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The litthe town that has it all!

MS4 DEPARTMENT

Phase II Stream Restoration 2023
Unnamed Tributary to the Susquehanna River

This 1915 linear foot Stream Restoration Project is designed to reduce erosion, restore the natural function
of the stream, slow down the flow of stormwater, increase the oxygen saturation of the water, improve
water quality and the ecosystem, and reduce pollutants (including nitrogen, phosphorous, and sediment)
flowing downstream untreated to the Susquehanna River.

The restoration was paid for by ARPA grant funding and municipal stormwater fees.

This project reinstated the appropriate curve of streambed, while working around a multitude of
stormwater pipes, sanitary sewer infrastructure, & manholes. Corroded and damaged pipes identified in
Annual Outfall Inspections were removed.

Contractors excavated and removed significant sediment load out of the stream and restored the stream
bed from 1 ft wide and packed with sediment to over 4 ft wide with clear margins.

Thank you to Rettew and Flyway Excavating for a job very well done - I am very pleased with the design by
Rettew and quality of workmanship from Flyway and their detailed efforts to retain natural environmental
features that are beneficial to the ecosystem.

This project is the final requirement for our DEP Pollutant Reduction Plan (PRP) 2018 - 2023, with the
obligation to reduce nitrogen by 3%, phosphorous by 5%, and sediment by 10%.

Lemoyne’s PRP requires a reduction of 79,129.58 lbs. of sediment per year.

After the construction of 3 BMP projects (Phase I Stream Restoration, 9 St infiltration trench, Phase II
Stream Restoration), the Borough has exceeded its sediment reduction requirements by 27,221.8 1bs. per
year.
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Root balls recovered from onsite are anchored along the stream banks with tree roots facing into the water
current to slow down the flow of water and create a natural habitat for aquatic insects & fish.

Rock walls or imbricated riprap are buried 18” under the stream bed to stabilize the soil, prevent washout
during heavy storms, and better support existing mature trees, new plantings, stream bed and banks, and
the surrounding ground.

Deflectors are large rocks at 45-degree angle; they have been strategically placed throughout the stream to
allow water to flow into a vortex pattern and naturally oxygenate.

Large and small stones (along with the created waterfalls) oxygenate the water and filter out pollutants
naturally as water flows over.

Mudsills (wooden structures installed 5 ft back under embankments) were created from lumber milled
from fallen trees; they provide shade and habitat for fish & aquatic life. Flyway fabricated these onsite
specifically for our project.

Cross vanes in rocks redirect water away from the banks and direct it towards the center of the stream.
They stabilize the banks, allow for a gradual change in channel elevation, concentrate stream flow to the
center of the channel (reducing future erosion), dissipate stream energy, and provide additional water
quality benefits. Cross vanes also provide habitat for aquatic life in the scour pools that form downstream
from the vanes.
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Plunge pools dissipate energy from the high velocity of the runoff and serve as habitats for a variety of
aquatic species, particularly during droughts and low flow periods.

Logs and wooden debris from the site are anchored into the banks to support the walls of the stream and
provide habitat for aquatic creatures and prevent erosion.

Mature trees remained onsite where possible. 160 additional trees and vegetation were planted to create a
riparian buffer. Tree varieties include: river birch, sycamore, pin oak, red maple, silver maple, silky
dogwood, red-osier dogwood, winterberry, etc.

The riparian buffer stabilizes the stream bank, reduces erosion, cools the temperature of the water, filters
overland pollutants and sediment, and provides habitat for wildlife and organic material as food for
macroinvertebrates and aquatic creatures. This buffer will improve the quality of the polluted water before
it reaches the Susquehanna River.

Severely eroded, steep stream banks were replaced with gradually sloping banks along step pools to
dissipate water flow during times of heavy outfall. Deep rooted vegetation specifically designed for our
area holds the soil in place.

Stormwater from many areas throughout the Borough outfall into this Unnamed Tributary, which then is
piped underground through Wormleysburg and outfalls directly into the Susquehanna River.

This project reached completion in October 2023. In addition to seeing improved clarity of our tributary,
we now see schools of small fish, tadpoles, water skippers, and several aquatic bugs!
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