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1 Background
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Three (3) power companies
operate four (4) power
plants on five (5) reservoirs
between Silver Lake at the
headwaters of the Dead
River and Lake Superior




2003 Dead River Flood

e May 14, 5 pm - Dike at
Silver Lake breaks
e An estimated 8 billion

gallons of water
released into the river
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Human Toll

e 2300 people
evacuated

e 3 dams damaged, 2
dams failed

e 9 bridges damaged or
destroyed

e 1 power plant
damaged

e 2 parks and 3 public
access sites damaged

« Homes and camps
flooded

e 14 businesses
Impacted, including
Northern Michigan
University







Environmental
Toll

River channel
realignments

Soil and vegetation
loss

Sediment deposition
Debris

Sheen of
undetermined origin at
City of Marguette’s
Upper Harbor

























Dead River Recovery Project

e Remove debris

e Create stable river
alignment

e Prevent erosion and
sedimentation

e Recover wetlands
e Replant vegetation




Design Goals

e Recover natural
functions in corridor

River

e Design for valley type,
slope

Wetlands

e Situate adjacent to
stream on floodplain or
terrace as appropriate
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Narrow valley

Steeper slopes

Higher energy

Step-pool bed
morphology




Confined channel

Final Wetland Grade

Bankfull

------------------------------------------------------------ Thalweg

Wetland Stream
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C Stream type

Broader valley

Flatter slopes

Lower energy

Meander-pool bed
morphology




Unconfined channel

Final Wetland Grade

\x __________________________

Wetland Stream
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2 Post construction stream
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3 Post construction wetlands
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4 wetlands monitoring
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Monitoring methods

e Vegetation
— Trees and shrubs
— Herbaceous

e Hydrology
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Monitoring methods

e Vegetation
— Trees and shrubs
— Herbaceous

e Hydrology
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Monitoring setup

= 4 piezometers were
iInstalled in project R
wetlands, 1 piezometer § i b
was installed in a .
reference wetland

e Measure near surface
water table 4 times per
day
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Equipment setup

e Plezometers:

— 2”7 diameter PVC,
28” long with a
slotted point and
locked cap

— Installed by hand,
bentonite placed
around the casing

e The data loggers:

— Hobo® brand,
suspended in the
piezometer casing
by a stainless steel
cable attached to a
steel washer
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Performance standard

e The performance
standard for wetland
hydrology includes:

— Saturation in the root
zone (l.e. upper 12”
of the solil column) or

— Inundation for
minimum of 12.5% of
the growing season

e |n Marquette County
growing season is 146
days; wetland
hydrology must be
present a minimum of

18 days. @ Stantec




Monitoring results

e Launched on May 24
(three project sites and
reference wetland)
and June 27
(additional project site)

e Shut down August 14
to prevent winter
damage
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At or above 12” bgs
until shutdown

=3 Pres, psi
—Temp, °F
—att, W/

—Wiater Level, fest
A Coupler Detached
¥ Coupler &tached
# Host Connected
D Stopped

X End Of File

r ?
i 14145
060108

0B/ 108
05722/08 12:00:00 A GhT-04:00 08/24/00 12:00:00 Al GWIT-04.00

13.8 342
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Confined channel #1 results
IR YT T

At or above 12” bgs
until July 28 (38 days)

= fbs Pres, psi
—Temp, *F
—gat, v
—\Iiu'.nr Level, feet
A E;:upl-r Detached
¥ ;,:m.qalel Attached
* IF;Ilnst Cannected
o éllopped

Logged

# End Of File
Logged

/14700 08:43:38

06/0 106 08/01/06

E 342 2
05/2206 12:00:00 A GMT-04:00 08/24/00 12:00:00 Al GiT-04:00 @ Sta ntec




Confined channel #2 results

At or above 12” bgs
until shutdown

—£fhs Pres, psi
—:I:;mp. *r
—Batt, v
—Witer Level, feet
A Ilioupler Detached
¥ Iri‘aw:lm HAtached

Logged
4 Host Connected
o] :‘hhopp!d
X End Of File
8/14/00 08:40:45
13.0

I

138 342 14444
0108 07108 o8/ 108

05/22/00 12:00:00 mu;mm;ou 0824700 12:00:00 Al GWT-04:00 @ Sta ntec




Unconfined ChannFeI #1 results

At or above 12” bgs

until June 6, very close
until July 10

— s Pres, psi
=—Temp, *F

— it W

—Water Lewel, feet
A Coupler Detached
¥ Coupler Atached
# Host Connected
C Stopped

> End Of File

342 45 14128
080100 07mine 08106
052208 12:00:00 A CGlT-04.00 08/24/00 12:00:00 Alvl GiWT-04:00
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Unconfined channel #2 results

Wetland completed
June 27, at or above
12” bgs until June 30, at
13.7” bgs until July 8

14166

1410.4 =—#fbs Pres, psi
14.5254
—Temp, °F
1416.2 0.712
—Batt, V
{410 1.40
—\Nater Level, fest
1.415.040
1415.8 A Coupler Detached

4150 | ¥ l. Inuplei' Atached
1415.4 * II'II;);? Cannected
O Stopped

14162 o

# BEnd OF File
14156

TA500 04:41 44 A
|414.8
1414.0

138 58 1414.4
0627 06 070700 07N 706 072706 08/16/00
00/27/06 12:00:00 Myl GlvT-04.00 0872400 12:00:00 A GhT-04:00

e
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Confined channel

Final Wetland Grade

Bankfull

------------------------------------------------------------ Thalweg

Wetland Stream
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Unconfined channel

Final Wetland Grade

\x __________________________

Wetland Stream
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5 Conclusions
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Conclusions

Confined valleys

e Wetlands in confined valleys met standard
Immediately-receiving groundwater from
adjacent terrace scarps.

— Inlet control works not necessary.

— Smaller area available for wetlands; do not neglect
opportunities to include wetlands in narrow valleys.

Unconfined valleys

e Wetlands in unconfined valleys met standard
within monitoring timeframe-required a longer
period for groundwater levels to adjust between
stream/wetland.

— Inlet control works may be necessary.
— Larger areas available for wetlands.
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Questions?
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