerald shiner

1 Spotfin shiner

= Quillback

" Goldeye

M Carp

¥ Mooneye

® Smallmouth bass
m Black bullhead

1 White bass

M Greater Redhorse
[ Bigmouth Buffalo
B Walleye

I White sucker

M Bluntnose minnow

n %&%gwovals and




Emulating natural channel geomorphology and
materials has several advantages:










Project Challenges: Managing permitted discharge flows

ch storm outfall discharged twice daily
1,500 GPM, in the middle of our —
ahich was a discharge of the backwashffiltering




Concrete lining showed
significant areas of failure




Discharge, cubic feet per second

USG5 84867128 HENOHOMEE RIVER AT HAUHATOSA, HI
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Hay Jul Sep Hov Jan Har Hay Jul Sep Hov
2013 2013 2813 2013 2814 2014 2814 2814 26814 2814

< Hedian daily statistic {53 years} == Period of approved data
— Discharge # Flow at station affected by ice
— Estinated discharge === Period of provisional data

Graph courtesy of the U.S. Geological Suruvey










Doug Hammes









Rap 10-10/25/13

Rap 10-2014

12/03/13-RAP 10 & 11 at 70 CFS



















Highlight arch rock design
















Continued sediment input & gradation




Was it a success?

4/22/2005




October 20, 2014

“...I have been receiving reports from

fellows | trust that both steelhead and

salmon have been spotted all the way up in

Meonomonee Falls, WI (including one this

afternoon that triggered this e-mail)...."
Henry and Friends--

Henry Koltz, Trout Unlimited
“...saw salmon in Frontier Park in Butler as
well as just downstream from Pilgrim Rd in
the Falls. ...Wardens have forwarded some
along too. It's all cause for celebration no
doubt!!

Cheryl Nenn
Riverkeeper



Yes, thiS_project lidspheensa
success and- Is a great
example- of ‘how to “Build
p-ecological_resilience* in"“the
Menomonee: River-watershed
r-as-well. tas thes-Milwaukege
: Hafbor. Estuaty-* Area of
f-Concern-(AOC) throughl fish

passage enhancement
[ ]
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