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Nursing a Lake Back to Health
Town turns to innovative stormwater solutions to reverse degrading 

effects of excessive phosphorus and unwanted runoff

By Steven Gruber, Renewage LLC

See: Treatment on Page 21

Hillside Lake is a 26-acre, 
DEC-listed impaired lake 
surrounded by a residential 
community of about 500, 
located in East Fishkill, NY. 
Like many man-made lakes 
in New York, it suffers from a 
combination of stormwater 
runoff and the drainage of 
unwanted nutrients into the lake 
from non- or low-functioning 
aging septic systems. Heavy 
soils in the drainage area 
have also contributed to high 
sedimentation and pollutant 
loading, causing degradation of 
water quality over time.  

These problems have 
compromised groundwater 
significantly, created crisis-
level stormwater issues during 
maximum weather events and 
resulted in the loss of a vital 
recreational resource. They 
have also imposed economic 
deterioration on the community 
from increasing concern about 
the transformation of the site into a swamp.

Consequently, a lake that was once the life 
force of a community is now shallow and 
unusable, covered with algae and other 
unwanted plant blooms and has caused harm 
to the local ecosystem; plus, it’s contributed to 
a deterioration of property values and overall 
quality of life in the area. The pollutant of major 
concern is phosphorus, commonly found in 
agricultural fertilizers, manure and organic 
wastes in sewage and industrial runoff. While 
essential for plant life, problems abound when 

too much phosphorus ends up in a waterbody, 
as too much of it speeds up eutrophication (a 
reduction in dissolved oxygen in water bodies 
caused by an increase of mineral and organic 
nutrients) of rivers and lakes (Source: http://
water.usgs.gov/edu/phosphorus.html).

The residents of the Hillside Lake community 
in East Fishkill depend upon aquifer-based 
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resources for their drinking water. As in many 
communities that have been developed around 
recreational assets, the lake and its inflow 
of suspended solids and phosphorus have 
influence on this groundwater source. As goes 
the lake, so goes the water source. Preservation 
of water quality is the key issue to the area’s 
sustainability. Mitigation of the stormwater 
inflows to the lake will greatly support its 
viability as a residential community.

In 2011, the town of East Fishkill put out an 
RFP for innovative engineering solutions to 
manage the stormwater runoff. Thus began 
the process of restoring the lake to health. 
Renewage, an ecological waste and stormwater 
consultant based in Bridgehampton, New York 
was selected, and an innovative gravel filter 
wetland filter and water recirculation plan 
was developed to treat at least 50 percent of 
the stormwater runoff, and other plans were 
developed to improve water quality within the 
lake. The proposed treatment is a low-impact 
sustainable treatment technology.   

In December 2015, the town was awarded a 
WQIP (Water Quality Improvement Program) 
grant for $675,000 to design, permit and 
build the system. Renewage’s Lead Engineer 
David Whitney and Watershed Scientist Evan 
Fitzgerald designed a gravel filter wetland 
treatment system that will treat more than 
50 percent of the stormwater runoff before it 
enters the lake, capturing 85 to 95 percent of 
the suspended solids and up to 50 percent of 
the phosphorus loading into the lake, ultimately 
reversing the endemic deterioration of the 
lake’s water quality and improving the natural 
ecosystem.

The project builds upon a recent endorsement 
by NYSDEC of the proposed treatment as 
an innovative and acceptable approach and 
supports the metrics proposed to determine 
progress. A similar wetland filter system was 
grant funded and built to improve water quality 
in Wappinger Lake.  

The majority of stormwater runoff going 
into the lake comes from the slopes and 
higher elevations on one side of the lake. To 
ensure a greater volume of water in the lake 
is also treated, the plan calls for aeration and 
recirculation of water via low-energy airlifts 
from other zones within the lake. This will assist 
in the reduction of coliform and treatment 
of other nutrients, as the lake water will be 
constantly recirculated through the treatment 
filter.  

HOW IT WORKS 

The gravel wetland filter is comprised of 
four primary components, including a flow 
distribution system, layers of engineered stone 
and a flushing system to remove accumulated 
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sediment. The permanent water level is 
maintained just below the surface of the stone 
with an adjustable standpipe system. The 
gravel wetland filter’s unique flushing system 
provides an opportunity to rejuvenate the 
wetland cell by allowing accumulated sediment 
to be safely flushed from matrix boxes on an 
impervious liner that traps the sediment below 
the stone media. 

Air is pumped into the base of the wetland, 
using a small compressor. While the sediment 
is agitated within the wetland, it is pumped 
out, into a silt bag that captures the suspended 
sediment for safe disposal, and the filtered 
water drains back into the system, replacing 
what had been previously pumped out. This 
process is conducted twice annually. The 
system is routinely inspected for invasive 
species, signs of erosion or washout.   

The flushing system enhances treatment 
and extends the useful life of the system.  A 
constant water level is maintained below the 
planted surface of the wetland.  Stormwater 
is physically filtered as it passes through the 
stone and then biologically treated through 
plant uptake and soil microorganism activities. 
The biological treatment continues on the 
volume of water that remains in the wetland 
even after the storm has passed.

Stormwater will be stored within the treatment 
system. It will be contained and isolated from 
groundwater using an impervious rubber liner. 

The project goals are: 

• Sediment Reduction: 3,600 lbs / yr

• Phosphorus Reduction: 8.1 lbs / yr

• Nitrogen Reduction:18.8 lbs /yr

Town Supervisor John Hickman has made it a 
priority to restore Hillside Lake to its previous 
levels of health and vitality. Renewage and 
town engineers are developing a second phase 
of the plan, and additional funding is being 
sought to create a few healthy aquatic zones in 
the lake.  

These targeted “clean” areas would be 
“mucked” and the lake bottom recontoured for 
better flow.  Plants and debris would be cleared 
to create strategic clear zones or “pocket pools” 
within healthy aquatic zones. This work will be 
coordinated with the water recycle plans and 
stormwater filter system, providing further 
improvement to the lake water quality including 
some coliform and other nutrient treatment, 
resulting in a drastic visual improvement to the 
lake surface.  

The proposed wetland filter system will 
be owned and operated by East Fishkill’s 
wastewater management utility. Renewage will 
provide ongoing support and train operators. 
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The maintenance required is minimal and will 
include flushing of the wetland filter twice a 
year. A sampling plan will be developed and 
incorporated into the final plan. The town will 
monitor the system’s functionality after major 
storm events. A 20-year maintenance plan 
will be developed as a part of the final design 
process.

This project will be a demonstration project, 
and is expected to be utilized as a positive 
reference by New York State drinking water 
regulation agencies (NYSDOH), wastewater 
regulation agencies (NYSDEC) and Dutchess 
County water treatment, and other planning 
departments and authorities. Renewage and 
the town of East Fishkill will publish the results 
in trade, professional and academic journals 
and reviews, thus providing information to 
other municipal engineers and planners, 
county officials and regulators regarding this 

sustainable approach to quantifiably improving 
surface and aquifer water. 

The project will provide an effective phased 
template to be extended to the entire lake as 
further funding allows. In time, the town hopes 
to develop planning for improvement and 
replacement of obsolete septic systems with 
enhanced wastewater treatment systems. This 
project showcases a public/private partnership 
stemming from a grassroots concern brought 
to light by Hillside Lake residents to the town 
of East Fishkill. Their efforts have provided 
the opportunity to introduce these innovative 
solutions.  

This project will provide a real benefit to the 
community by saving a valuable recreational 
and ecological asset while improving property 
values. The improved water quality in Hillside 
Lake will benefit the entire watershed including 
hazard mitigation for areas below the lake. r

Hillside Lake in the summer of 2012. 


