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PROJECT DETAILS
This project supported the expansion of the Brent
Run Landfill in Montrose, Michigan. Without
expansion, the landfill would reach its capacity in
2016. The landfill is a major economic contributor
to the community and closure of the landfill would
result in further economic downturn to the area.
Expansion of the landfill occurred over the existing
horseshoe bend of Brent Run Creek to the north. the
creek was flipped over its axis and relocated to the
south resulting in:
• Relocation of 4,000 feet of stream channel
• Creation of 26 acres of wetlands
• 22,000 yards of erosion control blanket installed
• 1.6 million cubic yards of new valley excavation
• 15,600 wetland trees and shrubs planted
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CONSTRUCTION

Landfill acquired by Waste Connections
Recognize need for landfill expansion
Engage regulatory agencies in ecological impacts
Initial wetland delineation and assessment
Additional ecological assessments
Preliminary design discussions with regulatory
agencies
Permit for landfill expansion and stream 			
relocation issued
Final design and contractor selection
Begin excavation of creek valley and wetlands
Former creek channel filled and flow enters 		
relocated channel
Landfill meets capacity
Floodplain and wetland tree plantings
Wetland and creek monitoring complete

DESIGN
A full suite of existing ecological, hydrologic, hydraulic, and
geomorphic analyses were conducted in determining the dimension,
plan, and profile of the new channel and the acreage, design, and
plant list for restored created wetlands, including:

SITE HYDROLOGY AND WATER BUDGET

SAND SUB-BASE PLACEMENT FOR RIFFLE
STABILITY AND MUSSEL HABITAT

ECOLOGICAL MONITORING
Monitoring during construction included mussel relocation.
Wetland, creek channel, and ecological community monitoring
will continue at the site for 10 years following construction
completion, until 2026.

NATURAL CHANNEL DESIGN

SEDIMENT TRANSPORT ANALYSIS

EROSION CONTROL BLANKET INSTALLATION

AQUATIC MACRO-INVERTEBRATE
SAMPLING

FAT MUCKET MUSSELS
RELOCATED DURING
CONSTRUCTION

RAINBOW AND JOHNNY DARTERS
FOUND DURING CREEK
RELOCATION

In the summer of 2013, an earthen berm dam
on Three Mile Creek in the Millecoquins River
Watershed failed, sending approximately 6,000
to 8,000 cubic yards of material of former
impoundment and earthen berm material
downstream. GEI Staff conducted wetland and
creek channel impact assessments and collected
sediment depths within the creek channel and
along the entire stretch of the Millecoquins River
downstream of the Three Mile Creek confluence.
GEI convinced the Michigan DEQ on behalf of
the client that restoration work should be limited
to habitat improvements solely on Three Mile
Creek and no further restoration work would be
necessary on the Millecoquins River.

CONSTRUCTION
Habitat structures
were placed in a
similar manner to
those existing in the
creek prior to the
dam breach, with no
more than 1/3 of the
structure extending
into the bankfull
channel.

Over the course
of one month,
GEI staff moved
more than 205
cubic yards of
sediment by
hand, equivalent
to nearly 1,290
sleds worth of
sediment.
The approved habitat plan included sediment removal, plantings,
seeding, live stake installation, grade control, bank stabilization, and
creating fish habitat structures.

The existing grade
control structures will be
modified to not exceed
0.8 feet of drop over each
structure and minimize
water surface slope not to
exceed 4%.

The outstanding technical and restoration expertise of the GEI team
led the Michigan DEQ to approve the violation of the dam breach
two years early given the effective design and implementation of all
restoration efforts.

Both dam
embankments were
seeded and blanketed
for slope stability and
erosion control.

FLOW IN NEW CHANNEL 1 YEAR AFTER
CONSTRUCTION

LESSONS LEARNED
High sand and clay content in the
suspended load has led to fining of the
riffles, covering much of the riffle stone
placed during construction. The inner
berm feature helps to maintain sediment
transport through the riffles. This feature
was not designed into riffles, but is
beginning to form naturally.
Those riffles that have a
naturally forming inner
berm feature maintain the
largest particle size with less
fine sediment content.

Habitat structures placed along
the creek should be located in
low energy areas. Some
structures were repaired
following installation.

TIMELINE
2013 Three Mile Creek Dam fails
2014 Wetland impact assessment
		conducted
2015 Creek and Millecoquins River
		 assessments conducted
2016 Habitat restoration plan
		 drafted and approved by
		 Michigan DEQ
		 GEI restoration crew
		 excavates sediment from
		 existing wetlands, plants
		 uncovered wetlands, and
		 constructed aquatic habitat
		structures
2017 Michigan DEQ site
		inspections
		 Termination of violation
		 completed my Michigan
		 DEQ

DESIGN
The Lower Millecoquins River was
able to transport sand and other
material transported downstream
of Three Mile Creek. Therefore, all
restoration activities were focused
on Three Mile Creek. A reference
reach approach was used for restoring
channel dimensions and removing
sediment from impacted wetland
areas. Both dam embankments were
seeded and blanketed for slope
stability and erosion control.
Two seed mixes were used to restore
vegetation in the excavated wetlands.
One mix is to be used primarily in
the restored wetland areas adjacent
to the creek, and the other mix will
be used in the floodplain areas above
the wetlands.

ECOLOGICAL MONITORING
Monitoring conducted less
than 12 months following
the restoration work showed
well-vegetated floodplains
and wetlands along the creek.
The use of plant plugs,
shrub saplings, live-stakes,
native seed, and coconut
blankets to mulch and protect
the plantings greatly aided
revegetation.
Fish habitat and bank
stabilization structures
that were installed were
fully functional harboring
numerous native and
migratory trout species specifically brown trout and
steelhead.

LESSONS LEARNED

Knowing the landscape and field
conditions allowed the GEI
restoration crew to complete
the project effectively and safely.
Using sleds and winches was an
effective approach to work in a
steep environment and reduce
further impact on the creek and
adjacent floodplain.

Through the ecological
impact studies, it was
apparent that the Lower
Millecoquins River was able
to manage and transport
the sand and fine materials
from the dam that washed
downstream. It was
important to determine the
limits of restoration and
focus efforts on Three Mile
Creek itself.

Continually coordinating and
communicating with both the client
and the regulatory authorities allowed
for a practical approach and the ability
to reduce unnecessary costs.

