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About the FLI-Community Design Center (FLI-CDC) 

	  
The Finger Lakes Institute, in partnership with Hobart & 
William Smith Colleges has created a community design 
center that strives to provide Finger Lakes communities 
with innovative, creative, and sustainable design 
solutions that improve the built environment and quality 
of life, while protecting the natural environment.  
Communities throughout the Finger Lakes region share 
similar economic, environmental, and social 
characteristics mainly as a result of the natural assets and 
history of the region. The current and future state of 
communities relies on improving quality of life for all 
citizens, being good stewards of natural resources, and 

fostering the responsible growth of the built environment. To support these efforts, we offer 
comprehensive sustainable community development planning and design services to 
communities throughout the Finger Lakes region.  
It is our mission to: 

• Raise awareness of the benefits and potential of sustainable community development 
and design for small towns, villages, cities and other entities; 

• Encourage preservation and protection of natural resources and the built environment; 
• Facilitate regional planning and collaboration among communities, businesses, non-

profits, higher education institutions, and other entities; 
• Foster community resilience by providing an active resource center for holistic 

community planning and design and disseminating our expertise nationally. 
 
About this Project 
Genesee/Finger Lakes Regional Planning Council (G/FLRPC) has received partial funding 
through the Ontario County Water Resources Council’s 2013 Special Projects Fund to work on a 
project entitled, Green Infrastructure for Historic Districts.  G/FLRPC, in cooperation with the 
Ontario County Soil and Water Conservation District (OC SWCD), will identify sites suitable for 
green infrastructure practices and techniques in the seven National Register Historic Districts in 
Ontario County.  These districts have been identified using New York State Department of Parks, 
Recreation and Historic Preservation data.   Soil maps prepared by the Ontario County GIS 
Program will assist in these recommendations.  Students from the Finger Lakes Institute – 
Community Design Center (FLI-CDC) will then create visual representations of the 
recommended green infrastructure practices and techniques.  
Green infrastructure uses vegetation and soil to manage rainwater where it falls instead of using 
pipes to dispose of it in New York State waters.  As a watershed develops, more impervious cover 
is created.  Roads, buildings, parking, sidewalks, and driveways all increase runoff from rain 
events and snow melt.  Stormwater runoff contains pollutants such as nutrients, pathogens, 
sediment, toxic contaminants, and oil and grease.  Water quality problems generated by these 
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pollutants have resulted with water bodies such as lakes and streams having impaired or stressed 
uses.  Green infrastructure reduces stormwater discharges and lowers pollutant loads. 
Green and sustainable design has become increasingly popular in both the preservation and 
new construction industries due to public interest in energy conservation, water efficiency, and 
source reduction and waste management.  Preservation and green goals overlap, and 
reconciling their differences is possible—provided that both sides strive to be as creative and 
flexible as possible.  Preservation of natural features; permeable paving materials for parking lots, 
walkways, and driveways; driveway reduction; vegetated swales; rain gardens; green roofs; 
stormwater planters; rain barrels and cisterns; native vegetation; and downspout disconnection 
or extensions have been identified as green infrastructure practices and techniques that could 
easily be incorporated into historic districts with some guidance. 
The primary goal of Green Infrastructure for Historic Districts is to provide assistance to 
municipalities and residents who wish to incorporate the concepts and practices of green 
infrastructure into their structures while maintaining the historic integrity of the individual buildings 
and the overall character of their community.  
	  
Introduction 
Due to its close proximately to multiple bodies of freshwater, the Finger Lakes region reaps the 
visual aesthetic and the environmental diversity benefits of the lake ecosystem.  However, like 
many other water bodies, there are assorted threats to the health and vitality of the Finger 
Lakes.  One of the main sources of pollution that contributes to the Finger Lakes is stormwater 
run-off.  Stormwater is the water from rain and melted snow that runs off into nearby water 
bodies, instead of soaking into the ground. The runoff collects pollutions, such as chemicals, 
sediments, debris, and other pollutants that flow over impervious surfaces.   
One of the ways to prevent the stormwater from reaching the water bodies is through green 
infrastructure. In the context of stormwater management, the term green infrastructure includes 
a wide array of practices at multiple scales to manage and treat stormwater, maintain and 
restore natural hydrology and ecological function by infiltration, evapotranspiration, capture 
and reuse of stormwater, and establishment of natural vegetative features. Unlike traditional 
grey infrastructure, green infrastructure is a practice that mimics the system of the natural 
environment to have a sustainable method of controlling pollution.  Green infrastructure can be 
used to treat the polluted runoff to mitigate those pollutants from running into water bodies, like 
the Finger Lakes.  
 
 
Green Infrastructure in Historic Districts 
Ontario County is made up of many different towns and villages all with their own unique 
histories and cultures. Within the county, there are currently six National Historic Districts, soon to 
be seven as Downtown Geneva is in the process of applying for designation.  

1. Farmington Quaker Crossroad Historic District 
2. East Bloomfield Historic District 
3. Canandaigua Historic District 
4. South Main Street Historic District (Geneva) 
5. Genesee Park Historic District (Geneva) 
6. Clifton Springs Sanitarium Historic District 
7. Downtown Geneva Historic District (TBD) 

	  
Historic research conducted as part of this project found that green infrastructure practices 
actually existed within each of these districts in the past, as it wasn’t until 20th century 
industrialization that modern stormwater infrastructure practices were introduced and 
impervious paving became commonplace. Thus, it is hoped that by re-introducing green 
infrastructure into each of these historic districts, not only can their historic accuracy and 
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integrity be improved, but protection of existing structures, regional water bodies and local 
habitats can be improved as well as decrease the need for traditional water management 
infrastructure practices.  
	  

 
A historic photograph of Geneva’s South Main Street shoes permeable pavers, street trees and a 
bio-swale.  
 
Methods 
On May 8, 2013, Jayme Breschard Thomann, Senior Planner at the Genesee/Finger Lakes 
Regional Planning Council and P.J. Emerick, Sr. , District Manager for the Ontario County Soil and 
Water Conservation District visited each of the seven historic districts, evaluated soils and made 
recommendations about appropriate green infrastructure techniques for each district.  
From those findings, for each district, the green infrastructure application guidelines were 
created. Recommendations are based off the research from the New York State Stormwater 
Management Design Manual – Chapter 5.  The research that was conducted also utilized 
historical background from the various Ontario County historical societies and online research.   
 
EPA National Stormwater Calculator 
The EPA’s National Stormwater Calculator can also be used to help enhance planning and 
application of green infrastructure techniques. The calculator is a desktop application that 
estimates the annual amount of rainwater and frequency of runoff from a specific site anywhere 
in the United States. Estimates are based on local soil conditions, land cover, and historic rainfall 
records. It is designed to be used by anyone interested in reducing runoff from a property, 
including: 

• site developers 
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• landscape architects 
• urban planners 
• homeowners 

 
The Calculator accesses several national databases that provide soil, topography, rainfall, and 
evaporation information for the chosen site. The user supplies information about the site’s land 
cover and selects the types of low impact development (LID) controls they would like to use, 
such as: 

• Rain harvesting (cisterns, rain barrels) 
• Rain gardens 
• Green roofs 
• Stormwater planters 
• Porous pavement 
• Infiltration basins (planters, swales, filter strips, rain gardens, porous pavement are all 

various forms of green infrastructure techniques that utilize an infiltration basin) 
 
To better inform decisions, it is recommended that the user develop a range of results with 
various assumptions about model inputs such as percent of impervious surface, soil type, and 
sizing of green infrastructure.  
 
Clean water is essential to keeping our families and the environment healthy. The Calculator 
helps protect and restore the environmental integrity of our waterways. The link to calculator 
can be found below. 
http://www.epa.gov/nrmrl/wswrd/wq/models/swc/ 
 
About this Document 
This document serves as a guide to the application of green infrastructure practices and 
techniques for each of the seven historic districts in Ontario County. Application details include 
descriptions of typical preferred locations of each practice, recommendations of the 
appropriate sizes and/or models of each practice, relevant products and costs, as well as any 
necessary site preparation and maintenance necessary.  
East Bloomfield was created initially in 1789 and was simply “Bloomfield”. It was settled in Iroquois 
territory. It is home to the Spy Apple, and historically hosted a myriad of industries including 
breweries, copper smiths, and mills. The East Bloomfield historic district encompasses 49 
properties, with 90 contributing resources including residential, commercial, religious, and civic 
properties. It became a national recognized historic society in 1989. The District historically 
implemented infrastructure that echoes techniques practiced today. Some green infrastructure 
that was historically in placed was permeable paving with dirt roads, consciousness of drainage 
areas so runoff would flow away from town, and gardens. 
Green infrastructure practices recommended for East Bloomfield Historic District are: 

1. Bioswales 
2. Filter strips 
3. Rain gardens 
4. Porous pavement 
5. Rain barrels 
6. Shared driveways 

	  
East Bloomfield host one of the highest concentration of water outfalls in the entire Finger Lakes 
area, having 21 outfalls that are about 36’’ in diameter or larger.  An outfall is a discharged point 
of a waste system of water into neighboring bodies of water.  Activities such as, filling, grading, 
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excavating, drainage, modification of existing structure and more have the potential to cause 
pollution in stormwater runoff and negatively influence the water bodies that flow directly from 
the outfalls.  
It is anticipated that this information will be utilized by property owners or municipal officials to 
incorporate the green infrastructure practices into each district, as appropriate.  
 
Green Innovation Grant Program (GIGP) 
A grant for various entities in New York State looking to incorporate green infrastructure exists, 
and could be applied for. The Green Innovation Grant Program (GIGP) provides grants on a 
competitive basis to projects that improve water quality and demonstrate green stormwater 
infrastructure in New York. GIGP is administered by NYS Environmental Facilities Corporation 
(EFC) through the Clean Water State Revolving Fund (CWSRF) and is funded through a grant 
from the US Environmental Protection Agency (EPA) 
Projects selected for funding go beyond providing a greener solution, they maximize 
opportunities to leverage the multiple benefits of green infrastructure, which include restoring 
habitat, protecting against flooding, providing cleaner air, and spurring economic development 
and community revitalization. At a time when so much of our infrastructure is in need of 
replacement or repair and communities are struggling to meet competing needs, we need 
resilient and affordable solutions like green infrastructure that can meet many objectives at 
once. 
EFC seeks highly visible demonstration projects which: 

• Create and maintain green, wet-weather infrastructure  
• Spur innovation in the field of stormwater management  
• Build capacity locally and beyond, to construct and maintain green infrastructure  
• Facilitate the transfer of new technologies and practices to other areas of the State 

 
GIGP 5 applicants are strongly encouraged to work with their Regional Council to align their 
project with regional goals and priorities. EFC reserves the right to fund all, or a portion of, an 
eligible proposed project. Funding will be provided to selected projects to the extent that funds 
are available. 
ELIGIBLE TYPES OF APPLICANTS: 

• Municipalities 
• State Agencies 
• Public Benefit Corporations 
• Public Authorities 
• Not-for-profit Corporations 
• For-profit Corporations 
• Individuals 
• Firms 
• Partnerships 
• Associations 
• Soil and Water Conservation Districts 

  
For more information about this funding opportunity, please see:  
http://regionalcouncils.ny.gov/sites/default/files/documents/2013/resources_available_2013.pdf. 
 
© 2013 
 
 
 
 
 



 
 
Soil Maps 
There are two types of soil maps provided within this 
report. The first illustrates the specific soil type present in 
the Historic Districts and the second shows its drainage 
classification. Data from these two maps was used in 
developing the following best management practices 
and if relevant, specific recommendations for dealing 
with the relevant soil type and drainage category for 
each Historic District are described for each stormwater 
management technique.  
 
These maps were created by the Ontario County GIS 
Program in partnership with the Genesee/Finger Lakes 
Regional Planning Council and the Ontario County Soil 
and Water Conservation District.  
 
 
Drainage Categories 
The key provided on the Drainage Classification maps provides information about the drainage 
capabilities of the underlying soils in each Historic District. Definitions and descriptions of each 
drainage group are provided below.  

 
Group A—Soils in this group have low runoff 
potential when thoroughly wet. Water is 
transmitted freely through the soil. Group A 
soils typically have less than 10 percent clay 
and more than 90 percent sand or gravel and 
have gravel or sand textures. Some soils 
having loamy sand, sandy loam, loam or silt 
loam textures may be placed in this group if 
they are well aggregated, of low bulk density, 
or contain greater than 35 percent rock 
fragments. 
 
Group B—Soils in this group have moderately 
low runoff potential when thoroughly wet. 
Water transmission through the soil is 

unimpeded. Group B soils typically have between 10 percent and 20 percent clay and 50 
percent to 90 percent sand and have loamy sand or sandy loam textures. Some soils having 
loam, silt loam, silt, or sandy clay loam textures may be placed in this group if they are well 
aggregated, of low bulk density, or contain greater than 35 percent rock fragments. 
 
Group C—Soils in this group have moderately high runoff potential when thoroughly wet. Water 
transmission through the soil is somewhat restricted. Group C soils typically have between 20 
percent and 40 percent clay and less than 50 percent sand and have loam, silt loam, sandy 
clay loam, clay loam, and silty clay loam textures. Some soils having clay, silty clay, or sandy clay 
textures may be placed in this group if they are well aggregated, of low bulk density, or contain 
greater than 35 percent rock fragments. 
 



Group D—Soils in this group have high runoff potential when thoroughly wet. Water movement 
through the soil is restricted or very restricted. Group D soils typically have greater than 40 
percent clay, less than 50 percent sand, and have clayey textures. In some areas, they also 
have high shrink-swell potential. All soils with a depth to a water impermeable layer less than 50 
centimeters [20 inches] and all soils with a water table within 60 centimeters [24 inches] of the 
surface are in this group, although some may have a dual classification, as described in the next 
section, if they can be adequately drained. 
 
Dual hydrologic soil groups—Certain wet soils are placed in group D based solely on the 
presence of a water table within 60 centimeters [24 inches] of the surface even though the 
saturated hydraulic conductivity may be favorable for water transmission. If these soils can be 
adequately drained, then they are assigned to dual hydrologic soil groups (A/D, B/D, and C/D) 
based on their saturated hydraulic conductivity and the water table depth when drained. The 
first letter applies to the drained condition and the second to the undrained condition. For the 
purpose of hydrologic soil group, adequately drained means that the seasonal high water table 
is kept at least 60 centimeters [24 inches] below the surface in a soil where it would be higher in 
a natural state. 
 
For more information about soil classification, see Part 630: Hydrology, Chapter 7 of the National 
Engineering Handbook by the United States Department of Agriculture.  
 

 
Stormwater Management Techniques Map 
Also included in the following pages is a map 
which details the ideal locations for the 
application of relevant stormwater 
management techniques for the Historic 
District. It is anticipated that these maps can 
be used by property owners and municipal 
officials to guide decisions regarding the 
location and need of green infrastructure 
techniques and methods within the Historic 
District. For further details regarding the 
installation of each technique, please see the 
following report.  
 
 

These maps were created by the Finger Lakes Institute – Community Design Center using GIS 
data provided by Ontario County and the New York State Historic Preservation Office. Each 
Historic District was visited and appropriate places for green infrastructure were identified and 
recorded using physical observation and recommendations made by the Genesee/Finger Lakes 
Regional Planning Council. It should be noted that in most instances, all possible applications of 
the green infrastructure techniques were recorded, but each property owner should be careful 
to consider the specific needs and conditions of their property.  
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Vegetated Bioswale 
 

 A vegetated swale is a drainage channel that 
is broad and shallow with a dense stand of 
vegetation covering the side slopes and 
bottom. The channel is known as a “swale”.  
Swales have gently sloping sides and are used 
to convey the overland flow of stormwater down 
a subtle gradient. Vegetated bioswales slow 
and clean runoff, encouraging infiltration while 
also providing directed transport. This transport 
function is particularly important when 
managing concentrated flow during harsh storm 
events when stormwater needs to be directed 
to a destination, such as a wetland.  Putting 
together the swale ditch and the vegetated 

strips create a vegetated bioswale. 
Introduction 
The vegetated bioswale is an urban landform used as mitigation for potential polluted and 
overflow of stormwater into watershed areas.  It enhances infiltration and reduces surface runoff.  
This green infrastructure technique is normally integrated into urban designs because it 
enhances visual appeal.  It can also be used in agricultural settings as a drainway to intercept 
runoff from silt, pesticides or nutrients  (See Figure 1). 
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Swales should be designed with native species to filter stormwater pollutants to maximize the 
swales’ effectiveness at managing stormwater.  Vegetated bioswales are typically planted with 
native grass and forbs (a 
non woody plant other 
than grass), but can also 
use stone as part of the 
drainage way. The 
vegetated bioswale 
purpose is to filtrate, slow-
down, cool and cleanse 
run-off water. It cleanses 
and slows run-off water 
directing the water to 
another location. 
 
Vegetated bioswales are 
a green infrastructure 
technique that can be 
natural or manmade.  
The man-made ones 
emulate the natural 
occurrence of rocks or 
stones along a 
depression of land that 
slows down the flow of 
stormwater run off  (See 
Figure 2.) Man made bioswales utilize rocks or create check dams to recreate a naturally 
occurring bioswale, they later add vegetation to the sides of the ditch to created the vegetated 
bioswale (See Figure 3). 
 

Application in a Historic District 
Bioswales, often colloquially referred to as a 
vegetated ditch, were very common in the past as 
a way to collect and treat stormwater. Historic 
photographs from the South Main Historic District in 
Geneva show bioswales running along the 
roadway, with wooden planks allowing pedestrians 
to cross over. The visual impact of incorporating a 
bio-swale into a historic district is minimal, they are 
below grade so they do not impact the view of any 
structures and vegetated bio-swales are planted 
with native and flowering plants, which can 
beautify a property or roadside, and contribute a 
rural character in districts such as Farmington 
Quaker Crossroads and East Bloomfield.  
 
 
 

 
 

Figure 1: What is a Bioswale? 

 
Source:    http://surfwritergirls.blogspot.com/2013_02_01_archive.htm  	    
 

Figure 2: Natural occurring Vegetated Bioswale 
that was worked for GI 

      

Source: 	   http://www.greenroofs.com/blog/tag/habitats/ 
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Types of Vegetated Bioswales 
Grassed Channels 
This type of bioswale is a conventional 
drainage ditch.  The grassed channel 
bioswale has flatter side slopes that are 
longitudinal (See Figure 4). It is also made 
with a slower design velocity for water 
quality treatment.  This type of bioswale is 
best in areas that experience small storm 
events.  Grass channels are the least 
expensive option of bioswales.  However, 
they also provide the least reliable pollutant 
removal technique.   
 The most ideal application of grassed 
channels is as a pre-treatment to other 
structural treatment practices.  As an 
example, many grassed channel bioswales run along a rain garden in case of water overflow 
(See Figure 5). The grassed channel, unlike the other kinds of vegetated bioswales, is 
constructed based off of flow rate (i.e. a peak flow from the water quality storm; this varies from 

region to region but typically is 
the one in storm.).  Grass 
channels should be designed 
with the plan that runoff should 
take 10 minuets to from top to 
bottom of the channel. The 
performance of grass channels 
will vary depending on the 
underlying soil 
permeability. Their runoff 
reduction performance can 
be boosted when compost 
amendments are added to 
the bottom of the swale.  Grass 
channels are a preferable 
alternative to both curb and 
gutter and storm drains as a 
stormwater conveyance 

system, where development density, topography and soils permit.  Grass channels can also be 
used to treat runoff from the managed turf areas of turf-intensive land uses, such as sports fields 
and golf courses, and drainage areas with combined impervious and turf cover (e.g., roads and 
yards). 
 
 
 
 
 
 
 
 
 
 

Figure 3: Bioswales for housing development. 
(Foreground is under construction and 
background is established)  

      

Source: 	   http://ben.biomimicry.net/tag/educational-activity/ 
  

Figure 4: Longitudinal working of a Vegetated Bioswale 

 
Source: 	    
http://stormwater.horrycounty.org/Home/LowImpactDevelopment/EnhancedGrassSwale.aspx  
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Wet Swales 
These swales intersect with the 
groundwater and behave like a linear 
wetland cell  (See Figure 6 & Figure 7).  
The design of the wet swale is unique 
because it incorporates a shallow 
permanent pool and implements wetland 
vegetation to provide for heavy 
stormwater treatment.  Although wet 
swales are rarely used in residential areas 
because shallow standing water is not 
popular for many homeowners, wet 
swales work well to redirect stormwater 
runoff into filtration and then ground 
water.  The saturated soil and wetland 
vegetation provide an ideal environment 
for gravitational settling, biological 
uptake, and microbial activity. The depth 
of the channel is typically no less than 6 inches deep; this is more opportunity to create 
saturated soil or shallow standing water conditions.  Wet swales do not provide runoff volume 
reduction, but provide moderate pollutant removal. 

 
 
 
 
 
 
 
 
 

Figure 5: Water filled vegetated bioswale  

 
Source: 	    
http://inthewatershed.org/tag/rain-garden/  

Figure 7: Wet Period 

 
Source: 	    
http://redac.eng.usm.my/html/projects/HydraResist/Index.html 

 

Figure 6: Dry Period 

 
Source: 	    
http://redac.eng.usm.my/html/projects/HydraResist/Index.html 
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Dry Swales 
Dry swales, often known as “running bioretention”, are a great way to reduce runoff and 
maximize pollutant removal within the existing stormwater conveyance system.  Dry swales, 
unlike other vegetated bioswale techniques, incorporate a deep fabricated soil bed into the 
bottom of the channel.  Dry swales replace existing soils with sand/soil mix that works to minimize 
permeability requirements.  The underdrain system usually consists of a layer of gravel encasing 
a perforated pipe is replaced with a soil bed, which is placed over top the underdrain system.  
Stormwater treated by the soil bed flows into the underdrain, which conveys treated stormwater 
back to the storm drain system (See Figure 8) They can usually be applied in any open channel 
or road right of way (if it lacks curb and gutter).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Underdrain Bioswale System 

 
Source: 	    
http://chesapeakestormwater.net/tag/bioswale/ 
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Site Specific Consideration 
Location 
Vegetated bioswales can be applied in many different 
areas.  They can be implemented residential areas, 
office complexes, rooftop runoff areas, parking and 
roadway runoff areas, parks and green spaces. Swales 
are well-suited to treat highway or residential road runoff 
because of their linear nature and because they are 
designed to receive stormwater runoff via distributed 
sheet flow, which travels through a grassy filter area at 
the swale edges (See Figure 9). Vegetated bioswale 
designs can easily incorporate driveway crossings. 
While some sources recommend that bioswales should 
be used on sites with relatively flat slopes (i.e., less than 
4%), others note that the use of properly spaced weirs 
can allow siting on slopes up to 10%.  When slopes 
become too steep, runoff velocities become fast 
enough to cause erosion, and prevent adequate 
infiltration or filtering in the channel. Provision of 
underground overflow allows use of the technique in 
most soils, so it is very adaptable.   
 
Design 
Many different sources recommend a thick vegetative cover is necessary for a proper bioswale 
function. However water level fluctuation, long-term inundation, erosive flow, excessive shade, 
poor soils, and improper installation were found to be the most common causes of low 
vegetation survival.  Therefore, it is important to be conscious of your own neighborhoods 
weather patterns and conditions.   
 
In the Finger Lakes region, living in close proximity to lakes increases the chances of rain 
occurring in neighboring areas.  The potential for storm rainfall is far greater than a 
neighborhood further away from water bodies. 
 
Because of the linear nature of bioswales, stormwater should ideally enter via sheetflow (an 
overland flow or downslope movement of water taking a thin form), Pre-treatment (such as 
grassed boundaries) and erosion control must be part of the design in order to avoid 
sedimentation of the channel.  
 
Some Main Design Points: 

• Individual swales should be designed to treat relatively small, flat drainage areas.   If 
swales use slopes steeper than four percent, or if they treat areas larger than 5 acres, the 
flow velocity may be too great for effective treatment and erosion could occur.	  

• Unless existing soils are highly permeable, they are replaced with a sand/soil mix that 
meets minimum permeability requirements. An underdrain system may also be installed 
under the soil bed. Typically, the underdrain system is created by a gravel layer which 
encases a perforated pipe. 

• The bottom of the swale should be at least three feet above groundwater in order to 
prevent the swale bottom from remaining too wet.	  

• The swale should have trapezoidal or parabolic cross section with  relatively flat side 
slopes (less than 3:1). 

• The flat channel bottom should be between two and eight feet wide to ensure sufficient 
filtering surface for water quality treatment	  

Figure 9: Residential Location 

 
Source: 	  http://www.crd.bc.ca/watersheds/lid/swales.htm 
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Implementation Considerations 
• Since much of the population in your community may not be aware of the stormwater 

issues of the area, public outreach may be necessary to gain acceptance for 
implementation.  	  

• Before constructing a bioswale it is important to check the extent of drainage area.  This 
is to avoid interference with already installed drainage systems.	  

• Determine the necessary space and length to achieve stormwater management goals 
and water quality.	  
	  

Retrofitting 
One common retrofit opportunity is to use grassed swales to replace existing drainage ditches, 
which are typically hardscaped. Ditches are traditionally designed only to convey stormwater 
away from roads. In some cases, it may be possible to incorporate features to enhance their 
pollutant removal or infiltration using check dams (i.e., small dams along the ditch that trap 
sediment, slow runoff, and reduce the longitudinal slope) (See Figure 10). 
 

Size 
Individual grassed channels are generally 
designed for drainage areas of less than 5 
acres. If grass channels are used to treat 
larger areas, the flow velocity within the 
bioswale becomes too great to treat 
runoff or prevent erosion in the channel.  
Soils 
The soils that are in the East Bloomfield 
Historic District consist dominantly of 
Honeoye soil.  Honeoye soil consists of very 
deep soil that has the ability to drain easily.  
They are steep soils that are made up of 
limestone and shale, so there is a 
moderate chance of run off potential.  This 
soil is best used for intensive growing of 
gardens and plants, especially for the 
purpose of cultivating food. Therefor, it is 
anticipated that these soils are very 
amenable to a bio-swale.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10: Check Dams used in Vegetated Bioswale 
construction 

 
Source: 	    
http://chesapeakestormwater.net/tag/bioswale/ 
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Native Plants 
Bioswales are seeded or planted with moisture tolerant plant species.  The plants or grass should be 
adaptable to seasonal fluctuations in moisture levels.  The structure of the plants is very important 
because it is what aids in reducing the flow rate of 
rainwater runoff.  It also enhances the soils absorption of 
water even before it enters the rain garden retention 
area.   
Specifically for the Finger Lakes some of the native plants 
that would work best in the vegetated bioswale are tree 
cushion moss, hobblebush, witch hazel, winterberry, 
woolgrass, switch grass, and red milkweed.  For more 
native plants of the Finger Lakes region see figure 11.   
 
Zoning 
In the hopes of enhancing both the rural historical setting 
and agricultural spaces, implementing green 
infrastructure is acceptable.  In the East Bloomfield 
Zoning Code, there is no code enforcing that any green 
infrastructure cannot be placed on residential lots.  
However, if green infrastructure is desired to be installed 
in historic districts of public spaces, then it asked that 
before placing it in, that it be brought to the Planning 
Board of the Town of East Bloomfield.  However, 
according to the zoning laws, as long as the green 
infrastructure techniques that is desired to be set in place 
either possesses special characteristic or historic or 
aesthetic interest or value, without disregarding the 
characteristics of the East Bloomfield and does not disturb or come within 100 feet of the bed of 
a stream carrying water, then it is fine. 
 
Historic Overlay 
If someone within the historic district boundaries owns a building or structure they can repair the 
existing exterior of a structure without need of approval of the planning board. However, 
substantial change in look of the exterior design or appearance requires a permit from the 
historic district overlay permit. Any exterior change design desired by the owner must make sure 
it is consistent with the exterior style, design, scale, trim, and construction. It should harmonize 
with the existing structures characteristics. A bio-swale is unlikely to require Planning Board 
approval and if it is vegetated, likely to compliment the existing character of the Historic District. 
Indeed, there are many bio-swales evident in the district already! 
 
Maintenance 
Maintenance requirements are similar to those for ditches: inspecting for bank slumping & 
erosion, replanting any bare patches where vegetation has been unsuccessful or removed, 
maintaining ideal vegetation heights by mowing, and removing garbage. Additionally, 
sediment build-up within the bottom of the swale should be removed once it has accumulated 
to 25% of the original design volume. Typical maintenance activities are included in Figure 12. 
 
 
 
 
 
 

Figure 11: Finger Lakes Region Ideal 
Native Plants  

       
Source: 	  
http://www.dec.ny.gov/docs/water_pdf/swdm2010chptr5.pdf 
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Figure 12: Typical Maintenance  

 
Source: 	    
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbutton=detail&bmp=75  
  

 

 
 
Cost 
Little data are available to estimate the difference in cost between various swale designs. One 
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately $0.25 
per ft. This price does not include design costs or contingencies. For swales, however, these costs 
would probably be significantly higher since the construction costs are so low compared with 
other practices. A more realistic estimate would be a total cost of approximately $0.50 per ft, 
which compares favorably with other stormwater management practices. 
 
Costs to construct swales should be taken in context. With most development designs, some 
conveyance structure must be constructed as part of the development. The construction of 
grass swales is less expensive than concrete ditches or sewers. Hence, the use of grass swales is 
often a less expensive alternative than traditional design approaches. 
 
 “Roadside swales in residential settings achieve substantial documented cost savings over 
conventional curb and gutter and stormwater systems. In a suburban example in Chicago, a 
savings of about $800 per residence was estimated. Generally, costs may range from less than 
$0.10 to as much as $0.50 per cubic foot.”  
 
Conclusion 
Vegetated bioswales are effective in managing water flow, slowing down stormwater and reducing 
significant amounts of runoff.  According to the USEPA in 1999 the removal of sediment and pollutants 
is high, ranging from 20 to 40 perfect effective.  However, there was more removal rates reported that 
year that exceeded 80 perfect.   
 
With the increasing urbanized world, large parking lots systems and their connecting road 
networks, common in industrial complexes and office parks, shed large volumes of runoff 
because of impervious surfaces.  A bioswale replaces the traditional concrete gutter with an 
earthen one. The vegetation reduces the water's velocity allowing for treatment and infiltration. 
Because they behave like a gutter, these trenches are best suited along roadsides or parking 
lots, but are less practical for dealing with stormwater that falls on rooftops.  The usage of 
vegetated bioswales is beneficial for both the homeowner monetarily in the long run as well as 
the natural environment. 
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Vegetated bioswales have many benefits, however, there are some limitations that comes into 
creating one.   
 
Limitations 

• May require planning and stakeholder acceptance depending on location.	  
• Requires proper sloping. 
• Not the fastest conveyance method—carefully design and place swales to minimize risk of 

flooding. 
• Swales can only treat a limited area 

 
Advantages 

• Reduces runoff volume.  It provides for effective stormwater control by slowing the runoff and 
storing water.  The water infiltrates into the soils. 

• Removes pollutants by filtration by vegetation and soils.  Above ground plant parts (stems and 
leaves) retard flow and thereby encourage particulates and their associated pollutants to 
settle. The pollutants are then incorporated into the soil where they may be immobilized 
and/or decomposed.  In particular, bacteria within healthy soils can help break down carbon-
based pollutants like motor oil. 

• There is ground water recharge by installing Grassed channels and dry swales. 
• It is a system that can be used by itself or in cooperation with other GI techniques. 
• Reduces soil erosion 
• Flexible to incorporate into natural features 
• Helps to preserve natural/native vegetation and provides habitat for wildlife. 
• Protects adjacent properties 
• Swale never need to be replaced, in contrast to conventional stormwater system	  
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Filter Strips 

   
 
 
Introduction 
As the construction of permeable surfaces increases, so does stormwater runoff.  The loss of 
sediment, plant nutrients and crop pesticides are only some of the few identified contributors to 
the significant environmental problem of stormwater pollutant runoff.  Vegetated filter strips are 
one of the best management practices to alleviate the pollution. 
 
Figure 1: Vegetated Filter Strips 

 
Source: 	  	  http://ohioline.osu.edu/aex-‐fact/0467.html 
Filter strips are land areas of either planted or indigenous vegetation that is placed between a 
potential pollutant source area and a surface-water body that receives the water runoff  (See 
Figure 1).   They can also be planted around drainage tile inlets for the same purpose.  
 
 
 
 
 
 

A filter strip is a type of buffer 
strip that is an area of 
vegetation, generally narrow 
and long, that slows the rate of 
runoff from stormwater.  The strip 
of area of vegetation is used for 
removing sediment, organic 
matter, and other pollutants 
from runoff and wastewater.  
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A vegetated filter strip is vegetated surface, usually 
grassed, that are designed to treat water runoff on 
impervious surfaces, specifically sheet flow  (See 
Figure 2).  Filter strips function by working as a tool to 
slow down runoff velocities and filtering the sediment 
and pollutants.  Vegetated filter strips also provide a 
localized protection for erosion 
As an edge-of-the-field best management practice, 
filter strips help remove pollutants from runoff, serve as 
habitats for wildlife, provide an area for field turn rows 
and haymaking, and could be used as livestock 
management system.  Grass filter strips can also help 
protect groundwater when planted around sinkholes 
or in wellhead protection areas.  Ongoing 
management of grass filter strips is needed to 
maintain the health of the vegetation and to repair 

rills running 
through the 
strip or 
channels that may develop along the edges (See 
Figure 3.) 
Filter strips originally were used as an agricultural 
treatment practice.  Recently it has been adapted to 
be used in urban areas.  
 
Application in a Historic District 
The first vegetated was suggested as a stormwater 
management technique in the late 1980’s.  However, 
historically filter strips naturally occurred along side 
farms where parts of the land where cut utilized for 
cattle, many reoccurring American farms allocated 
strips of land solely for vegetation because it worked as 
a natural barrier so cattle would not go beyond parts 
of the farm land and they would be contained.  
However, these strips of land also worked as a 
stormwater runoff filtrating tool.    
 
Filter strips also historically occurred in the Finger Lakes 
region.  In historic districts where there was a greater 
population of farmland and cattle, there were 

vegetated strips of land.  One historic district in particular that had this was Farmington Quaker 
Crossroads Historic District. 

Placed around the edge of a parking lot or along a roadway, filter strips would be unlikely to 
have any negative impact on the historic integrity or character of any district. Instead, they 
would add additional plants and green-space as well as slow and filter run-off.  

 
Site Specific Consideration 
Location 
Filter strip and vegetated filter strips are applicable in most regions, however they may be 
restricted in some areas because filter strips take up a large amount of space that could be 
used for other practices.  Since the purpose of filter strips is to treat runoff, the most ideal location 

Figure 2: Sheet flow 

 
Source: 
http://www.lakesuperiorstreams.org/understanding/impact_impervious.html 

 	  	  
Figure 3: Filter strips in relation to 
area 

 
Source 
http://www.mda.state.mn.us/protecting/conservation/practi
ces/buffergrass.aspx 	  	  
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would be one that can catch the most amount of runoff.  Some ideal locations are the areas 
adjacent to roads, highways, roof downspouts, small parking lots, and pervious surfaces that are 
adjacent to impervious surfaces  (See Figures 4, 5 & 6).  
Filter strips can be applied in most of the country, but there are certain areas that are not ideal 
for installation: 

• In highly dense urban areas there is little pervious surface.  Filter strips need pervious 
areas.  They also take up a significant amount of space, so it may not be suited to urban 
areas.  

• In extreme arid climates, filter strips need to be irrigated.  The practice of manually 
irrigated may be very expensive.  

• It would not be ideal to install a filter strip in an area of stormwater hot spot.  A 
stormwater hot spot is an area where the land or the activities on the land generate 
extremely contaminated runoff.  An example being a gas station.  Filter strips should not 
receive hot spot runoff because it would have a lot of harm toward the soils and 
discourages infiltration. 

 
 

 
 
Drainage Area 
Typically, filter strips are used to treat very small drainage areas. The limiting design factor, 
however, is not the drainage area the practice treats but the length of flow leading to it. As 
stormwater runoff flows over the ground's surface, it changes from sheet flow to concentrated 
flow. Rather than moving uniformly over the surface, the concentrated flow forms a small 
stream, which are slightly deeper and cover less area than the sheet flow. When flow 
concentrates, it moves too rapidly to be effectively treated by a grassed filter strip. This 
concentrated flow often leads to scouring. As a rule, flow concentrates within a maximum of 75 
feet for impervious surfaces, and 150 feet for pervious surfaces. Using this rule, a filter strip can 
treat one acre of impervious surface per 580-foot length. 
 
Slope 
Filter strips should be designed on slopes between 2 and 6 percent. Greater slopes than this 
would encourage the formation of concentrated flow. Except in the case of very sandy or 
gravelly soil, runoff would pond on the surface on slopes flatter than 2 percent, creating 
potential mosquito breeding habitat. 
 
 
 

Figure 5: Filter strips in parking lots 

 
Source 
http://www.lakesuperiorstreams.org/stormwater/toolkit/filt
erstrips.html 

Figure 6: Filter strips near roof 
downspouts 

 

Source 
http://www.3riverswetweather.org/green/green-
solution-disconnected-downspout	  

Figure 4: Filter strips near roads 

 
Source 
http://ucanr.edu/sites/UCNFA/Past_Programs_2009/M
anaging_Runoff_with_Vegetated_Treatment_Systems_
_Seminar_and_Tour-_Santa_Paula/	  
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Soils/Topography 
Filter strips should not be used on soils with a high clay content, because they require some 
infiltration for proper treatment. Very poor soils that cannot sustain a grass cover crop are also a 
limiting factor.  The type of vegetated cover that is planted on the filter strip can also influence 
the amount of total suspended solid (TSS) removal rate  (See Figure 7) The soils that are in the 
East Bloomfield Historic District consist dominantly of Honeoye soil.  Honeoye soil consists of very 

deep soil that has the ability to drain 
easily.  They are steep soils that are 
made up of limestone and shale, so 
there is a moderate chance of run 
off potential.  This soil is best used for 
intensive growing of gardens and 
plants, especially for the purpose of 
cultivating food. Therefor, it is 
anticipated that filter strips will 
function well in the Historic District.  
 

 
Ground Water 
Filter strips should be separated from the ground water by between 2 and 4 ft. to prevent 
contamination and to ensure that the filter strip does not remain wet between storms. 
 
Design Considerations      
Filter strips appear to be a minimal design practice 
because they are basically no more than a grassed 
slope (See Figure 8.) However, some design features are 
critical to ensure that the filter strip provides some 
minimum amount of water quality treatment. 
 
A pea gravel diaphragm should be used at the top of 
the slope. The pea gravel diaphragm (a small trench 
running along the top of the filter strip) serves two 
purposes. First, it acts as a pretreatment device, settling 
out sediment particles before they reach the practice. 
Second, it acts as a level spreader, maintaining sheet 
flow as runoff flows over the filter strip. 
 
The filter strip should be designed with a pervious berm of 
sand and gravel at the toe of the slope. This feature 
provides an area for shallow ponding at the bottom of the filter strip. Runoff ponds behind the 
berm and gradually flows through outlet pipes in the berm. The volume ponded behind the 
berm should be equal to the water quality volume. The water quality volume is the amount of 
runoff that will be treated for pollutant removal in the practice. Typical water quality volumes are 
the runoff from a 1-inch storm or ½-inch of runoff over the entire drainage area to the practice. 
The filter strip should be at least 25 feet long to provide water quality treatment. 
Designers should choose a grass that can withstand relatively high velocity flows and both wet 
and dry periods.  For the Finger Lakes region turf grass would be an ideal grass used. For the 
Finger Lakes Region, turf grass would be an ideal type to use.  (See figure 9)  Both the top and 
toe of the slope should be as flat as possible to encourage sheet flow and prevent erosion. 
 
 
 

Figure 8: Simple Filter Strip Design 

 
http://www.njstormwater.org/bmp_manual/NJ_SWBMP_9.10.pdf 

Figure 8: Simple Filter Strip Design 

 
Source: http://www.land2plan.com/Stormwater.htm 
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Regional Variation 
In cold climates such as the Finger Lakes region, filter strips provide a convenient area for snow 
storage and treatment. If used for this purpose, vegetation in the filter strip should be salt-
tolerant, (e.g., creeping bentgrass), and a maintenance schedule should include the removal of 
sand built up at the bottom of the slope. In arid or semi-arid climates, designers should specify 
drought-tolerant grasses (e.g., buffalo grass) to minimize irrigation requirements. 
 
Maintenance  
Filter strips require similar maintenance to other vegetative practices. These maintenance needs 
are outlined below. Maintenance is very important for filter strips, particularly in terms of ensuring 
that flow does not short circuit the practice.   
Figure 9: The two Deign Variations of the Filter Strips and Vegetation Buffer 
according to the grass used.  

 
Source: NYS Storm Management Design manual 

An annual inspection for the first year should inspect for clogging, check if removal of build up of 
sediment is needed, inspect vegetation for rills and gullies, and inspect to ensure the grass has 
established.  If it is not flourishing then replace with alternative species.    
 
For regular but less frequent maintenance checks, it is to remove sediment build up within the 
bottom of the filter strip.   
 
Zoning 
In the hopes of enhancing both the rural historical setting and agricultural spaces, implementing 
green infrastructure is acceptable.  In zoning codes, there is no code enforcing that any green 
infrastructure cannot be placed on residential lots.  However, if green infrastructure techniques is 
desired to installed in historic districts of public spaces, then it asked that before placing it in, that 
it be brought to the Planning Board of the Town of East Bloomfield.  However, according to the 
zoning laws, as long as the green infrastructure techniques that is desired to be set in place 
either possesses special characteristic or historic or aesthetic interest or value, without 
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disregarding the characteristics of the East Bloomfield and does not disturb or come within 100 
feet of the bed of a stream carrying water, then it is fine. 
 
Historic Overlay 
If someone within the historic district boundaries owns a building or structure they can repair the 
existing exterior of a structure without need of approval of the planning board. However, 
substantial change in look of the exterior design or appearance requires a permit from the 
historic district overlay permit. Any exterior change design desired by the owner must make sure 
it is consistent with the exterior style, design, scale, trim, and construction. It should harmonize 
with the existing structures characteristics. A filter strip has a very low visual impact and thus is 
unlikely to require additional approval.  
 
Cost  
According to the EPA little data is available on the actual construction costs of filter strips.  An 
estimate can be the cost of seed or sod, which is approximately 30¢ per ft2 for seed or 70¢ per 
ft2 for sod. This amounts to between $13,000 and $30,000 per acre for a filter strip, or the same 
amount per impervious acre treated. This cost is relatively high compared with other treatment 
practices. However, the grassed area used as a 
filter strip may have been seeded or sodded 
even if it were not used for treatment. In these 
cases, the only additional costs are the design, 
which is minimal, and the installation of a berm 
and gravel diaphragm. Typical maintenance 
costs are about $350/acre/year. This cost is 
relatively inexpensive and, again, might overlap 
with regular landscape maintenance costs. 
The true cost of filter strips is the land they 
consume, which is higher than for any other 
treatment practice. In some situations this land is 
available as wasted space beyond back yards or 
adjacent to roadsides, but this practice is cost-
prohibitive when land prices are high and land 
could be used for other purposes. 
 
Conclusions 
Limitations 
Filter strips have several limitations related to their 
performance and space consumption: 

• The practice has not been shown to achieve high pollutant removal. 
• Filter strips require a large amount of space; typically equal to the impervious area they 

treat, making them often infeasible in urban environments where land prices are high. 
• If improperly designed, filter strips can allow mosquitos to breed. 
• Proper design requires a great deal of finesse, and slight problems in the design, such as 

improper grading, can render the practice ineffective in terms of pollutant removal. 
 
 
Effectiveness 
 Structural stormwater management practices can be used to achieve four broad resource 
protection goals. These include flood control, channel protection, ground water recharge, and 
pollutant removal. The first two goals, flood control and channel protection, require that a 
stormwater practice be able to reduce the peak flows of relatively large storm events (at least 1- 
to 2-year storms for channel protection and at least 10- to 50-year storms for flood control). Filter 

Figure 10: Filter Strip 

 
Source:  NYS Storm Management Design manual Chap 5 
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strips do not have the capacity to detain these events, but can be designed with a bypass 
system that routes these flows around the practice entirely. Filter strips can provide a small 
amount of ground water recharge as runoff flows over the vegetated surface and ponds at the 
toe of the slope. In addition, it is believed that filter strips can provide modest pollutant removal 
(See Figure 10).   
 
Environmental Benefits 

• Helps protect surface water quality by trapping and filtering sediment, nutrients, 
pesticides and pathogens in agricultural runoff 

• Helps protect groundwater quality by preventing contaminants from leaching into 
the water table 

• Creates food and cover for wildlife and may connect existing fragmented habitat 
for small birds and animals. (Wider strips are recommended to prevent entrapment 
by predators in narrow corridors.) 

• May help stabilize eroding banks 
• May reduce downstream flooding 

 
Practical Benefits 

§ Provides an alternative for marginal, flood-prone cropland along creeks and 
streams 

§ Straightens irregular fields, keeps farm machinery away from steep banks and 
avoids the need to plant end-rows where crop yields are often lower due to soil 
compaction 

§ Serves as a turning and parking area, facilitating season-long access to fields 
(especially remote fields), which custom applicators appreciate 

§ May reduce flood damage on adjacent cropland 
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Rain Garden 
 

A rain garden is a shallow depression in the landscape that 
is planted with deep-rooted native plants and grasses.  It is 
a green infrastructure technique that allows rainwater and 
stormwater runoff from urban areas and impervious 
surfaces, such as roofs, driveways and sidewalks to be 
absorbed back into the ground and reduces the potential 
for runoff pollution.   
 
Introduction 

 “A common problem for homeowners is what to do wet and 
soggy areas of their yard. Rain gardens help address both of 
these issues. A rain garden is a designated zone where water 
accumulates during storms and wet spells. Instead of grass, 
this area is planted with plants that are tolerant of standing 
water, and can also withstand the dry periods between 
storms.” (See Figure 1)  
 (http://ferncreekdesign.org/raingarden.html) 
 
Redirected stormwater is often warmer than the 
groundwater normally feeding a stream, which has resulted 
in some negative outcomes.  The increase of warmer water 

flowing into waterways, where 
normally ground water flows 
in, can upset in some aquatic 
ecosystems primarily through 
the reduction of dissolved oxygen.  Stormwater runoff is also a 
source where pollutants washed off hard or compacted surfaces 
during rain events. These pollutants can derive from both human 
and natural causes.  Some examples of pollutants that can be 
carried by stormwater runoff are fertilizers, pesticides, bacteria 
from pet waste, eroded soil, road salt, grass clippings and litter.   
 
The purpose of a rain garden is to improve water quality in 
nearby bodies of water.  Rain gardens filter up to 99% of water 
pollutants through natural processes, making ground water safer 
and cleaner. 

 
Rain gardens are a great technique to decrease the amount of stormwater that enters into 
sewer systems.  Rain gardens are also a less costly alternative to traditional sewer treatment.  
Living in an ever-increasing urbanized society, the majority of land cover is made up of 
impervious surfaces.  Some examples of impervious surfaces that contribute greatly to 
stormwater runoff are roofs, sidewalks, roads, and driveways.  When it rains these surfaces 
cannot absorb the water, so the rainwater becomes run-off (See Figure 2). It is high-speed run-off 
and has high potential for infrastructure destruction.  It can cause flooding, erode property and 
soils, and carry pollutants into streams, wetlands and lakes.  The purpose of rain gardens is to 

Figure 1: Residential Rain 
Garden 

 

Source: http://articles.washingtonpost.com/2011-07-
20/lifestyle/35238427_1_rain-garden-rain-forests-storm-
water   

 

Figure 2: Rain water runoff  

      
Source:   
http://www.uwgb.edu/facilities/stormwater/  
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recall nature’s natural filtration and retention process, while improving the visual aesthetics of the 
community.  They also mitigate the potential for costly infrastructure, like pipes, drains and 
treatment facilities.     
 
Applications in a Historic District 
The first rain gardens were in our native ecosystems.  Before humans settled and began 
constructing the built environment with impervious surfaces, rain was filtered naturally through 
soil, roots, and plants in nature.  Rain gardens were created as a result of trying to recreate the 
natural water filtration system.  Stormwater specialists created the first conceived green 
infrastructure rain garden in Maryland in 1990.  However, many conventional gardens were 
created not with stormwater runoff in mind, but worked as tool of filtration.  In the Finger Lakes 
region, many of the historic districts before the twentieth century had gardens, as the glacial 
soils are very rich.  
 
To the outside observer, rain gardens look much like any other garden. For this reason, they have 
a minimal impact on a historic district, and with any well-maintained garden, can actually 
contribute beauty and interest to the area. Rain gardens, like other gardens, are entirely 
compatible with the aesthetics and character of a historic district.  
 
Site Specific Consideration 
Location 
Although rain gardens look like a typical flower garden, 
they are designed specifically to capture and absorb 
rainwater from impervious surfaces.  Since they have a 
distinct purpose, they need to be strategically placed.  
When constructing rain gardens, their location is very 
important to optimize the potential absorption of 
stormwater runoff.  Therefore it is necessary for 
homeowners to observe their property and base the rain 
garden location on the specific characteristic of rain flow 
to determine the best location.  
When it rains, a rain garden can fill a few inches of water 
and it allows water to slowly filter into the ground and soil.  Compared to a patch of lawn, a rain 
garden allows up to 30% more water to soak into the ground. To successfully optimize the runoff 
absorption of a rain garden, it should be located between a water source (roof down spout, a 
paved surface, or a hill in your lawn) and where the water usually runs to, examples are a storm 
drain or a gutter  (See Figures 3,4 & 5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Rain Garden 

 
Source:  http://ferncreekdesign.org/raingarden.html 

Figure 4:  Rain Garden 

 
Source:  http://www.mychamplain.net/raingardens 

Figure 5:  Rain Garden 

 
Source:  http://mtwatercourse.org/media/ 
photos/LIDRainBarrel01.jpg  
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When locating where to place the rain garden on your property there are several different 
conditions that should be considered:  (See Figure 6) 

• Rain Gardens should be built at least 10 feet from a house or building.  
• Think about the direction of flow from building downspouts/ sump pumps outlets, so that 

the rain garden is built on a low point in the lawn.  
• Place the garden to take advantage of the natural drainage patterns that will direct 

garden overflow from the buildings. 
• Locate the garden so it received full or partial sunlight. 
• It should avoid areas over a septic system. 

 
Zoning & Historic 
Districts 
In the hopes of 
enhancing both the 
rural historical 
setting and 
agricultural spaces, 
implementing green 
infrastructure is 
acceptable.  In the 
East Bloomfield 
Zoning Code, there 
is no code stating 

that any green infrastructure cannot be placed on residential lots.  However, if green 
infrastructure techniques is desired to installed in historic districts of public spaces, then it asked 
that before placing it in, that it be brought to the Planning Board of the Town of East Bloomfield.  
However, according to the zoning laws, as long as the green infrastructure techniques that is 
desired to be set in place either possesses special characteristic or historic or aesthetic interest or 
value, without disregarding the characteristics of the East Bloomfield and does not disturb or 
come within 100 feet of the bed of a stream carrying water, then it is fine. 
 
Soil 

Whenever it rains, water-flow from 
impervious surfaces is diverted into the 
garden, where there is maximum potential 
for water to infiltrate the ground and nourish 
the plants in the garden.  The size and 
depth of the rain garden are based off of 
different environmental factor of the 
landscape.   
 
Some of the dependent factors are soil 
type, slope and the size of the area that will 
be drained into the garden.  Rain gardens 
must have good drainage location so it can 
soak in water within 24 hours after rainfall.   
The soils that are in the East Bloomfield 

Historic District consist dominantly of Honeoye soil.  Honeoye soil consists of very deep soil that 
has the ability to drain easily.  They are steep soils that are made up of limestone and shale, so 
there is a moderate chance of run off potential.  This soil is best used for intensive growing of 
gardens and plants, especially for the purpose of cultivating food. Although it may not be an 
issue for East Bloomfield, when an area’s soils are not permeable enough to allow water to drain 

Figure 6: Locating Rain Garden Property 

 
Source:  (http://www.lakesuperiorstreams.org/stormwater/toolkit/raingarden.html) 

Figure 7: Rain Garden Soil Depth 

 
Source:   http://www.thecoves.ca/projects/pollution-solutions 
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and filter properly, the soil should be replaced and an under-drain installed, which is a 
concealed drain with an opening that water can enter when it reaches drainage levels. The 
depth of the soils should be about 4 inches below the bottom of the plants roots.  This bio 
retention mixture should typically contain 60% sand, 20% compost, and 20% topsoil. Bio-retention 
is the process that contaminants and sedimentation are removed from stormwater runoff 
through natural means. Existing soil must be removed and replaced. Do not combine the sandy 
soil (bio-retention) mixture with a surrounding, existing soil that does not have high sand content. 
Otherwise, the clay particles will settle in between the sand particles and form a concrete-like 
substance.  Since most of the soils used in urbanized areas are reliant on chemical materials 
such as fertilizers it has a lowered rate of absorption, therefore it is necessary to test out the 
condition of your rain garden soil and if necessary, take the measures to build around the 
conditions of your soil. Preferred soil mixtures are discussed in the Cost & Products section below.   
To test for the condition of your soil, take a handful of soil from your future garden site and 
squeeze firmly.  If your soil holds shape, poke it slightly.  If it gently crumbles then it is in proper 
condition for being a rain garden.  If after poking it the soil remains in the same shape then the 
soil has too much clay.  If the soil immediately falls apart then it is too sandy.  
 
Soil Depth 
For rain gardens, it is most beneficial to have the soil deep enough so that it can accept large 
roots, which initially should be about 24 inches deep.  Deep plant roots also create additional 
channels for stormwater to filter into the ground (See Figure 7). Microbial populations feed off 
plant root secretions and break down carbon (such as in mulch or desiccated plant roots) to 
aggregate soil particles.  This increases infiltration rates. 
 
Slope and Depth 
When you have determined what type of soil you have you can determine the size of the 
garden.  This is based on of the soil type and the area you are going to drain, and example of 
this is by using the size of your roof.  To generally measure the size of your rain garden you can 
multiply the drainage area by the appropriate value according to the slope of your property.  
The rain gardens surface is dependent on the storage volume of runoff water.  The storage 
volume requirements but should not exceed a loading ratio of 5:1 (drainage area to infiltration 
area, where drainage area is assumed to be 100% impervious; to the extent that the drainage 
area is not 100% impervious, the loading ratio may be modified).  
 
Another way to determine the slope of land where the garden is being built for the depth of the 
rain garden is by the rule of thumb: 

• Less than 4% slope:  Dig garden 3-5 inches deep 
• Between 5-7% slope:  Dig garden 6-7 inches deep 
• Between 8-12% slope:  Dig garden 8 inches deep 

 
Native Plants 
Unlike natural gardens, rain gardens are made with the purpose of reducing water runoff; 
therefore it is essential for rain gardens to be constructed with the environment in mind.  The 
plants in the rain garden play an essential role in the functionality and performance of the 
garden.  Therefore, builders need to be conscious of the plants that are placed into the rain 
gardens.  Planters must be conscious of species of plants that are in the rain garden, so there are 
a variety of plants, be sure it is a native species to ensure durability and that the plant can 
survive in ranging weather conditions.  
  
It is preferred when installing a rain garden that native plants should be used.  Native plants are 
the plants that originated in the area, it is the vegetation that grow and thrive in the 
environment since it originated there and is best suited for the environmental conditions.  This is 
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because native plants are best adapted 
to soil and temperature conditions of your 
neighborhood, tolerable to both 
saturated and dry soil.   Using native plants 
is ideal because they can have a greater 
survival rate when tolerating the soil 
conditions.  The roots of the native plants 
are able to flourish with the native soil. 
(See Figure 8).  Native plants also work as 
a positive contribution to urban habitats 
for native spices and insects. 
 
 
In some regions, deep rooted native 
plants break-up the soil better than typical 
varieties of lawn grass, thus improving clay 
soil’s permeability. However, busting 
through layers of clay takes time, so expect rain gardens to take several years to fully develop. 
Often, simply adjusting the landscape so that downspouts and paved surfaces drain into existing 
gardens may be all that is needed because the soil has been well loosened and plants are well 
established. However, many plants do not tolerate saturated roots for long and often more 
water runs off one's roof than people realize. Often the required location and storage capacity 
of the garden area must be determined first. Rain garden plants are then selected to match the 
situation, not the other way around. 
 
Some native plants that are in the Finger Lakes region as advised in the NYS Stormwater 
Management Design Manual in Chapter 5, can be seen in Figure 9.   
 
Trees 
Well-planned plantings require minimal maintenance to survive, and are compatible with 
adjacent land use. Trees under power lines, or that up-heave sidewalk when soils become moist, 
or whose roots seek out and clog drainage tiles can cause expensive damage. 
Trees generally contribute most to the functionality of rain gardens when located close enough 
to tap moisture in the rain garden depression, yet do not excessively shade the garden. Also, the 
shading open surface waters can reduce excessive heating of habitat. Plants tolerate 
inundation by warm water for less time because heat drives out dissolved oxygen, thus a plant 
tolerant of early spring flooding may not survive summer inundation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Native Plants Thrive in their native 
environment 

    
Source:  http://water-festival.org/2013/635/where-water-falls-rain-gardens-as-a-clean-
solution-to-spring-stormwater-pollution/ 
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Site Prep Design 
Installation and Maintenance 
 

1. Choose Garden Location: Walk your property while it’s raining and find out where the 
water runoff lies (See Figure 10). 

2. Check for underground pipes:  Make sure before you dig to make the rain garden to 
have a utility mark the location of underground lines.  

3. Select the Plants:  Choose native plants that bloom at different times of the season and 
have a variety of heights, shapes and textures. Variety is Key! 

4. Start Digging:  A rain garden is usually one to two feet deep with a flat bottom and 
angled sides. Most are between 100 and 300 square feet in size.  

5. Add the soil that is best for the environmental conditions. 
6. Plant, water, and tend:  After building the rain garden the job is not done.  You need to 

water your rain garden, especially when it's first planted and during dry weather. Rain 
gardens also need to be regularly weeded and mulched. 

 
 
 
 
 

 

Figure 9: Finger Lakes Region Ideal Native Plants  

    
Source:  http://www.dec.ny.gov/docs/water_pdf/swdm2010chptr5.pdf 
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Cost 
One of the most important factors involved with the rain garden project is the budget.  
According to the Watershed Activities to Encourage Restoration website, the cost associated 
with installation of the rain garden is about $3-$4 per square foot, depending on the soil 
conditions and the type of plants used.  Although the cost is a little more than a typical 
landscaping job, it is because of the increased number of plants that are being used.  However, 
it is also this initial expensive investment that will pay off in the near future, both environmentally 
and homeowner costs. Below is a chart from the Chesapeake Bay Foundation and their 
materials budget  (See Figure 11). 
 
As far as choosing which kind of soils to place in for your rain garden, the ideal soil mix to use is 
50-60% sand, 20-30% topsoil (no clay) and 20-30% compost.  The reason sandy soil is the most 
ideal is because unlike regular gardens, sand and loamy soil drains better than clay soil that can 
be waterlogged or compacted soil, which is normally found on developed land and sand will 
not mix well with it.  Sand and loamy soils drain water well.  Unfortunately most of the Finger 
Lakes region is filled with soil with a high clay content, so will be necessary to purchase soil that 
has a low clay level.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10: Rain Garden Location  

 
Source:   http://www.watershedcouncil.org/learn/rain-gardens/ 
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Figure 11: Example of Rain Garden Cost  
 

           
Source:   
http://www.lowimpactdevelopment.org/raingarden_design/downloads/BaysaversRainGardenGuide.pdf 

 
Conclusions 
Environmental Benefits 
There are many benefits of installing a rain garden.  The first is the environmental benefits.  Rain 
gardens improves water quality. Rain gardens filter contaminates from run-off, improving quality 
of water and recharging ground water.   
 
Rain gardens also reduce stormwater pollution, by collecting and using rain water that would 
otherwise be drained into the sewer system.  Rain gardens divert this water and decrease the 
flow of pollution to sewers and instead flow to waste water treatment plants (See Figure 12). 
 
Rain garden reduce sewer flooding and overflow.  If adopted on a community or neighborhood 
scale, rain gardens can reduce combined sewer overflows and localized flooding.  Most 
importantly, by creating a holding zone for water that would typically end up in the gutter, the 
total volume of runoff from a storm is reduced.  Rain gardens ultimately protect rivers, streams 
and greater bodies of water, and in particular the Finger Lakes, which are treasured bodies of 
waters in this area.  Polluted stormwater that enters rivers and creeks untreated can hurt both 
water quality and the wildlife that inhabit them. Excessive runoff can also erode banks and 
increase downstream flooding as well. Rain gardens can help minimize both. 
 
This has an important positive benefit to rivers, streams, and lakes where high runoff volumes 
cause many devastating effects. Instead, water is able to slowly seep back into the ground and 
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replenish the water table. In a related way, storm runoff also picks up phosphorous and nitrogen 
from lawn fertilizers and street debris, as well as pollutants like gas, oil, antifreeze, and other 
chemicals which can also cause major problems for the streams and lakes that it drains into.  
 
When this water is allowed to slowly seep into the 
ground, most pollutants will become attached to 
the soil, and removed from the water (See Figure 
13). As a benefit to the homeowner, rain gardens 
provide a solution to existing wet spots where 
water naturally accumulates, or a beautiful and 
environmentally-friendly garden to replace an 
area of lawn. 
 
Benefits for Homeowners 
Rain gardens reduce the potential for basement 
flooding. A rain garden gives runoff a beneficial, 
safe place to go, helping to keep it away from 
your home's foundation.  
 
Rain gardens reduce garden maintenance. A rain garden essentially "waters itself," requiring little 
or no additional irrigation. In fact, rain gardens are more likely than other gardens to survive 
droughts. Periodic weeding, mulching and pruning are all the maintenance they need. Because 
you don't need to fertilize or spray them, they make your yard a healthier place for your children 
and pets as well. 
 
Rain gardens enhance curb appeal. Because are more tolerant of the local climate, soil, and 

water conditions, native plants are 
recommended for rain gardens. These plants 
also provide interesting planting opportunities, 
and are an attractive and creative 
alternative to traditional lawn landscapes 
Rain gardens increase garden enjoyment. 
Rain gardens are not only pleasing to look it, 
they are an ideal habitat for birds, butterflies, 
and other wildlife.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 12: Displaced rain water runoff  

 
Source:   
http://www.watershedactivities.com/projects/fall/raingrdn.html 

Figure 13: Water Filtration  

 
Source:   http://www.watershedactivities.com/projects/fall/raingrdn.html 
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Rain gardens reduce mosquitoes. In a properly 
designed rain garden, water will soak into the ground 
within a day or two, long before mosquitoes have the 
opportunity to breed. They can also be designed to 
attract the kinds of insects that eliminate pest insects. 
With just a little effort, a rain garden can be a 
beautiful, low-maintenance addition to your lawn. Its 
contribution to our region's water quality may seem 
small. But if we all do our part, the total impact can 
be environment-changing. 
 
 
 
	  

Figure 14: Rain Garden  

 
Source:   
http://www.watershedactivities.com/projects/fall/raingrdn.html 
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Porous Pavement 
 
Porous, or permeable, pavement is material that 
allows stormwater to move through the surface 
and be absorbed rather than flow over the 
surface. Currently, most development uses 
impervious materials, such as asphalt and 
concrete. Rainwater cannot penetrate these 
materials and is directed into a storm drain off of 
impervious material, where it then continues to 
flow untreated into a waterway. Because of this 
during heavy rainfall sewer systems can also 
get overwhelmed and flood. Porous pavement 
is a development technique that can mutually 
reduce run-off and flooding, as well as minimize 

the spread of pollution. 
 
Pervious pavement is widely available and can bear frequent traffic, as well as is universally 
accessible. Porous paving functions like a stormwater infiltration basin and allows the stormwater 
to infiltrate the soil over a large area, thus facilitating recharge of precious groundwater supplies 
locally.  

Some examples of places that can utilize 
porous pavement include: roads, paths, lawns 
and lots that are subject to light vehicular 
traffic, such as car/parking lots, cycle-paths, 
service or emergency access lanes, road and 
airport shoulders, and residential sidewalks and 
driveways.  
 
Application in a Historic District 
Historic photos from Ontario County show 
pebble and gravel sidewalks, dirt roads and 
driveways, and then later cobblestone and 
brick pathways before being paved over with 
impervious materials. Many home exteriors in 
Historic districts had descriptions of pathways 
with spaced out stones framed by grass, where 
water could easily run off the surface and be 

absorbed by it’s surrounding environment. Figures 1 and 2 are pictures from Geneva, Figure 1 is a 
pebbled pathway in Pulteney Park, and Figure 2 shows a dirt road and sidewalk in downtown 
Geneva. The first porous pavement to be widely used however after the industrial revolution was 
pervious concrete. Pervious concrete was first used in the 1800s in Europe as pavement 
surfacing. Cost efficiency was the main motivator due to a decreased amount of cement. Then 
during WWII pervious cement became popular again due to a decrease in availability of 
cement.  
 
By implementing porous paving in a historic district, it is likely that this will improve the historic 
character and integrity of the district, as well as mitigate stormwater run-off. However, historic 
photographs and records should be consulted first, so that the porous pavement application is 
as accurate to past conditions of the site as possible. The Ontario County Historical Society and 
Museum has detailed records and photographs, which can be consulted.  

 

Figure 1: Pebbled Path in Pulteney Park 

 
Source: Geneva Historical Society.  
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Types of Porous Pavement 
Concrete & Brick Pervious Pavers 
Concrete and brick pervious pavers are 
commonly used materials that qualify as 
low impact development and allow the 
absorption of water. Concrete or brick 
pavers are manufactured in many sizes 
and shapes and are laid with a drainage 
base and permeable joint material, 
allowing water to slowly seep into the 
ground. Homeowners can use them for 
parking areas, patios, sidewalks, and pool 
decks. Driveways can be paved with 
these, however, snow removal 
equipment may catch edges.  
 
Plastic Grids  
Plastic Grids allow for a 100% porous 

system using structural grid systems for containing and stabilizing either gravel or turf. These grids 
come in a variety of shapes and sizes depending on use; from pathways to commercial parking 
lots. These systems can be used to meet LEED requirements as well. The ideal design for this type 
of grid system is a closed cell system, which prevents gravel/sand/turf from migrating laterally. 
 
Porous asphalt  
Porous asphalt is conventional asphalt 
with large, single-sized aggregate 
particles that leave open voids and 
give the material porosity and 
permeability. Under the porous asphalt 
surface is a base course of further 
single-sized aggregate that acts as a 
reservoir where water can be allowed 
to evaporate and/or be absorbed by 
underlying soils. Porous asphalt 
surfaces, called open-graded friction 
courses (OGFC), are being used on 
highways to improve driving safety by 
removing water from the surface. 
OGFCs are not full-depth porous 
pavements, but a porous surface 
course usually 3/4 to 1.5 inches thick that allows for the lateral flow of water through the 
pavement, improving the friction characteristics of the road and reducing road spray. 
Loose Gravel  
Loose gravel may be used or stone-chippings are another alternative. This form of porous paving 
should only be used in very low-speed, low-traffic settings like car-parks and drives. 
 
Permeable Interlocking Concrete Pavements  
Permeable interlocking concrete pavements are concrete (or stone) units with open, 
permeable spaces between the units. They give an architectural appearance, and can 
 

Figure 2: Dirt Road & Sidewalk in Downtown Geneva 

 
Source: Geneva Historical Society 

Figure 3: Loose Gravel 

 
Source:  http://www.englishgardenco.co.uk/driveways.html 
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 bear both light and heavy traffic, particularly interlocking 
concrete pavers, excepting high-volume or high-speed roads. 
 
Porous Turf 
Porous turf, as seen in Figure 4, if properly constructed, can be 
used for occasional parking like that at churches and stadia. 
Plastic turf reinforcing grids can be used to support the 
increased load. Living turf transpires water, actively 
counteracting the "heat island" with what appears to be a 
green open lawn.  
 

 
Permeable Clay Brick Pavements  
Permeable clay brick pavements are 
fired clay brick units with open, 
permeable spaces between the units. 
Clay pavers provide a durable 
surface that allows stormwater runoff 
to permeate through the joints. These 
are ideal for incorporating porous 
pavement in historic districts. 
 
Resin Bound Paving  
Resin bound paving is a mixture of 
resin binder and aggregate. Enough 
resin is used to allow each particle to 
adhere to one another and to the 
base yet leave voids for water to 
permeate through. Resin bound 

paving provides a strong and durable surface that is suitable for pedestrian and vehicular traffic 
in applications such as pathways, driveways, car parks and access roads. 
 
Elastomerically Bound Recycled Glass Porous Pavement  
Elastomerically bound recycled glass porous pavement is made out of processed post consumer 
glass with a mixture of resins, pigments, and binding agents. The product trademarked as 
FilterPave provides a permeable paving material that also reuses materials that would otherwise 
be disposed in landfills. Approximately 75 % of glass in the U.S. is disposed in landfills, so 
increasing the use of this form of porous pavement helps reuse material and reduce waste. 
 
Benefits 
Although some porous paving materials 
appear nearly indistinguishable from non-porous 
materials, their environmental effects are qualitatively 
different. Whether pervious concrete, porous asphalt, 
paving stones or concrete or plastic-based pavers, all 
these pervious materials allow stormwater to 
percolate and infiltrate the surface areas that 
currently do not utilize the soil below. The goal is to 
control stormwater at the source, reduce runoff and 
improve water quality by filtering pollutants in the 
substrata layers. 
 

Figure 4: Porous Turf 

 
Source:  http://www.100khouse.com/2010/12/08/ 
permeable-pavement-options-for-leed-projects/ 
 

Figure 5: Permeable Clay Brick Pavements 

 
Source:  http://www.stixnstones.com/blog/bid/96524/Garden-Stone-Path-Ideas-and-Gallery 

Figure 6: An Example of Porous Paving 

 
Source:  http://www.wycokck.org/InternetDept.aspx?id=23020& 
menu_id=1444&banner=15284 
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Benefits of permeable paving include: 
• recharging ground water 
• run-off reduction 
• decrease in capacity restraints in stormwater networks 
• effective pollutant treatment for solids, metals, nutrients, and hydrocarbons, as well as 

aesthetic improvement to otherwise hard urban surfaces. 
 
Controlling Pollutants 
Perhaps one of the most important benefits of porous pavement is the reduction of pollutants. 
Impervious pavement amplifies and spreads non-point source pollution. Non-point source 
pollution is caused by rainfall or snowmelt moving over the ground. As run-off moves it picks up 
human made pollutants and deposits them into streams, creeks, and lakes. Common examples 
of pollutants that fall into this category and spoil our waterways are: fertilizers, herbicides, 
insecticides, oil, and grease.  
 
Porous pavement slows the velocity and momentum in which water moves over the surface, 
allowing sediment to drop out of the water, resulting in less erosion; and this means the water 
picks up less pollutants and allows the pollutants to filter into the ground. Studies have shown 
that porous pavements capture the heavy metals that fall on them, preventing them from 
washing downstream and accumulating inadvertently in the environment. In the void spaces, 
naturally occurring micro-organisms digest car oils, leaving little but carbon dioxide and water.  
 
Examples 
A study done in Rockville, MD reported high removal rates for zinc (99%), lead (98%), and 
chemical oxygen demand  (82%).  The University of New Hampshire Stormwater center found 
typical performance efficiencies for TSS, total zinc, and total phosphorous to exceed 95%, 97%, 
and 42% respectively.  The EPA estimates that porous pavement has the ability to remove 65% of 
total phosphorous, 80-85% of nitrogen, and 82%-95% of suspended solids. 
 
Site Specific Considerations 
Soils 
The soil should have a minimum infiltration rate of 0.5 inches per hour. Soil testing is required to 
maintain and ensure effective pollutant removal is taking place in the soils. The soils that are in 
the East Bloomfield Historic District consist dominantly of Honeoye soil.  Honeoye soil consists of 
very deep soil that has the ability to drain easily.  They are steep soils that are made up of 
limestone and shale, so there is a moderate chance of run off potential.   
 
Siting 
Permeable pavement cannot be used in areas where there are risks for foundation damage, 
basement flooding, interference with subsurface sewage disposal systems, or detrimental 
impacts to other underground structures. Permeable pavement, like any other stormwater 
infiltration practice, bears the possibility of groundwater contamination. Therefore, permeable 
paving infiltration systems should not be used to treat stormwater hot spots. Stormwater hot spots 
are areas where land uses or activities have the potential to generate highly contaminated run-
off. Examples of this are commercial nurseries, auto recycling and 
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repair facilities, fleet washing, fueling stations, high use commercial parking lots, and marinas.  
 
The recommended applications of 
permeable paving are for low-traffic 
roads, single-family residential 
driveways, overflow parking areas, 
sidewalks, plazas, tennis and or 
basketball courts, and courtyard areas, as 
well as backyard patios. Many 
opportunities exist in larger parking lots, 
schools, municipal facilities, and urban 
hardscapes as well. Permeable paving is 
easily applicable to redevelopment 
areas as well as new development.  
As mentioned, porous pavement is recommended for mostly light traffic areas, however, given 
the variability of products available the range of accepted applications is expanding. Some 
concrete paver companies have developed products specifically for industrial applications. 
 
Zoning 
In the hopes of enhancing both the rural historical setting and agricultural spaces, implementing 
green infrastructure is acceptable.  In the East Bloomfield Zoning Code, there is no code stating 
that any green infrastructure cannot be placed on residential lots.  However, if green 
infrastructure techniques is desired to installed in historic districts of public spaces, then it asked 
that before placing it in, that it be brought to the Town board and approved by The Chairman 
and Vice Chairman of the commission.  However, according to the zoning laws, as long as the 
green infrastructure techniques that is desired to be set in place either possesses special 
characteristic or historic or aesthetic interest or value, without disregarding the characteristics of 
East Bloomfield, it will be in compliance.  
 
Slopes 
Permeable paving can only be used on gentle slopes (<5%), ideal surfaces should be 
completely flat. For all permeable paving, base course is a reservoir layer of 1”-2” crushed stone; 
depth to be determined by storage required and frost penetration.  

The introduction of dirt or sand onto the 
paving surface, whether transported by 
runoff from elsewhere or carried by 
vehicles, will contribute to premature 
clogging and failure of the paving. 
Consequently, permeable paving should 
be constructed as one of the last items 
to be built on a development site and 
flat or very minimal slope. A terraced 
system may be used on slopes and 
perforated pipes can be used to help 
distribute run-off through the reservoir 
evenly. An example of a terraced 
system can be seen in Figure 8 above. 
 

 
Drainage 
Not all water will be absorbed by porous pavement, therefore drainage must be taken into 
consideration. Run-off should flow through and exit permeable pavements in a safe and non-

Figure 7:  

 
Source:  http://homeklondike.com/2010/09/29/garden-path-design-ideas/ 

Figure 8: A Terraced Application of Porous Pavement 

 
Source:  http://realestate.msn.com/garden-paths-12-easy-to-imitate-stone-walkways-1 
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erosive manner. Systems should be designed to ensure that the water surface evaluations for the 
10- year 24-hour design storm do not rise into the pavement to prevent freeze/thaw damage. As 
a back up measure to help mitigate clogging, permeable paving practices can be designed 
with a perimeter trench to provide some overflow treatment.  
 
Climate 
Concerns over the resistance to the freeze-thaw cycle have limited the use of pervious concrete 
in cold weather environments. The rate of freezing in most applications is dictated by the local 
climate. Avoiding saturation during the freeze cycle is the key to the longevity of the concrete. 
Having a well-prepared 8 to 24 inch (200 to 600 mm) sub-base and drainage will reduce the 
possibility of freeze-thaw damage. The use of salt or sand during the winter should be minimized. 
Road salt contains chlorides that could migrate through the porous pavement into groundwater. 
Snow plow blades could catch block edges and damage surfaces. Sand cannot be used for 
snow and ice control on pervious asphalt or concrete because it will plug the pores and reduce 
permeability.  
 
These potential problems do not mean that porous pavement cannot be used here in the Finger 
Lakes though. Porous pavement designed to reduce frost heave and clogging have been used 
successfully in Norway. Furthermore, experience suggests that rapid drainage below porous 
surfaces increases the rate of snow melt above. So, salting and plowing may become less 
necessary and severe. Sidewalks, patios, and tennis courts are a few examples of places that 
are not greatly affected by snow and could still easily be paved with a form of porous 
pavement. 
 
 
Site Preparation & Design 
Construction Guidelines 
When installing pervious pavement 
  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Layers of Porous Paving 

 
Source:  http://www.mapc.org/resources/low-impact-dev-
toolkit/permeable-paving 
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projects certain precautions should be taken. Prior to installation areas for the porous pavement 
should be clearly marked in order to avoid compaction or disturbance of the soil. Weather 
conditions at the time of installation can affect the final product, as well. Extremely low or high 
temperatures should be avoided during construction. The pervious pavement and other 
infiltration practices should be installed towards the end of construction-to ensure securement 
and stability of upstream construction. It is 
recommended that filter fabric overlap a 
minimum of 16 inches and should be secured 
at least 4 feet outside of the bed to help 
drainage. The strip of fabric should remain in 
place until all bare soils contiguous to the 
beds are stabilized and vegetated.  
 
More specifically, there a few layers that 
should be incorporated into porous paving to 
ensure proper and efficient absorption and 
filtration. There should be a “choker course”—
a single ½ inch layer of crushed granules and 
functions as a stabilizer for the open-graded 
asphalt surface for paving. A drainage layer is 
used to separate the underlying native soils 
from the filter layer with a three inch layer or 
gravel over a reservoir course. An underdrain 
is required to meet storage/release criteria and overflow piping is necessary to minimize the 
chance of clogging. It is recommended that a 4”-6” perforated PVC pipe with 3/8 inch 
perforations at 6 inches on center, solid connectors should be used. Each pipe should have a 
minimum 0.5% slope and be placed 20 feet apart. An observation well is also required-in order to 
observe any changes in groundwater levels that may occur over a period of time. Examples of 
these layers can be more clearly demonstrated in Figures 9 and 10. 
 
Maintenance 
If maintenance is not carried out on a regular basis, the porous pavements can begin to 
function more like impervious surfaces due to clogging. However, with more advanced paving 
systems the levels of maintenance needed can be greatly decreased. An example of this is 
plastic grid systems. Plastic grid systems are becoming more and more popular with local 
government maintenance personnel because they result in reduced gravel migration and 
increased weed suppression in public park settings. 
 
Some permeable paving products are prone to damage from misuse, such as drivers who tear 
up patches of plastic & gravel grid systems by "joy riding" on remote parking lots at night. The 
damage is not difficult to repair but can look unsightly in the meantime. Grass pavers require 
supplemental watering in the first year to establish the vegetation, otherwise they may need to 
be re-seeded.  
 
A maintenance checklist for permeable paving would include: 

• Posting signs that identify porous pavement areas 
• Keeping landscape areas well-maintained to help prevent soil transportation and erosion 

onto the pavement 
• Regular cleaning with a vacuum sweeping machine, or high pressure hosing 
• Regular monitoring to ensure the surface is draining properly after storms 

Figure 10: Layers of Porous Paving 

 
Source:  http://www.dot.ca.gov/hq/LandArch/ec/lid/lid-permeable-paving-
new.htm 
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• It should not be resealed or repaved with impermeable materials 
• An annual inspection for deterioration is recommended 
 

Basic quick fixes for each type are available and fairly easy to do. Potholes and cracks can be 
filled with patching mixes, as long as less than ~10% of the surface needs repairing. Spot 
clogging can be fixed by drilling 0.5 holes through the pavement every few feet. Displaced 
gavel in open celled pavers can be refilled as needed.  
 
Feasibility & Limitations 
Major limitations to this practice are suitability of the site grades, subsoils, drainage 
characteristics, and groundwater conditions. Proper site selection is an important criterion in 
reducing the failure rate of using porous paving. Ownership and maintenance also heavily 
influence the success of a permeable pavement. Soil should be permeable and able to support 
adequate infiltration. Sandy and silty soils are critical to successful application of permeable 
pavements. Chlorides can easily migrate into ground water, so heavily salted pavement is not 
ideal. The surface material must be able to tolerate undulations from frost movements, and be 
able to bear frost.  Since the Finger Lakes experience a colder climate porous material may 
require more in-depth consideration. 
 
Cost 
Some estimates put the cost of permeable paving at two to three times that of conventional 
asphalt paving. Using permeable paving, however, can reduce the cost of providing larger or 
more stormwater BMPs on site, and these savings should be factored into any cost analysis. In 
addition, the off-site environmental impact costs of not reducing on-site stormwater volumes 
and pollution have historically been ignored or assigned to other groups (local government 
parks, public works and environmental restoration budgets, fisheries losses, etc.) The City of 
Olympia, Washington is studying the use of pervious concrete quite closely and finding that new 
stormwater regulations are making it a viable alternative to stormwater ponds. The table below 
shows cost estimates below for various different kinds of porous pavement options. 
 
Table	  1	  

 Paved Area Quote ($) Quote ($) Quote ($ sq 
yd) 

Quote ($ sq 
yd) 

(sq ft) Highest Lowest Highest Lowest 
Hot Mix 
Asphalt 

36,225 98,600 92,620 24.50 23.01 

Porous 
Asphalt 

5,328 28,650 18,352 48,40 31.00 

Porous Pavers 5,328 67,960 61,755 114.80 104.32 
Porous 
Concrete 

7,988 63,200 53,919 71.21 60.75 

 
Conclusion 
The proper utilization of pervious paving is recognized by Best Management Practice by the U.S. 
Environmental Protection Agency (EPA) for providing first flush pollution control and stormwater 
management. As regulations further limit stormwater runoff, it is becoming more expensive for 
property owners to develop real estate, due to the size and expense of the necessary drainage 
systems. Pervious concrete reduces the runoff from paved areas, which reduces the need for 
separate stormwater retention ponds and allows the use of smaller capacity storm sewers. This 
allows property owners to develop a larger area of available property at a lower cost. Pervious 
concrete also naturally filters stormwater and can reduce pollutant loads entering into streams, 
ponds and rivers; protecting our ecosystems and unique glacially made region. 
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Rain Barrels 
 

 
A rain barrel is a water tank used to collect and store rain water 
runoff, typically from rooftops via rain gutters. Barrels usually range 
from 50 to 80 gallons and have a spigot for filling watering cans and 
a connection for a soaker hose. Stormwater run-off can then be 
used later for lawn and landscaping irrigation or filtered and used 
for non-potable water activities and other uses that have a routine 
demand for water when in service.  
 
 
 
 
 
 

Today, typically, 55 gallon plastic barrels are used for 
water collection and storage, although their size may 
vary from a few gallons to hundreds. These types of 
containers are very economical and affordable as 
well as extremely durable and weather hardy and 
may be constructed of any water-retaining material. 
Rain barrels consist of:  

• a watertight storage container 
• secure cover 
• a debris/mosquito screen 
• a coarse inlet filter with clean-out valve 
• an overflow pipe 
• a drain for cleaning 
• and an extraction system (tap or pump).  

 
Figure 1 demonstrates how a typical rain barrel 
functions. Additional features might include a water 
level indicator, a sediment trap or a connector pipe to 
an additional tank for extra storage volume. The 
storage containers are usually placed on riser blocks or a gravel pad to aid in gravity drainage 
of collected runoff and to prevent the accumulation of overflow water around the system. 
 
A collection system can yield 623 gallons of water from 1 inch of rain on a 1,000 square foot roof. 
In arid climates, rain barrels are often used to store water during the rainy season for use during 
dryer periods. Harvesting rain water through the use of rain barrels often reduces mains water 
and the amount of water that runs into storm drains which has economic and environmental 
benefits, and aids in self-sufficiency. Some of the most common uses of harvested rainwater 
include: 

• watering gardens 
• agriculture/irrigation 
• flushing toilets and can be used for washing machines 
• washing cars 
• toping off, or filling pools  

Figure 1: Rain Barrel Parts 
 

Source: http://www.lmvp.org/Waterline/2008number1/misc.html 
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• drinking, especially when other water supplies are unavailable, expensive, or of poor 
quality, and that adequate care is taken that the water is not contaminated or the 
water is adequately filtered. 

 
Application in a Historic District 

In recorded history, the use of rainwater collection can be traced as far back as ancient times 
some 3,000 years ago (850 BC). In the days of the Roman Empire, atrium fed rainwater collection 
cisterns were common place and to this day an important part of history. Although not 
documented photographically, it is known that many settlers in this region used rain barrels and 
catchment systems for washing clothes, bathing, cooking, and other uses.  In today’s modern 
world we have the ability to use a myriad of different catchment systems designed for specific 
collection and uses.  
 
Rain barrels were used throughout the region historically, and as described above, were a 
common technique to gather water for drinking and irrigation in the past. There are a wide 
variety of types of rain barrels made from diverse materials available today. Care should be 
taken to select rain barrels, which are compatible with the aesthetics and character of a historic 
district. Natural materials such as wood, or incorporating plantings on the top of the barrel, and 
using landscaping can help obscure the barrel and allow it to blend in with it’s surrounding 
environment. Additionally, barrels can be sited on the backs of buildings, or painted the same 
color of the adjacent building. Examples of the successful integration of rain barrels into a 
historic district can be seen throughout the South Main Historic District in Geneva.  

Benefits 
Rain barrels have various different economic and environmental benefits associated with them; 
the following passages explain the most prominent. Since the rainwater is usually collected from 
the roofs of houses, it picks up little contamination when it falls. 
Therefore, it is 
important to keep your roof clean of 
debris and potential contaminants to 
maximize purity. The material your roof 
is made of is also important in how 
much contamination the water will 
carry. The chemicals and hard water 
from many of our municipal water 
systems can produce an imbalance in 
the soil of your garden. Chemical 
fertilizers, fungicides, pesticides, and 
drought can also disrupt the balance 
and harmony of the soil. This imbalance 
causes trees and plants to weaken and 
makes them more susceptible to 
disease. 
 
Healthy Plants and Soil 
Trees and plants have an efficient immune system that allows them to fend off diseases and 
other invaders as long as they have a healthy soil environment and aren’t stressed by other 
factors such as drought. Trees and plants rely on fungus, bacteria, and nematodes to help them 
absorb the minerals and nutrients they need. When you look at your garden, visualize it as a vast 
interconnected community of trees, plants and tiny critters that live in the soil, all interacting and 
affecting each other. Thus, the type of water you use in your garden will affect the health of this 
intricate community. Tap water contains inorganic ions and fluoride compounds that 

Figure 2: Rain Barrel with Planter 
 

Source: http://bungalowclub.org/newsletter/summer-2009/rain-gardens-and-rain-barrels/ 
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accumulate in the soil over time and potentially harm plant roots and microorganisms in the soil. 
Rainwater does not contain the same additives found in tap water. It benefits plants in your 
garden by cleaning the soil of salt buildup, thereby promoting an environment conducive to 
root development. 
 
Money Saver 
Rain barrels save homeowners money on their water bills. Garden and lawn irrigation accounts 
for 40% of residential water use during the summer, according to the U.S. Environmental 
Protection Agency. By using rain barrels, homeowners can save 1,300 gallons of water during the 
growing season. Connecting multiple barrels maximizes rain capture which can provide a free 
water source for irrigation and ease reliance on the city's water supply. 
 
 
Reduction of Run-off 
Rain barrels help reduce the flow of storm run-off. When it rains, run-off picks up soil, fertilizer, oil, 
pesticides and other contaminants from hard surfaces and landscapes. Storm run-off is not 
treated and flows directly into streams, lakes and other bodies of water nearby. Run-off fertilizers 
increase algae growth in lakes, and excess soil alters the habitat for fish. Bacteria can even 
make lakes and oceans dangerous for recreational activities. Rain barrels capture water that 
would have swept over a paved surface or lawn, thereby minimizing run-off pollutants. 
 
Types of Barrels 
 
Figure 3: Plastic Barrel Figure 4: Disguised Rain Barrel Figure 5: Clay Barrel 

 

  

Source: 
http://www.cleanairgardening.com/rain-
collection-barrel.html 

 

Source: http://www.organicgardening.com/learn-
and-grow/rain-barrels?page=0,5 

 

Source: 
http://www.rainwatersolutions.com/pages
/moby-faq 

 
 
 
  
Rainwater tanks may be constructed from materials such as plastic (polyethylene), wood, 
concrete, galvanized steel, as well as fiberglass and stainless steel which are rust and chemical-
resistant. Tanks are usually installed above ground, and are usually opaque to prevent the 
exposure of stored water to sunlight, to decrease algal bloom. Rain barrels may be covered and 
have screen inlets to prevent insects, debris, animals and bird droppings from entering into the 
water.  



	   44	  

 
There are a myriad of different types of rain barrels today, 
which Figures 3 - 5 demonstrate. The most common materials 
rain barrels are made out of are plastic, wood, galvanized 
metal, and ceramic clay or stone rain barrels. Wooden rain 
barrels are particularly complementary to historic areas, and 
have the ability to add to landscaping. Figure 6, is of a 
wooden rain barrel that can be seen in the historic district of 
Geneva, NY on South Main Street. Rain barrels that double as 
planters add some aesthetic value to your rain barrel and 
help it blend in as well, as seen in Figure 2. Many historic 
photos show elaborate vegetable and flower gardens in front 
of homes in Ontario County. Rain barrels help create a more 
historically accurate and aesthetically pleasing environment 
by encouraging more gardens, as seen, can even be 
planted themselves. 
 

Climate 
A full 55-gallon barrel represents a significant quantity of water. When filled, it weighs almost 500 
lbs. If it's permitted to freeze, a number of unfortunate things might happen. For one, your drain 
spout might become plugged with ice and prevent drainage until the next thaw. The water 
contained in your hoses might freeze, splitting the hoses and releasing the barrel's overflow. In 
extreme cases, the barrel might split or crack from the pressure of the expanding ice. Below are 
a couple ways to help prevent this from happening this winter. 
 
Taking Down the Barrel 
Since, the Finger Lakes experience quite a bit of snow and cold weather, the most prudent 
course of action is to drain your barrel and store it for the winter. Open the bottom faucet and 
drain the barrel through a hose into your garden area, then drain and coil the hose. Do the 
same with the overflow, if it has a hose attached. Wash out the barrel with a gentle soap, and 
rinse it with vinegar and water. Store the barrel upside down in a sheltered location such as a 
shed or garage so it doesn't blow away during the winter. 
 
Overwintering 
If taking down the barrel is a nuisance, you might be able to safely overwinter your barrel while 
keeping it in use. You can do this by purchasing a dark-colored barrel or paint it a dark color to 
maximize solar warming. You should site the barrel on the south-facing side of your house, where 
it will receive the most sun, and when cold weather is in the forecast, insulate your barrel with an 
old blanket or with bags filled with dry autumn leaves. There are also now rain barrels made 
specifically to protect against freezing, for colder climates such as the Finger Lakes.  
The links below provide helpful guides and reviews for different products and display the diversity 
that exists for rain barrel products. 
 
http://www.organicgardening.com/learn-and-grow/rain-barrels?page=0,6 
http://www.rainbarrelresource.com/  
 
 
Site Design Criteria 
Below is a DIY step by step guide to help walk you through the process of creating your own rain 
barrel and show you what you may need to expect and prepare for: 

1. Start with a large, food-quality, plastic barrel and drill a hole in the cap of the barrel with 
a large, 3/4-inch drill bit. While plastic is preferred because it won't rust, any large, 

Figure 6: Wood Rain Barrel on 
South Main Street, Geneva 

 

Source: Photograph by Cari Varner, 2013.  
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waterproof container will work well. 
2. Drill a second hole nearby along the side of the container about 1 or 2 inches from the 

top. 
3. Flip the barrel over and drill a third hole into the base. 
4. Determine the number of pipe adaptors (male) and couplings (female) needed to span 

the distance from the hole at the barrel base to the outer edge of the barrel. 
5. Wrap each threaded adaptor end of piping with plumber's tape for a watertight seal. 
6. Screw the sections together, making sure they're secure and tight. 
7. Attach a curved coupling to the hole on the barrel base and connect the additional 

adaptors to the curved section. Join a spigot to the end of the attached pipe section. 
This will allow you to control the release of the collected water. 

8. The hole on the side of the barrel is for the spigot. Secure a small piece of PVC pipe 
through the hole to connect the spigot. 

9. Join the spigot to the pipe. 
10. Attach a garden hose to the spigot. 
11. To make a water collection funnel, cut a piece of window screening a little bigger than 

the PVC coupling and secure it with a hose clamp. 
12. Slide the pipe into the large hole in the barrel. 
13. To attach the rain collector to your house, find a location that is level. Remember that 

when the rain collector is full, it can weigh more than 400 pounds, so it's important to 
place it in a level location to keep the barrel stable. 

14. Place the rain barrel on stacked cinderblocks to raise it off the ground. This provides room 
underneath the barrel for the release spigot and a watering can to access the rainwater. 
Make sure the cinderblocks are stable. 

15. About 1 or 2 inches above the barrel along the gutter, cut out and hinge an elbow 
section. 

16. Fit the base of the section with a metal screen. 
17. Place a pad on the metal screen to soften the sound of rain hitting the metal. 
18. When the barrel is full, the downspout can be hinged closed to stop the flow of water to 

the barrel. 
19. Because most rain barrels hold only 55 gallons of water, you can stretch the garden's 

water supply even further for those dry summer months by adding additional barrels. Just 
make sure to redirect the surplus water. 

20. When you install your rain barrel, add an overflow pipe, so that excess water can 
escape. Make sure that the overflow pipe is pointed away from your home's foundation. 

21. Always keep a lid on your rain barrel to prevent any curious children or animals from 
toppling in, as well as preventing any potential mosquito populations from exploding. 

22. If you treat your roof for pests or wood, be sure to unhook your rain barrel for at least two 
weeks. 

 
Zoning 
In the hopes of enhancing both the rural historical setting and agricultural spaces, implementing 
green infrastructure is acceptable.  In the East Bloomfield Zoning Code, there is no code 
enforcing that any green infrastructure cannot be placed on residential lots.  However, if green 
infrastructure techniques is desired to installed in historic districts of public spaces, then it asked 
that before placing it in, that it be brought to the Planning Board of the Town of East Bloomfield.  
However, according to the zoning laws, as long as the green infrastructure techniques that is 
desired to be set in place either possesses special characteristic or historic or aesthetic interest or 
value, without disregarding the characteristics of the East Bloomfield and does not disturb or 
come within 100 feet of the bed of a stream carrying water, then it is fine. 
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For historic districts, maintaining the integrity of the built environment is of utmost importance. 
There are many rain barrel designs  which can be utilized that minimize the visual impact, or are 
compatible with historic detailing. For example, rain barrels which are made of wooden 
materials (such as old wine barrels or similar), are obscured by vegetation, are painted to match 
the color of the house, are placed in the back of the house etc. are all recommended so that 
the historic feel is maintained.  
 
 

Site Preparation and Design 
 
If you’re wondering how many rain barrels 
you may want to purchase, or make, the 
following equation allows you to calculate 
an estimate of how much rainwater can 
be harvested from your roof.  
First the catchment area must be 
determined, or the area of roof. 
(L + gutters) x (W + gutters) = Catchment  
 
It’s important to know that for every single 
inch of rainfall on a 1,000 square foot roof, 
there are 623 gallons of rainwater that will 
be available. 
  
 
 

 
Now to calculate the amount of rain you will be able to capture, use the following formula:  
A = (catchment area of building)  
R = (inches of rain)  
G = (total amount of collected rainwater) 
 

(A) x (R) x (600 gallons) / 1000 = (G)  
 
For example, the average monthly rainfall in the Finger Lakes region between April and October 
is approximately 3 inches. The cost of water in Geneva is currently $4.28/1,000 gallons. That 
means about 1,869 gallons of water will run off a 1,000 square foot roof during that 6 month 
period, which means if captured homeowners could save about $100 dollars on their water bill 
each year. Especially considering that water usage increases during peak summer months. 
Table 1 below shows average monthly rainfall in Geneva, New York. The link below the table 
allows you to look up more rainfall averages for the Finger Lakes Region so you can calculate 
your own potential savings and figure out how big a rain barrel, or how many, you may want. 
 
Table 2 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Avg. High 30° 31° 41° 54° 66° 75° 80° 78° 71° 58° 47° 35°  

Avg. Low 14° 15° 24° 35° 45° 55° 60° 58° 51° 40° 32° 21°  

Mean 22° 24° 34° 45° 56° 65° 70° 68° 61° 50° 40° 28°  

Avg. Precip. 1.8 in 1.8 in 2.1 in 2.9 in 3.0 in 3.7 in 3.0 in 3.1 in 3.3 in 2.9 in 3.1 in 2.5 in 

 

Figure 7: A Typical Residential Roof 

 
Source: http://www.rainbarrelresource.com 
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Contamination and Maintenance 
If rainwater is used for drinking, it is often filtered first. Filtration may remove pathogens. While rain 
water is pure it may become contaminated during collection or by collection of particulate 
matter in the air as it falls.  While rain water does not contain chlorine, contamination from 
airborne pollutants, which settles onto rooftops, may be a risk in urban or industrial areas. Many 
water suppliers and health authorities, such as the not advise using rainwater for drinking when 
there is an alternative mains water supply available. However, reports of illness associated with 
rainwater tanks are relatively infrequent, and public health studies have not identified a 
correlation. Rainwater is generally considered fit to drink if it smells, tastes and looks fine. 
However some pathogens, chemical contamination and sub-micrometre suspended metal may 
produce neither smell, taste and not be visible. 
 
To keep a clean water supply, the rain barrels must be kept clean. It is recommended to inspect 
them regularly, keep them well-enclosed, and to occasionally empty them and clean them with 
an appropriate dilution of chlorine and to rinse them well.  They can be cleaned by using a stiff 
brush to scrub all inside surfaces. A good disinfecting solution is 1/4 cup 5.25% liquid chlorine 
bleach in 10 gallons of water. Flush the barrel thoroughly with clean water to remove sediment 
after construction, cleaning or maintenance. Keeping gutters, gutter guards, downspouts, and 
roof washers free of foreign materials, clean, and uncluttered also helps keep water clean and 
free of pollutants. If still worried about pollution-it is recommended to apply the water to the soil 
around plants, rather than directly on the plants themselves. By doing this you allow soil to 
perform it’s role as a filter and help recharge your soil with compost, as well as tramps heavy 
metals so they are not taken up by your plants. 
 
Pests 
Mosquitos can quickly become a problem because larvae thrive in stagnant water. This can be 
prevented by ensuring you have a sealed water tight cover, or by adding a small amount of 
cooking oil to the surface. Cooking oil suffocates the larvae, but does not compromise 
sanitation. Bleach can also help prevent mosquitoes. Finally, by placing a screen a top of the 
downspout leaves and debris that washes down into the storage tank is minimized. If a screen is 
unsightly, exposed openings can also be screened with shrubs or other landscaped features. 
 
Drainage & Irrigation 
If present, a rain barrel’s continuous discharge outlet should be placed so that the tank does not 
empty completely, ensuring water availability at all times, while also providing at least some 
storage capacity for every storm. A diverter at the cistern inlet can redirect the “first flush” of 
runoff which is more likely to have particulates, leaves, and air-deposited contaminants washed 
off the roof. A first flush feature captures the first 5-10 gallons of water that comes off your roof 
and holds it separately from subsequent water that goes into the main storage tank. These first 
flush gallons contain the majority of dust, pollen, bird waste etc. that builds up between rains 
and can still be used on ornamentals or lawn away from vegetable gardens. 

 
 

Keep your rain barrel reasonably clean. Rinse it thoroughly at the end of each growing season 
and as you have the opportunity throughout the summer. If you notice that its contents seem 
particularly mucky or smelly, drain the barrel, rinse it out, and start afresh with the next rainfall. In 
summary, maintenance includes checking roofs and rain gutters for vegetation and debris, 
maintaining screens around the tank, and occasionally desludging (removing sediment by 
draining and cleaning the tank of algae and other contaminants). 
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Rain Barrels and Roofing 
Certain paints and roofing materials may cause contamination. In particular, it is advised that 
lead-based paints never be used. Tar-based coatings are also not recommended, as they 
affect the taste of the water. Zinc can also be a source of contamination in some paints, as well 
as galvanized iron or zincalume roofs, particularly when new, should not collect water for 
potable use. Roofs painted with acrylic paints may have detergents and other chemicals 
dissolve in the runoff. Runoff from fibrous cement roofs should be discarded for an entire winter, 
due to leaching of lime. Chemically treated timbers and lead flashing should not be used in roof 
catchments. Likewise, rainwater should not be collected from parts of the roof incorporating 
flues from wood burners. Overflows or discharge pipes from roof-mounted appliances such as 
air-conditioners or hot-water systems should not have their discharge feed into a rainwater tank. 
 

Considerations 
 
Initial sizes typically range in capacity from around 100 to 
25,000 gallons for larger commercial or residential uses. 
The most common rain barrels are usually plastic and hold 
about 55 gallons. Depending on predicted rainfall, and 
intended use, the consumer has the ability to choose from 
a diverse range of sizes. Some considerations before 
opting for bare minimum, or a more expensive larger 
barrel is the supply desired. The area of roof draining into 
the barrel, and intended use and typical consumption of 
water for certain activities such as washing a car, 
irrigation, garden use, watering a lawn, or topping off a 
pool are a few further considerations that should be 
made.  
 
Concerning safety- Your rain barrel must be secured on a 
firm, level surface. A full 55-gallon rain barrel weighs over 
400 lbs. and tipping is a risk if it’s unsecured or on uneven 
ground.  The barrel must be structurally sound and should 
be a food-grade container made to hold liquid. 

Containers such as trash cans are not designed to withstand the pressure of the water. 
 
Cost 
Rainwater tanks may have a high (perceived) initial cost. However, many homes use small scale 
rain barrels to harvest minute quantities of water for landscaping/gardening applications rather 
than as a potable water surrogate. These small rain barrels, bought new or can be recycled 
from food storage and transport barrels or, in some cases, whiskey and wine aging barrels, are 
often inexpensive. There are also many low cost designs that use locally available materials and 
village level technologies for applications in developing countries where there are limited 
alternatives for potable drinking water.  
 
Although costs vary somewhat between manufacturers, in general, the cost of a single, rain 
barrel roof top water catchment system, minus the down spout and other accessories, averages 
about $120. Costs to a homeowner can be reduced still further by constructing his or her own 
barrel, which can be done with basic supplies for as low as $20. 
 
While rain barrel installation costs are relatively easy to quantify, the costs savings, both to the 
individual and the local utility system are not as easy to measure.  Nevertheless, it is reasonable 
to expect that widespread use of rain barrels or cisterns will decrease the hydraulic loads and 

Figure 8: A Typical Rain Barrel 
 

Source: http://www.stepbystep.com/how-to-build-a-
rain-barrel-108267/ 



	   49	  

hence the costs required for the construction and maintenance of off-site storm drain 
systems.  The reduction in volume on the local water distribution system can extend the overall 
life of it. 
 
Below, in Table 2, is a sample cost estimate for a single rain barrel, minus the downspout, in a 
residential area for use in small-scale irrigation and gardening purposes only. The estimate 
assumes that the homeowner, garden group, or volunteers provide the labor, including 
assembly of rain barrel if necessary. The disturbed area is considered to be minimal and small 
enough to avoid any permits and fees. The following are average costs for a typical, newly 
manufactured rain barrel plus optional accessories. 
 
Table 3 

ITEM COST 

Rain Barrel with sealed top                                        $120 

Overflow Kit/Runoff pipe                                             $35 

Rain Diverter                                                               $18 

Soaker Hose                                                               $21 

Linking Kit                                                                   $12 

Spigot, if not supplied                                                 $5 

Additional Guttering                                                    $5 

TOTAL ESTIMATED COST: $216   
 
 
Conclusion 
As stated before, in Geneva, water costs $4.28 per 1,000 gallons. The average person uses 50 
gallons per day just for household utilities. In the U.S. approximately 7.8 billion gallons of the 26 
billion gallons consumed daily are devoted to outdoor uses. In the summer this amount of water 
can exceed the amount used for all other purposes in the entire year. The typical suburban lawn 
consumed 10,000 gallons above and beyond rainwater each year. The EPA estimates that 
about 40% of total household water use in the peak summer months could be saved by using 
rain barrels to capture rainwater. This season in particular has exceeded average monthly 
rainfalls and harvesting even a fraction of that water can help save homeowners money, 
reduce stormwater run-off and flooding, help decrease demand and stress on local water 
systems, and reduce the amount of non-point source pollution that flows untreated into our 
precious waterways during storms.  
 
For further tips and guides about cleaning, maintenance, and/or environmental impacts visit the 
link below, or see the attached link to the EPA guide about harvesting rainwater. 
http://www.rainbarrelman.com/faq.htm 
http://water.epa.gov/polwaste/nps/upload/rainharvesting.pdf 
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Shared Parking 
 
Shared parking refers to areas or spaces 
that are used to serve two or more 
individual land-uses. This is when individual 
land-uses, either on the same site or from 
nearby sites form an agreement to share 
available parking space and/or land 
developable for parking. 
  
 
Shared parking may be applied when land 
uses have different parking demand 
patterns and are able to use the same 
parking spaces/areas throughout the day. 
Shared parking is most effective when these land uses have significantly different peak parking 
characteristics that vary by time of day, day of week, and/or season of the year. In these 
situations, shared parking strategies will result in fewer total parking spaces needed when 
compared to the total number of spaces needed for each land use or business separately. 
Figure 1 shows how shared parking can be utilized in residential neighborhoods.  
 
Application in a Historic District 

Shared driveways were actually quite common historically. In the past, prior to Zoning Codes 
which provided strict guidelines about the amount of parking required, many properties would 
share an access route, especially in downtown and urban areas where land area was limited. 
The benefits of shared driveways such as a lower installation price per property and the shared 
cost (and labor) of maintenance led to their popularity, which is apparent in historic districts such 
as Canandaigua. Shared driveways have no more visual impact than a traditional driveway, but 
the diminished paved space introduces the opportunity to increase green space, yards and 
gardens and of course, provide greater opportunity for stormwater to be filtered and 
reabsorbed into the ground. Shared 
driveways can even be combined with 
ribbon driveways and porous pavement 
to increase the amount of permeable 
surface. 

 
 
Benefits & Objectives  
The direct benefits associated with this 
type of green infrastructure include: 

• Fewer watercourse or wetland 
crossings  

• Fewer curb cuts, especially on 
State Highways 

• Improved sight lines 
• Less re-grading 
• Preservation of significant trees, or 

other preservation or resource 
protection benefits. 

• Reduce total impervious surface.  
• Reduce road/parking construction costs.  

Figure 1: Shared Driveway 

 
Source: http://home.comcast.net/~dempseys3/mpark/mpindex.html 
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• Provide safe access and adequate parking.  
• Minimize disturbance to natural site hydrology.  
• Improve site appearance  
• Create opportunities for stormwater treatment and infiltration.  

 
The principal purpose of promoting shared parking is to reduce land devoted to parking, 
thereby allowing increased densities in urban areas or providing space for open spaces, 
walkways or other amenities. This will help communities develop better potential for transit and 
encourage pedestrian and bike commutes, reducing dependence on private vehicles. The 
overall goal of this and other growth management projects is to create a sense of community in 
every neighborhood and area of the region, helping individuals feel connected and establishing 
a sense of place. 

Shared parking has the ability to not only reduce 
impervious landscapes, but have economic 
incentives such as reducing costs of developing and 
maintaining parking areas for businesses that agree to 
share parking between themselves. Shared parking 
increases communication and coordination between 
individual businesses, among business districts and 
neighborhood residents, and within large urban 
districts. By necessity, shared parking brings people 
together to consider how they can meet mutual 
needs. 
 
Environmentally speaking, reductions in the amount of 
surface parking provided for each land use also 

means less impermeable surface.  This means that there is more room for swales, vegetation, 
and other features that help prevent stormwater run-off from reaching storm sewers, slows the 
velocity in which water travels over the surfaces, and helps filter out pollutants that get picked 
up by stormwater such as oil, grease, pesticides, and fertilizers from lawns, driveways, and 
parking lots. 
 
Residential Shared Drives 
Shared driveways residentially offer shared plowing costs, and often extra parking for guests. The 
typical snow removal service could be between $25-$55, sharing with at least one neighbor 
would cut costs in half which could save a lot of money during the long winter months. The same 
principle applies with re-paving and re-surfacing. Some people are hesitant to share a driveway 
but most likely there will be no issues if you know your neighbors well. And if not, shared 
driveways are a way to connect to your neighbors and create more of a community feel in 
neighborhoods. Of course, it would be prudent to look at the deed to spell out restrictions in 
driveway use and maintenance, or write out a contract. It may also be useful to ask shared 
driveway owners how it is maintained, or when it was last paved, etc. 
 
Site Specific Considerations & Criteria 
Siting & Location 
Here, in the Finger Lakes Region when tourism kicks up in the summer season this often results in 
busier streets, more crowded parking lots, and increased street parking. The Finger Lakes also 
host many different historic districts with shop lined downtown districts, and residential areas with 
unique architecture like row houses. Shared parking and shared driveways would help alleviate 
parking stress during these times without expanding existing parking areas and retaining 
historical integrity. 
 

Figure 2: Shared Alley Access 

 
Source: http://www.forbes.com/fdc/welcome_mjx.shtml 
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Land uses often involved in specific shared parking arrangements include: 
• Offices 
• Restaurants 
• Retail 
• Colleges 
• Churches, Mosques, Temples etc. 
• Cinemas 
• Special event situations 
• Private drives 
• Public parks 

  
Shared parking is often inherent in mixed-use 
developments that house one or more 
businesses that are complementary, 
ancillary, or support other activities, such as a 
small convenience store located in the lobby 
of an office building. General parking lots 
and/or on-street parking that is available for 
patrons of nearby businesses/commercial 
districts are other forms of shared parking. 
When applied at the district-wide level, it 
can produce appreciable results. 
 
Example 
An example of how the application of shared parking as a growth management strategy 
produces results is further explained and demonstrated by Figure 4 below. By reducing the 
number of parking spaces needed by 0.5 spaces per 1000 square feet of gross leasable area 
built, based on each parking stall being 350 square feet (including the stall and associated 
circulation area), one acre of land can be saved for purposes other than surface parking for 
every 249,000 square feet of grass leasable area built.  
 
Narrower roadways, smaller parking 
areas, and smaller stormwater 
management systems often result in 
lower site development costs. Areas that 
have implemented more shared drives 
and parking lots have experienced 
lower average speeds, documented 
more room  opened up for trees and 
landscaping, improved aesthetics, and 
reduced the heat island effect by 
reducing total impervious surface. This is 
all done by designs that reduce the 
amount of parking in big over-sized lots and break it up into multiple smaller lots separated by 
vegetation create more attractive developments.  
 
Zoning 
Alternative roadway and parking designs may conflict with local codes, which often have strict 
requirements for road widths and drainage systems. However, many boards may be willing to 
adjust their standards if developers, advocates, and neighbors support the alternative design.  In 
the hopes of enhancing both the rural historical setting and agricultural spaces, implementing 
green infrastructure is acceptable.  The East Bloomfield Zoning Code states “The collective 

Figure 3: Parking 

 
Source: 
http://www.wbdg.org/ccb/AF/AFSUSTTOOLKIT/Strategies/Site/Strategies_SharedParking.shtml 

Figure 4: Shared Parking Between Different Uses 

 
Source:    http://mashable.com/2012/04/20/parking-panda/ 
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provision of off-street parking areas by two or more buildings or uses located on adjacent lots 
may be approved by the Planning Board, provided that the total of such facilities shall not be 
less than the sum required of the various buildings or uses computed separately.” (Section 135-
94) Thus, the implementation of shared parking or driveways must be approved before it can be 
installed.  
 
Overflow Parking 
Respondents who are not involved in shared parking arrangements expressed concern that lack 
of available space will send overflow parking into adjacent neighborhoods and parking areas. 
People who have experience with shared parking did not typically raise this issue. Good signage 
and routine enforcement can address any overflow concerns, as well as providing additional 
assistance for special seasonal or event parking arrangements. 
 
Safety (and Perception of Safety)  
Experience has shown that patrons will only use a parking facility if they feel safe. They need to 
feel that their car is safe from vandalism and theft, and that they can walk freely through an 
area without encountering danger to themselves. Shared parking will be most successful in areas 
that are perceived as safe by potential patrons. If the area does not promote a high user 
confidence level, additional security measures ranging from lighting to security patrols, may 
assist the signage. Shared parking also reduces crowded street parking-often making it difficult 
to see pedestrians and oncoming traffic. 
 
Signage  
Since many parking facilities are designed to minimize street frontages, thereby reducing 
visibility, participants in shared parking agreements should provide good signage. For a shared 
parking area or a shared driveway to be successful, signage must be visible and understandable 
to people using the area. Signs should indicate clearly where parking is available for each land-
use. The signs should be placed at the business, at the street access point, and inside the lot. 
These signs should be aesthetically pleasing, informative and conform to all appropriate 
municipal codes. 
 
Maintenance  
For shared projects to be a success, maintenance must be on going and thorough. Aesthetics 
are important. Not only should the facilities have landscaping in good condition, the facilities 
should be relatively free from litter. Beyond standard upkeep and appearance, the facilities 
need to be without serious defect (i.e. pavement in good repair, no potholes, and striping and 
directional arrows should be clearly visible). Maintenance concerns should be addressed though 
a shared parking agreement between participants. This is particularly important in Historic 
Districts.  
 
Concerns & Limitations  
Many interviews, surveys, and studies have revealed a number of concerns about site design 
and operation, though none appear to be barriers to shared parking development. Often 
mentioned issues are: 

• Liability 
• Location 
• Maintenance 
• Parking Overflow 
• Safety (and perception of safety) 
• Enforcement 
• Signage 
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Emergency service access is a common concern with reduced street widths. Where possible, 
these concerns can be addressed through education or multiple points of access to a site. 
 
Cost 
Narrower streets and smaller parking lots cost less than conventional streets because less 
grading, base material, and pavement is required. Open section roadways cost considerably 
less than standard designs due to the elimination of curbs and gutters. By increasing shared 
parking and opening up private or previously designated spots this increases the availability and 
ease of certain areas making it more convenient to visit and customers more likely to stop and 
browse.  
 
Conclusion 
Shared parking lots and driveways are easy ways to cut down on land used for impervious 
surface, and ugly lots. By increasing shared parking urban areas become not only less cluttered 
and often times more safe, due to increased visibility, but also much more appealing to the eye, 
encouraging more people to visit and make use of urban areas. The Finger Lakes region has 
pristine waterways and forests, with plenty of historic downtowns for visitors and tourists to enjoy, 
as well as year –round residents. Shared drives help ensure that this doesn’t change, and offers a 
new way to cut-back on increased urban development that disturbs the beautiful nature and 
landscapes in the surrounding area. 
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