Flood Attenuation Opportunities
In the Elmira Area (Chemung County, NY)
Guidance for Identifying Potential Projects
That Enhance the Ability of the Watershed to Absorb and Store Water

Attenuate: To reduce in strength,
force, value, or amount; weaken.
The Susquehanna-Chemung region of New York is “flood alley.” Flood damage is an ongoing
problem, as it has been throughout recorded history. A common question – particularly after a major
flood – is, “How can we prevent it from happening again?” The answers are not always satisfactory.
Flooding is a natural process that cannot be completely controlled. Structural flood control projects,
such as levees and flood-control dams, can be effective for keeping flood waters away from certain
areas. However, these structures can be prohibitively expensive. And every project has design
limitations. In other words, we cannot build projects that will protect everybody all of the time.
Non-structural approaches for reducing flood damage are based on an acceptance of flooding as a
natural process that cannot be completely controlled. Flooding is only a problem when floodwaters
interfere with human activities. “Flooding problems” are thus human creations that can be mitigated
by managing human activities in flood-prone areas and managing human activities that affect runoff
and drainage. This paper was prepared to promote projects that affect runoff and drainage in a
manner that reduces potential flood hazards.
The severity of flooding has increased as a result of human activities that increase the amount of
runoff that flows into streams and the speed with which it gets there (due to paving, grading,
deforestation, wetland loss, concentration of flow in ditches, and other land use changes). This
document focuses on ways to compensate for those impacts and thus attenuate flooding (but not
completely eliminate it). The proposed strategy involves construction of stormwater and green
infrastructure projects that manage runoff near where the rain falls. The idea is to implement as
many small and moderate-scale projects as possible across the landscape. The combined effect of
these projects will be to reduce peak flows downstream. This will not prevent future floods. This
region will continue to be vulnerable to the impacts of tropical storms, thunderstorms, rapid snow
melt, and other weather conditions. However, it is possible to reduce the severity of these events
through localized projects that enhance the ability of the watershed to absorb and store water.
The following information can be used to evaluate existing conditions and identify areas that may
include opportunities for cost-effective, de-centralized projects that attenuate runoff.
Technical
assistance may be required for additional site evaluation and project design. The intent of this
document is to provide guidance for starting the process by identifying potential project locations.
Priority areas for flood attenuation
Since the goal of flood attenuation projects is to reduce downstream flood peaks, these efforts can be
beneficial anywhere in the watershed. But we can’t do everything at once. So priority should be
given to areas upstream and uphill of existing flooding and drainage problems. The benefits of each
project are greatest close to the improvement and decline with distance downstream. When a
washed-out road has been repaired (again!), take some time to look beyond the right-of-way and
evaluate the landscape that contributed to the problem. Are there locations where runoff can be
slowed down, spread out, or soaked in?
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Priority should also be given to developed areas. Roads, buildings, and soil compaction generally
reduce the amount of water that infiltrates into the soil. Less water soaking into the ground means
that more water flows into streams. In addition, ditches and drainage systems often increase the
speed with which this water gets to the streams, resulting in more water arriving at the same time and
producing higher peak flows. The streams and rivers respond to this increased water by flooding
more frequently and eroding larger channels. Are there locations where the surplus runoff from
existing development can be managed?
⇒ Identify priority areas for flood attenuation
Information on the attached maps can help to focus on desirable areas for local flood attenuation
projects. To zoom in, download the digital report at www.stcplanning.org/index.asp?pageId=160.
o Map 1 shows impervious cover in the Elmira area. These are areas with roofs and pavement,
where water has little opportunity to soak into the ground. Simply put, the more pavement
there is, the more runoff there will be, and consequently more flooding. Areas with a lot of
impervious cover are generally areas with the greatest need to mitigate negative impacts on
drainage.
o Map 2 provides additional breakdown of the type of land cover.
o Map 3 shows the general land use classification for each parcel (for tax purposes). Although
many property owners may be interested in flood attenuation projects, the level of cooperation
may be greatest for publicly owned property, vacant land, and unused portions of large
parcels.
o Map 4 shows aerial photography on which you can see what is currently on the land. (This
can also help to orient your location on the other maps.)
o Map 5 shows the topography. Look uphill or upstream of areas with drainage problems. How
big is the drainage area that contributes to each problem site? This map can help to estimate
the size of the drainage area contributing to those problems. High flows from a large land area
generally require a larger-scale project or multiple small projects to address. The benefits of
each project will be greatest immediately downstream.
Once general areas have been identified for flood attenuation projects, a closer look at the site
characteristics (soils, slopes, etc.) can help to determine which strategies might be effective and
the scale of the project that will fit in the available space. The following information provides
suggestions of what to look for.
Flood attenuation strategies
Strategies for attenuating runoff generally involve (1) storing water, (2) allowing infiltration into the
soil, and/or (3) promoting evapotransporation (evaporation and transpiration by plants). These
strategies can be implemented at multiple scales, ranging from large regional projects to small microscale efforts. Those practices that reduce runoff by retaining or restoring natural landscape features
are referred to as green infrastructure practices. On a regional scale, green infrastructure is the
preservation and restoration of natural features, such as forests, floodplains, stream systems, and
wetlands. On the local scale, green infrastructure consists of site- and neighborhood-specific
practices that reduce runoff by managing water as close to where the rain falls as possible.
Traditional stormwater management practices generally collect runoff from a medium or large area
and manage it in ponds or other structures.
Green infrastructure and stormwater management practices are required for many new development
projects under the SPDES Stormwater Construction permit. Water quantity and water quality controls
(also called post-construction stormwater management) are required for most construction projects
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that disturb more than 5 acres and some projects that disturb between 1 and 5 acres. This paper
does not address the permit requirements for construction projects. Instead it presents information
that can be used to identify additional opportunities for reducing runoff from the existing landscape.
The objective is to implement numerous small, de-centralized projects throughout a watershed. Each
project can address a localized drainage problem and the cumulative impact of many projects can
reduce downstream flood peaks (but will not eliminate flooding). Most projects will also have water
quality benefits and some will help to recharge groundwater resources.
Stormwater ponds (including multipurpose ponds that detain stormwater)
The best way to achieve flood control objectives is generally with ponds and wetlands. A stormwater
pond is a medium- to large-scale basin in which runoff from each rain event is collected for storage
and treatment.
• “Wet storage” ponds have a permanent storage pool for water quality treatment and additional
capacity for storing water during high flow events. The pond may be designed to provide
recreational, aesthetic, and habitat benefits in addition to reduced stormwater discharges.
Installation of dry hydrants can provide access to water for fire protection.
• “Dry ponds” are designed to hold stormwater runoff for several hours, releasing it slowly after
the flood peak. An ephemeral wetland can be created in the bottom to provide habitat for
plants and animals.
Flood attenuation ponds require: (1) a relatively flat site, (2) impermeable soils, (3) a sufficiently sized
tributary area, and (4) available space. Although ponds can be built on hillsides, it’s best to target
areas where the slope is less than 8%. On steeper slopes, the dam built to contain the water will be
high relative to the amount of storage achieved (which adds to the project cost). In order to hold
water without the expense of a liner, sites with permeable soils (Hydrologic Soil Group A) should be
avoided. (In areas with Group A soils,
infiltration would be the preferred/less
Hydrologic Soil Group: Classification of soils based on the
costly approach unless it is precluded
amount of infiltration the soil will allow. Sandy soils typically
due to groundwater quality concerns.)
have space between the grains that can absorb water,
The pond must be located so that
resulting in very little surface runoff. Little or no infiltration
runoff can be directed to the site and
occurs on heavy clay soils, resulting in high amounts of
excess water can be safely conveyed
surface runoff. There are four hydrologic soil groups:
downstream. A pond can be located
• Group A – Well-drained soils with low runoff potential
within or downstream of a developed
and high infiltration rates; typically high in sand or
area (to manage runoff from the roofs
gravel content
and roads) or upstream, where it
• Group B – Soils with moderately low runoff potential
captures runoff before it enters a
and moderate infiltration rates
developed area. In areas that are
• Group C – Soils with moderately high runoff potential
already developed, the amount of
and restricted infiltration capability; often contains a
storage that can be achieved using
layer that impedes downward movement of water
stormwater ponds is generally limited
•
Group D – High runoff potential and very low
by the lack of available space infiltration rate; typically have a high clay content
Suitable sites with gentle slopes are
typically already developed.
⇒ Evaluate opportunities for stormwater or multipurpose ponds
o Map 6 shows areas where the slope is greater than 8% and thus too steep for cost-effective
pond construction. In other areas, this map shows the drainage classification of the soil. Look
for stormwater pond opportunities where there are flat areas of undeveloped land and the soils
are classified as Group B, C, or D.
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o Map 5 shows existing wetlands, which should be avoided. But do consider areas where water
currently ponds. Is it possible to increase the storage capacity? Is there a ponding area
upstream of a culvert that can be enhanced by restricting flow in a manner that doesn’t
threaten the road?
o The pond site should be at least ½ acre, preferably larger.
o Consider how drainage could be directed to the site. The contributing drainage area should be
10 acres or more. A location near a stream can be designed so that high flows are diverted
into the pond. How would drainage leaving the pond be routed? For large-scale opportunities,
look for topographic depressions with a sizeable drainage area.
o Gravel mines can provide flood attenuation opportunities. Existing mines are shown on Map 7.
o Additional questions to consider include: Who owns the land? Are they likely to welcome such
a project? Are there opportunities for recreational benefits? A dry hydrant?
o If this “armchair” assessment looks promising, visit the site. If it still looks good, contact the
county Soil and Water Conservation District (SWCD) or an engineer for assistance with
additional site assessment. And contact the property owner – If the owner isn’t interested,
then it isn’t a potential project.

Multi-purpose pond during a significant rainfall event (soon after mulching of the newly constructed basin).
Project benefits are: (1) detention of stormwater to reduce flow rates to an adjacent town road, (2)
recreational use of the permanent pool and island, (3) agricultural enhancement (new diversion swale directs
runoff into this basin allowing better utilization of an existing field, and (4) wildlife habitat (courtesy of
Chemung County Stormwater Coalition).

Large detention structure releases water slowly after
rain events to alleviate flooding problems in a
downstream neighborhood (courtesy of the Town of
Elmira).
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Flood attenuation wetlands
Wetlands are areas that contain shallow water during all or part of the year. They may be preferable
to stormwater ponds for aesthetic or habitat benefits. Even small wetlands provide large values to
plants and animals and are helpful for flood mitigation. Existing wetlands should not be used to
manage additional runoff, due to the impact of increased flows and possible pollutants on the existing
system. However, the creation of new wetlands can provide opportunities for project designs that
include water storage benefits for flood attenuation.
Wetlands must hold water, so the soils should generally be classified as Group C or D. Wetlands can
be constructed in many locations, including fields, forest openings, old logging roads, transmission
line right of ways, and school grounds. Select a flat location (preferably where the slope is 6% or
less). For flood attenuation benefits, the water should be supplied primarily by precipitation and
runoff (rather than by groundwater). Avoid damming a perennial stream, which results in a more
complex and costly project. An ephemeral stream (that flows only part of the year) can be directed to
flow into a created wetland. Regardless of the source of water or watershed size, there must be a
suitable path for water to leave the wetland without causing damage.
⇒ Evaluate opportunities for creating flood attenuation wetlands
o Referring to Maps 5 and 6, look for flat areas with soils classified as Group C or D that are not
existing wetlands. Potential sites for stormwater ponds (identified above) may also be suitable
for creation of flood attenuation wetlands.
o Wetlands are particularly well-suited for rural areas, where flooding of neighbors is less likely
to be a concern. Look for sites throughout the watershed above developed areas or upstream
of flooding problems.
o Restoring a drained wetland in its original location has a high probability of success. When
you visit the site, look for ponding areas, ditches, springs, or other clues for former wetland
sites. The property owner may know whether wetlands have previously existed in this area.
o As with ponds, contact the SWCD for site assessment and design assistance.

Figure 3. The dam for this constructed wetland
holds back water to attenuate downstream
flooding, while also providing recreational and
habitat benefits (courtesy of Cheung County Soil
and Water Conservation District).

Figure 4. This constructed vernal pool is a seasonal
wetland that is used by frogs and salamanders in the
spring and dries up in the summer, becoming an
inconspicuous low spot in the forest that fills with water
when it rains (courtesy of Upper Susquehanna Coalition).
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o Beaver can be tremendous allies in constructing wetlands. Unfortunately, they often build
dams in the “wrong places,” flooding yards, basements, agricultural fields, roads, etc.
However, there are rural areas where beaver populations can be protected or encouraged
without impacting areas that are used for other purposes.

The wetlands and ponds created by beaver provide
habitat benefits and control the flow to downstream
areas (from www.copyright-free-images.com).

This deep water fence is one of the techniques for
resolving beaver/human conflicts suggested by the
New York State Department of Environmental
Conservation (www.dec.ny.gov/animals/6992.html).

Infiltration Opportunities
On sites where soils drain well and the water table is low enough, a stormwater infiltration system
may be the most economical means for managing runoff. Stormwater infiltration practices capture
and temporarily store runoff before allowing it to infiltrate into the soil. Infiltration projects range from
engineered subsurface systems to less costly practices, such as landscaped depressions and
vegetated swales. Infiltration practices can be designed to store water in the void spaces of a gravelfilled trench (infiltration trench), in a shallow depression (infiltration basin), or in a dry well before it is
infiltrated into the ground. In low traffic areas, pavement can be replaced with porous pavers that
allow water to drain through into the underlying soil. In addition to reducing runoff, infiltration
practices can also provide water quality treatment and enhance groundwater recharge.
Suitable sites for stormwater infiltration require: (1) permeable soils, (2) non-polluted runoff, (3) a
relatively flat site, (4) a drainage area less than 10 acres, and (5) available space. Although
infiltration practices can be used on soils with moderate permeability (for water quality treatment),
flood control objectives can only be achieved on highly permeable soils (with a percolation rate of 5.0
inches/hour or higher). In Chemung County, this high permeability is most likely to occur on Howard,
Chenango, and Unadilla soils.
Because these soils often overly groundwater aquifers, care is
needed to avoid infiltrating polluted water directly into groundwater resources. In some areas, this
may mean infiltration of roof runoff, but not that from parking lots. Although some infiltration practices
can be used on moderate slopes, infiltration of significant volumes of runoff is most easily (and costeffectively) achieved in relatively flat areas with slopes less than 8%. Available space is also a
consideration, with more space enabling greater capacity and/or reduced project costs.
These
practices should be setback from water supply wells, septic systems, and basements to avoid
causing water or contamination problems.
⇒ Evaluate opportunities for stormwater infiltration
o Referring to Map 7, look for flat areas with highly permeable soils.
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o Rule out areas where water quality might be a concern (such as high traffic areas and gas
stations). Also rule out areas where infiltration practices cannot be set back at least 100 feet
from any water supply well and 25 feet from septic systems and basements.
o Look for sites where permeable soils occur uphill of developed areas, such as at the base of a
forested hillside, where runoff is unlikely to be contaminated.
o Look for permeable soils along rural roads, which may provide opportunities for infiltration of
road ditch runoff that would otherwise be directed into a stream.
o Are there sidewalks, parking areas, and other low-traffic pavement that requires repairs?
Evaluate the various types of pervious pavements for use when the resurfacing project is
done.
o As with other potential projects, talk to the property owner and get technical assistance from
the county SWCD or an engineer.

Failing drywells (that posed traffic hazards and created standing water) were replaced with an infiltration
system that filters out highway pollutants and recharges groundwater. The photos show the excavated ditch
with #2 stone in the bottom and placement of the perforated-pipe infiltration unit (courtesy of Steuben County
Soil and Water Conservation District).
Micro-Scale Opportunities
Micro-scale green infrastructure practices can be implemented almost anywhere. These are small
practices that can be used to manage drainage from small areas, such as a roof or driveway.
Although the principles are similar to large projects, these practices handle a small amount of water
near where the rain fell. Because they are small, individual micro-scale projects are less costly and
often require less technical design assistance. These practices include:
• Disconnection of roof runoff can be done in areas where drainage from a roof is currently
directed into a road or storm drain system (which conveys it quickly into a stream or river).
The downspout is “disconnected” from the stormwater system and discharged onto the lawn or
other vegetated area. This allows some water to soak into the ground and reduces the speed
with which the runoff gets to the stream. A splash pad is often used to distribute runoff and
prevent erosion.
• Rain gardens are shallow depressions designed to treat small amounts of runoff. Runoff is
typically directed into a rain garden from a roof drain and allowed to pond for a day or two
while it seeps into the soil. As the name implies, they are generally planted as gardens with
flowers, shrubs, and ornamental grasses. Rain gardens require relatively flat sites (where the
localized slope is less than 5%) and work best if the soils don’t have a high clay content.
• Spot infiltration basins can be used on Group A and B soils to collect and infiltrate runoff.
Drainage is directed into a small depression were it ponds until it soaks into the soil.
• Stormwater planters and tree pits are small stormwater treatment devices that are incorporated
as landscaping elements. Planters typically use roof runoff from a gutter system. Street trees
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•

•

can be planted in depressions or “tree pits” where they are watered by runoff from a road,
sidewalk, or parking area.
Rain barrels and cisterns collect and store runoff, generally from a roof, to be used later for
gardening, car washing, or other nonpotable uses. These practices only provide stormwater
management benefits if the water is used, so that the storage space is available when it rains.
They are generally disconnected during the winter months.
Vegetated swales are vegetated channels that convey stormwater at a low velocity. The water
moves slower than in underground pipes or hardened channels and, depending on the soil
characteristics, some will infiltrate into the ground. They require a small drainage area (less
than 5 acres) and a gentle slope (1.5 – 2.5 % recommended). They require more space than a
curb and gutter system, but can be incorporated into landscaped lawn areas.

Remember that the severity of flooding problems has been increased by the cumulative impact of
numerous development projects throughout the watershed. It is thus possible to reduce the severity
of floods by implementing numerous small-scale water management projects throughout the
landscape. If we start looking for opportunities to implement small, low cost projects the flood
attenuation benefits will eventually add up.
⇒ Evaluate opportunities for micro-scale green infrastructure practices
o Look at individual sites – preferably on a rainy day – and pay attention to where the water
drains when it flows off of roofs, driveways, sidewalks, roads, and other hard surfaces. If
water from the site forms puddles or soaks into the ground – great! If the site drains into a
ditch, stormwater system, or road, then look for opportunities to intercept some of that flow.

This downspout was disconnected from the storm
sewer system and the roof runoff directed into a
rain garden (courtesy of Schuyler County Soil and
Water Conservation District).

Water ponding in a rain garden (courtesy of Chemung
County Stormwater Coalition).

Soil Restoration, Tree Planting, and Landscaping
Aeration of soils and incorporation of compost is helpful anywhere that the soil has been degraded or
compacted, except that it’s not good to till within the dripline of trees. Restoring the soil reduces the
generation of runoff and also promotes successful revegetation by restoring the soil conditions
needed for healthy root system development (organic matter, permeability, drainage, and water
holding capacity). Trees and other vegetation intercept rainfall, slow down runoff, and use water,
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which further reduces runoff from the site. Additional benefits include aesthetics, air purification, and
energy savings. Soil restoration can be done in conjunction with tree planting or other landscaping
efforts. It may seem like a small thing, but good soil structure, good tree cover, and healthy
vegetation really are effective flood attenuation strategies that can – and should – be promoted
throughout the watershed.
⇒ Evaluate opportunities for soil restoration, landscaping, and tree planting
o Review the aerial photography on Map 4 and conduct a windshield tour of developed areas to
identify sites where restoration of soil and vegetation can reduce runoff, while also improving
aesthetics. Are there unused sidewalks or other areas where pavement can be removed?
Look for areas with grass, brush, or invasive bushes that are near parking areas, in road
rights-of-way, and on empty lots.
o Contact the Chemung County Stormwater Educator for assistance with selecting appropriate
plants.
Streams and Stream Corridors
During flood events, natural features of river/stream channels and floodplains serve to attenuate
flooding. When high flows spread out across a floodplain, the water slows down. Trees and other
vegetation also slow down the water. This spreads out the time over which it arrives downstream and
thus reduces peak flows. The meanders, riffles, and pools in the stream channel, as well as
floodplain vegetation, dissipate the stream’s energy, which reduces the severity of downstream
erosion. Alterations that reduce these natural and beneficial functions (and thus contribute to
increased flood damage) include: channel straightening, removal of riffle-pool systems, filling of the
floodplain, and removal of streamside forests. Restoration of these natural features can restore the
beneficial functions of stream systems and help to reduce both the peak flows and the erosive power
of a stream or river.
⇒ Identify areas where stream channels can be remediated and forested buffers can be
established along streams and rivers
o Land cover information on Map 2 and aerial photography on Map 4 can be used to identify
areas where streams lack forested riparian buffers. Whenever feasible, buffer areas along
streams should be reforested with native vegetation.
o Look for opportunities to restore the ability of floodplain areas to store water. This may involve
removing berms or otherwise reconnecting the stream to its floodplain. (Gravel berms along a
stream are not engineered flood control levees and do not provide flood protection; they can
actually make flooding worse.)
o Soil restoration and establishment of floodplain vegetation should be included in the restoration
plan for flood buyout properties.
o Stream restoration projects can also attenuate flooding by enhancing the ability of the channel
to temporarily store the flow and dissipate energy.
o Work with Soil and Water Conservation Districts to prioritize, design, and implement stream
remediation projects.
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This stream channel was reconstructed with
meanders to establish a pattern that is in dynamic
equilibrium (courtesy of Greene County Soil and
Water Conservation District).

Planting trees along a stream helps to restore the
ability of the floodplain to slow down and store water
(courtesy of USDA Natural Resources Conservation
Service).

Funding
There are undoubtedly many great projects that could be implemented, if only someone were able to
pay for them. The first step is to identify the good projects that are technically feasible and can be
implemented on public land or on property with willing owners. For the larger stormwater
management projects with quantifiable benefits (reduced flood damage, habitat creation, water quality
improvement, etc.), the SWCD and other agencies may be able to help with obtaining grant funding.
If a project will prevent road damage, it may be in the best interest of the responsible government to
pay for preventive action (even though it is out of the road right-of-way), rather than repeatedly repair
the damage. Other projects can be implemented as part of maintenance or landscaping activities.
Private funds should also be available to “do the right thing.” As responsible stewards and good
neighbors we each have a role to play in managing the rain that falls on our property and managing
the runoff that flows across it. Many small-scale cost-effective projects located throughout the
watershed can add up to big benefits for the entire community.
Who to Contact for Assistance
•
•

Chemung County Soil and Water Conservation District – 739-2009
Chemung County Stormwater Team – 796-2216
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