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EXECUTIVE SUMMARY
CDI-Infrastructure, LLC (a Delaware Limited Liability Company) d/b/a L.R. Kimball1 (L.R. Kimball) is pleased
to provide Ontario County, New York (County) the following recommendation for the Environmental Impact
of a Project 25 (P25) Digital Trunked Communication System.
In the face of growing communication needs to support emergency service providers (law enforcement, fire
agencies, Emergency Medical Services, and municipal highway agencies) as well to comply with mandates
from the Federal Communications Commission (FCC), Ontario County is undertaking a complete
replacement of its existing emergency radio communication system. The County currently operates a multifrequency band system that provides two way communications between emergency service providers and
the County’s 9-1-1 center located in Canandaigua New York. This system is a vital link in dispatching and
managing the provision of state, county, and local emergency services within Ontario County.
The County’s objectives in constructing a new emergency radio communication system are:
¾ To provide fully interoperable communications between emergency service providers including any
outside agencies assisting in response to major emergency incidents or conditions,
¾ To provide coverage throughout the county’s service area including those areas outside of the
geographic area of the County where emergency service agencies dispatched by Ontario County are
the primary service provider.
¾ To comply with FCC deadlines to narrowband communications by January 1, 2013 and January 1,
2018.
¾ To provide in building coverage to all emergency service agencies within Ontario County (previously,
only law enforcement was provided with this level of communication capability).
Beginning in 2006, Ontario County worked with its engineering consultant, LR Kimball, to develop a
conceptual plan and develop a Request for Proposal for vendors to design a communication system
meeting the County’s needs. The County has decided to implement a Project 25 Digital Trunked
Communication network as the most practical method to meet its emergency radio communication needs.
The Ontario County Project 25 Digital Trunked Communications Network is a complex system composed of
several distinct parts. Each of these parts is described and analyzed in detail in the body of this report. This
section shall briefly analyze the data presented in the remainder of this report and draw conclusions from

L. Robert Kimball & Associates, Inc. was recently acquired by CDI Corporation, a publicly held
company, through its wholly owned subsidiary Management Recruiters, Inc. and is now known as CDIInfrastructure, LLC d/b/a L.R. Kimball.
1
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the data. The sections of the system are analyzed below in the same order as their impacts are studied in
the remainder of this statement.
First, the portable (hand held equipment) and mobile (auto mounted) portion involves little more than the
replacement of existing equipment. As such, no environmental impact statement is required.
Second, the ten (10) new dispatch consoles and associated network control and monitoring equipment to be
located in the Sheriff's Communications Center and the four (4) new dispatch consoles and associated
equipment to be located in the County Emergency Management Agency offices are judged to be of
negligible negative environmental impact. All equipment will be built to government and industry standards,
and all cables fully shielded. Except for the speakers and switching mechanisms contained in the consoles,
the rest of the equipment will be housed in a separate equipment room, connected by shielded cables
located under a computer access floor. Electrocution hazard will be minimized as all equipment will be built
to all applicable government standards. Operators will be exposed to no more radiation from cathode ray
tube (CRT) and closed circuit monitors than with the existing consoles. The new consoles represent a
significant advancement in technology from the existing consoles. The possible environmental impact of the
new console system is judged to be negligible.
Third, a microwave network is to be installed connecting the dispatch center with each of the remote
broadcast sites. The low power output of this system and its use of highly directional antennas render the
non ionizing electromagnetic radiation impact negligible. The existing microwave dish attached to the tower
adjacent to the Sheriff’s Dispatch Center in the City of Canandaigua will continue to be used to connect the
dispatch center to the remote communications sites. The existing six foot microwave dish and tower do not
have a significant environmental impact on the Ontario County Court House and Masonic Temple buildings
as these major historic buildings both face away from the existing dish location and are more than 500 feet
distant. The public safety needs of County residents are hereby judged to far outweigh any of the minor
impacts identified with these two historic buildings.
Finally, fourteen (14) remote 700MHz broadcast sites are anticipated. These sites all share several
potential environmental impacts. Acceptable standards for non ionizing electromagnetic radiation on the
ground at broadcast sites have been identified, and based upon the power levels and elevations of the
equipment to be installed; all individual broadcast antennas will produce power densities at the ground
which are expected to be far below the accepted standard. Since individual sites have not been finalized, a
methodology has been developed to evaluate the cumulative effect of multiple broadcast antennas at a
single site, and a standard to which the predicted level is to be judged.
Air traffic safety will be a concern at every remote broadcast location. Proximity to known low level flight
paths and airports will be avoided. Once sites are finalized, they will be registered with the Federal Aviation
Administration (FAA) which will be responsible for determining if they pose any possible hazard relating to
air traffic safety. The FAA shall determine the safety of the proposed location, and the necessity of optical
painting and lighting for any proposed tower.
All of the sites are subject to trespass by unauthorized personnel. Such trespassers can climb towers and
risk injury from electrocution or from falling from great height. To mitigate these risks, security fencing will
be erected surrounding all tower bases and equipment buildings, and separate security fencing surrounding
all guy wire anchors. In addition, all sites will be marked with electrocution warning signs. These measures
should adequately mitigate the identified hazards.
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The towers, like all structures, face the possibility of collapse under severe environmental conditions. To
mitigate the danger associated with collapse, all towers will be designed to meet or exceed the
Telecommunication Industry Association-Structural Standard for Antenna Supporting Structures (TIA-222-G)
generally accepted conditions for this part of the country. Specifically TIA-222-G requires that towers in the
County be designed to withstand 90mph winds without ice and 40mph winds with a one inch radial ice load.
In addition, the County shall endeavor to own or otherwise control property on which a tower could fall. This
will restrict other construction from the area, and allow the County to restrict access during severe weather.
Unintended bird kill appears to be a minimal potential impact as the County anticipates that none of the
towers will be of a height approaching the 1,000 ft. towers around which bird kill has been documented to
occur. In addition during the site selection process, sites on major migratory bird fly ways will be avoided.
All of the towers will have a negative aesthetic impact. Several mitigating measures have been identified for
reducing the impact such as vegetative screening for near field views, painting the towers a neutral color
where allowed by the FAA, and selecting tower heights to be the minimum necessary to adequately cover
the area of the County plus three miles outside the County borders with 95 percent reliability..
Several site selection parameters for reducing the impact of towers on adjacent property have been
established (these are detailed in section 4 of this statement). Compatible land uses such as existing tower
sites will be sought, and incompatible land uses such as high and medium density residential uses, historic
sites and buildings and known major natural vistas, avoided. Sites will be selected by following the site
selection criteria, and balancing those with the County's need for a particular site to provide emergency
communications coverage.
In summation, while the aesthetic impact of the towers will be undeniable, it is the County's position that if
the site selection parameters are followed to the maximum extent practicable, that the public safety benefits
far outweigh any of the impacts identified with this portion of the Communications System and that it should
therefore also be immune from any local zoning requirements or procedures..
The site selection criteria established in this statement shall be the guide in the selection of these sites.
The balance of this page is intentionally left blank.
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1.

INTRODUCTION
The purpose of this generic impact statement is to first introduce the reader to the County communications
problem and then identify and analyze the potential environmental impacts which emanate from the
proposed communication system as a whole.
Next, impacts associated with potential remote transmit and receive sites are identified and analyzed.
These are broken down into impacts which are common to all sites and those which are site specific.
Wherever possible, performance parameters are established for weighing these impacts on a site by site
basis. Miscellaneous impacts such as the impact on use of energy are then discussed, followed by an
analysis of alternatives to the system proposed.
Finally, site selection criteria aimed at minimizing site specific impacts such as compatibility of land uses are
established. These parameters and selection criteria are aimed at identifying the issues to be dealt with in
performing the environmental review of the sites when they are finalized.

1.1 GENERAL BACKGROUND
The growing population of the County (100,224 in 2000 and 104,461 in 2005), the increasing age of existing
County communications equipment, deficiencies in overall system coverage and congestion on existing
channels have prompted the County to seek proposals for a new Communication System to serve the
emergency services in the county, and to accommodate County administrative communication needs.
The increasing population and the increasing number of emergency calls have made it more likely that lack
of sufficient radio coverage will result in missed communications between dispatchers and emergency
responders resulting in unnecessary risks to the public and to the first responders who rely on adequate
communications between themselves and dispatch.
The major coverage holes which currently exist are
¾ East of County Road 6 along Seneca Lake
¾ South and west of the South Bristol area
¾ Northwest of Victor
¾ Spotty areas that are shadowed by rolling hills throughout the county, and especially in the higher
relief areas in the southern part of the county.
The Board of Supervisors hired L.R. Kimball as consultants to guide them through the process of
determining the county's communications needs, defining the performance requirements for a system that
would meet or exceed those needs, developing procurement documents, and evaluating proposals received
from vendors to design and install the system.
The existing system uses a mixture of very high frequency (VHF) low band (30MHz), VHF high band (150
MHz) and ultra high frequency (UHF) (450 MHz) frequencies. To deliver the necessary levels of operability
and interoperability any system must use multiple frequencies in one communications band.
The County initially focused on obtaining frequencies in either the VHF high band or UHF ranges, to attempt
to extend the operation of their existing system(s). These searches were unsuccessful for a number of
reasons:
February 17, 2011 | P a g e 4
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¾
¾
¾

These bands are very crowded; most useable spectrum is already licensed.
When available frequencies were located, they could not be licensed throughout the County.
Ontario County, due to its proximity to Canada is subject to more stringent licensing requirements
than other locations, further limiting the ability to license frequencies for use in a countywide system.

The County made multiple unsuccessful attempts to license frequencies in these bands for use in a system
to be used by all agencies in the County. Subsequently, the Federal Communications Commission (FCC)
mandated that all VHF and UHF radio equipment must operate in 12.5 kHz channels (narrow band) by
January 1, 2013.
In 2005 the State of New York (State) began to deploy the Statewide Wireless Network (SWN). This system
had been designed to use 800 MHz frequencies and was designed to deliver very high levels of mobile
coverage throughout the state. The state had established varying levels of “partnership” in the use of that
system. The County intended to link to that system as either a gateway partner or as a full partner, and that
system would have provided the foundation for a countywide system.
The SWN was to be deployed in Phases, beginning with Erie and Chautauqua Counties (called the Primary
Regional Build or PRB by SWN.) Once this initial region was built, tested and accepted by the state, the
plan was to continue expansion of the system. Ontario County was well positioned to take advantage of this
system once testing was successfully completed.
The PRB was tested, and the State was never satisfied with the results of the testing. Multiple tests were
carried out, none meeting the State’s requirements. In 2008, the State declared the contractor to be in
default and stopped development of the system.
The inability to expand the County’s existing systems in the VHF or UHF bands, the State’s decision to
discontinue the build out of the SWN, and the impending FCC requirement to narrowband existing VHF and
UHF infrastructure, have left the County with one viable choice for the deployment of a countywide systems;
that is the use of the 12 700MHz channels that are currently allocated in the Region 55 700 MHz Plan. The
plan is available for download at:
http://www.nys-rpc.org/region_55/documents-55/RPC%2055%20700-MHz%20Plan%20(v2).pdf
The County developed a Request for Proposal for a Project 25 Digital Trunked Communications Network,
which was released in April, 2010. Vendor responses were received in June, 2010, and were evaluated by
the County and its consultant. Based on these reviews, the committee recommended that the Board of
Supervisors award a contract to Harris Corporation.
The County Board of Supervisors through the adoption of “Resolution No. 559-2010-Award of Contract
for Emergency Radio Communication System, Capital Project No. 7–2006” has authorized Harris
Corporation to begin final design and construction of the Countywide 700 MHz radio system.

1.2 THE PROPOSED SYSTEM
The system designed by Harris to address the County's Communication needs includes provisions for the
following users:
¾ County Sheriff's Dispatch and Operations
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¾
¾
¾
¾
¾

Emergency Medical Services Dispatch and Operations
Fire Department Dispatch and Operations
Mutual Aid with surrounding Counties and the State
County Highway and Local Municipal Highway Communications
Administrative Communications

The system design provides for coverage to a portable radio with 95 percent reliability in 95 percent of the
land area of the County. To deliver this level of coverage, Harris has proposed to deploy a system that will
use 14 transmitter sites located across the County. These sites will be a mix of existing County-owned
transmit sites, existing leased transmit sites and new transmit sites. All of the sites will be connected to
each other and to the central dispatch center through the use of a looped microwave network, combined
with existing County fiber optic network resources.

1.2.1 Subscriber equipment
The first part of this system involves the replacement of the County Sheriff's outdated mobile (automobile
based) and portable (hand held or 'walkie talkie') equipment. Specifically, this will entail the purchase and
installation of 70 new mobile units into County Sheriff's vehicles, and the replacement of 70 portable units.

1.2.2 Radio Console Equipment
The second part of this system involves the replacement of the existing County dispatch console equipment.
New dispatch consoles will be installed in the new Sheriff's Communications Center and in the County
Emergency Management Agency offices. This equipment will be a major upgrade in technology from the
existing equipment, and allow for dispatch of an increasing number of fire and emergency medical service
companies. In addition, the growing County population and urbanization has created the need for more
dispatch consoles and operators.
The only environmental impact of concern identified with respect to the consoles is the electromagnetic
radiation which the dispatchers will receive from the computer monitors and closed circuit surveillance
cameras built into the consoles. The majority of the electronic equipment supporting the consoles and the
link with the remote transmit and receive sites will be located in a separate equipment room, with all
connecting cables being shielded and located under a computer room type access floor.

1.2.3 Microwave Network
The third component of the system is the linkage between the dispatch center and the remote transmitter
sites. The sites will be linked together via the use of a microwave network. The preliminary system design
calls for the use of 14 transmitter sites, divided into 2 separate simulcast cells.
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Northern Simulcast Cell
Victor–High Street (Existing, County Owned)
Hopewell (Existing, County Owned)
Cheshire (Existing, County Owned)
Seneca (Existing, County Owned)
Geneva (Existing, Leased)
5 & 20 (Possible new site)

Southern Simulcast Cell
Gannett Hill (Existing, County Owned)
Canadice (Existing, County Owned)
South Bristol (Existing, Leased)
Bristol Center (Existing, Leased)
Canadice VDOC (Existing, Leased)
Lynx Lodge (Possible new site)
Shay Road (Possible new site)
Hunt Hollow (Possible new site)

Table 1—Northern and Southern Simulcast Cell Sites
By dividing the system into separate cells, the County can make more efficient use of the available 700MHz
channels that are allocated to the County by the FCC. Each of the sites will be equipped with several
700MHz transmitters. Sites located in the more densely populated Northern cell will each have eight (8)
transmitters. Sites located in the Southern cell will each have four (4) transmitters.
In a simulcast system all sites are configured to simultaneously transmit the same audio information. This
audio information can either be voted audio from the receivers at any of the remote sites, or from the
console. When a portable or mobile unit is keyed in the field, the radio frequency (RF) signal will be
received at one or more of the sites. The voting system will compare the received audio from those sites
and select the strongest signal to be
re-broadcasted at all sites and relayed back to the Dispatch Center. The console operators will hear the
voted receive audio and have the capability of overriding the transmission or even disabling the automatic
retransmit function of the system.
The diagram on the following page shows the preliminary network design, showing the locations
recommended for transmitter sites. The design has been made to use existing tower sites, either County
owned, or leased, to the greatest extent possible. The final selection of the simulcast sites is up to the
successful contractor and will be negotiated with the county. Section 4 of this report deals with the
establishment of site selection criteria.
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Figure 1—Preliminary Network Design and Site Location
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The lines on the diagram connecting the remote receive locations with other remote sites then to the
dispatch center, denote the microwave communications linkage system. The microwave system relays
outgoing dispatch communications from the Dispatch Center to the transmitter sites, where it is turned into a
radio signal and broadcast for system users to receive.
A microwave system was required for several reasons. First, it is much more dependable than leased
phone lines. The preliminary microwave design provides reliability of greater than 99.999 percent for the
entire network. The network is designed to provide less than 5.5 minutes of downtime in a year of use.
Second, the network has been designed to provide additional capacity beyond the requirement of the
system as designed. The County may choose to use this additional capacity to carry voice, data or other
information that currently requires a dedicated circuit and recurring monthly charges. With a microwave
system, there is much less cost involved after initial purchase. Third, a microwave linkage is essential to the
successful operation of a simulcast system. For a simulcast system to work properly, the voice
transmissions must arrive at the remote transmitter sites at a specific time and be re-broadcast at the same
time. Telephone lines make this precise arrival timing extremely difficult, and by their nature are prone to
outages and delays.
The system will undergo a series of tests conducted by the vendor and overseen by L.R. Kimball to
determine if
95 percent coverage has been achieved during full vegetative foliage, prior to system acceptance by the
County. Upon final acceptance, the successful vendor must guarantee system performance for one year.
The impacts common to all the broadcast sites will be dealt with in the following sections of this report.
First, the system will introduce the potential for electrocution hazard into the environment. This issue is
dealt with in section 2.3 below. Second, towers and antennas and microwave dishes at each of the sites will
have an aesthetic impact in the environment. These aesthetic issues are dealt with in section 2.4, which
establishes the main parameters for conducting a site specific review.
The various remote sites have several site specific considerations in common, though each must be
evaluated on a case by case basis. These include items such as compatibility of land use, existing towers
and scenic vistas. Section 4 of this statement establishes the site selection criteria which the county will use
in working with the successful vendor in selecting the remote tower sites in an effort to minimize
environmental impact.
In New York State, zoning jurisdiction resides at the local municipal level, specifically in regard to this project
the city of Canandaigua and each town where communication tower sites are located. Since 1988, the
courts have established a nine point test for consideration of whether a municipality’s action should be
exempt from local zoning requirements. The County anticipates meeting lot size and setback requirements
for equipment shelters, fencing, and backup power propane tanks, as well as standards for locating
driveway access, building and fencing maximum heights, but due to the critical nature of this system, and
the fact that it will serve the public safety needs of all emergency services in the County, the County will not
be subject to the zoning requirements of the various municipalities.
Whenever the standards and parameters established in this report are not met by a specific site, the needs
of public safety in the form of improved emergency communications will have to be weighed against the
potential environmental impact.
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2.

ENVIRONMENTAL EFFECTS

2.1 Consoles
The ten (10) new C3 MaestroIP Console dispatch consoles and associated network control and monitoring
equipment are to be located in the Sheriff's Communications Center and three (3) new C3 MaestroIP
dispatch consoles and associated equipment are to be located in the County Emergency Management
Agency offices are judged to be of negligible negative environmental impact. Each console is personal
computer (PC) based and equipped with 20 inch liquid crystal display (LCD) monitor, keyboard/mouse,
headset, and two desktop speakers. Each console is configured with six simultaneous talk paths.
All equipment will be built to government and industry standards, and all cables fully shielded. Except for
the speakers and PC equipment that makes up each console position, the rest of the equipment will be
housed in a separate equipment room, connected by shielded cables located under a computer access
floor. Electrocution hazard will be minimized as all equipment will be built to all applicable government
standards. Operators will be exposed to no more radiation from CRT and closed circuit monitors than with
the existing consoles. The new consoles represent a significant advancement in technology from the
existing consoles.
The possible environmental impact of the new console system is judged to be negligible.

2.2 Exposure to non ionizing radiation
Ionizing radiation is characterized by short wavelength and high frequency waves that produce electrically
charged ions in matter which they strike (including human tissue). One example of this type of energy wave
is an X-ray. None of the equipment to be used in the Project 25 Digital Trunked Communications Network
involves the use of ionizing radiation. Both the microwave system and the radio frequencies to be employed
fall within the definition of non ionizing electromagnetic radiation. These waves do not typically ionize the
matter which they strike, and are characterized by longer wave lengths and lower frequencies than ionizing
radiation.
In 1996, the FCC adopted new guidelines and procedures for evaluating environmental effects of RF
emissions. The new guidelines incorporate two tiers of exposure limits based on whether exposure occurs
in an occupational or "controlled" situation or whether the general population is exposed or exposure is in an
"uncontrolled" situation.
The FCC’s Office of Engineering and Technology (OET)) published documents that permit users to
determine the expected exposure levels from a given transmitter site, taking into account all transmitters at
the site. These documents are far too lengthy to include in this report, but are available for download and
review from the FCC at the following site:
http://www.fcc.gov/oet/info/documents/bulletins/#65
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2.2.1 Microwave exposure
It has been inferred from studies of exposure to ionizing radiation that exposure to high levels of non
ionizing radiation could cause similar health effects, especially over the long term. For example, exposure
to high levels of microwaves might literally cook internal organs. However, since the microwave antennas
are highly directional, focusing the transmission directly at the receive site, there is negligible radiation
exposure anywhere but directly in front of the microwave dish. Microwave dishes will be mounted high
above ground level, making such exposure highly unlikely.

2.2.2 Other RF exposure
The power output of the radio transmitters will vary depending on final site selection. Due to the County’s
proximity to the Canadian border, FCC and Industry Canada Regulations strictly limit the amount of power
that may be used at transmit sites, based on ground altitude, antenna height and proximity to the border.
Maximum Permissible Exposure (MPE) analyses study non-ionizing RF emissions, and predict the potential
exposure for humans at or near wireless communication sites as defined in the FCC OET Bulletin 65.
These analyses must take into account all RFs being transmitted at a site. The predicted RF emissions are
evaluated against acceptable limits as defined by specific established standards. The analysis then
determines if the communications site is in compliance with these standards and other relevant regulations
regarding safe human exposure to radio frequency radiation.
While we expect that the height of antennas (typically 130 feet or more above ground level), and the
relatively low power output required by the FCC will make performance of these studies unnecessary, the
County is prepared to perform these analyses once final site selections are made.

2.3 Electrocution Hazard
All of the proposed broadcast and receive equipment use electricity in sufficient voltage and amperage to
constitute a potential electrocution hazard. To mitigate these factors, all equipment will be built to
Occupational Safety and Health Administration (OSHA) standards, and clearly marked with appropriate
warning labels. All such equipment shall be housed within a separate equipment room adjacent to the
dispatch center. At transmitter sites, all equipment will be housed within secured equipment buildings. Only
trained, authorized personnel shall have access to said equipment room and buildings.
The towers will not be electrically charged, though they will carry radio transmission cables and microwave
wave guides from the base station equipment to their respective antennas and dishes. To protect both
people and animals from any hazard, all towers and their guy anchors will be fenced off by barbed wire atop
a six foot high chain link fence. Similarly, any requisite equipment buildings shall be enclosed within the
security fence surrounding the tower base. Such fencing shall be marked with appropriate electrocution
hazard warning signs.
These measures should help in mitigating the hazard of electrocution in the case of a lightning strike. To
further reduce these chances, as well as reduce the chance of a lightning induced fire, lightning arresters
will be placed on all transmission cables, and all equipment and structures will be grounded in conformance
with all OSHA, New York State Uniform Building and Fire Prevention, and other reasonable prudent state or
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federally recognized standards. The security fencing will function as a reasonable deterrent against
pranksters or other unauthorized personnel wishing to climb the towers.

2.4 Visual pollution from proposed towers and microwave dishes
2.4.1 Sheriff's dispatch center
The microwave system will continue to use the existing six feet diameter microwave dish located on the
tower adjacent to the Sheriff’s Dispatch Center. There will be no change to the location or size of this dish.

2.4.2 Antennas and Dishes
As previously discussed, this communications systems will entail the use of several 700 MHz broadcast and
receive whip type antennas and solid microwave dishes six or eight feet in diameter mounted on towers well
above surrounding ground elevations. Both the antennas and dishes will have minimal visual impact upon
the environment as compared to the tower structures on which they will be mounted. These types of towers
nearly always have a major impact on the visual environment which is often difficult to practically mitigate.
Several following sections of this impact statement deal with establishing the criteria for site selection and
mitigating measures.
It is the determination of this study that in following the site selection process and the mitigating measures
defined as practical, that any adverse environmental impact resulting from the construction of new towers or
modification to existing towers will be far outweighed by the increased reliability and improved
communications between the dispatchers and fire departments, emergency medical services, and County
Sheriff Deputies.

2.5 Tower sites, towers, and associated structures, elements in
common
2.5.1 Air traffic safety
The determination of impact upon air flight safety will be left up to the FAA during the site selection and
design process. The FAA will determine whether individual proposed towers will have to be lighted and or
painted red and white for easy optical recognition to pilots. General FAA guidelines prescribe that towers
under 100 feet require no special painting or lighting unless they lie on runway flight paths or some other
special consideration, that towers between 100 and 200 feet can be exempted from lighting requirements
based upon local flight paths and traffic, and that towers over 200 feet in height are required to have special
painting and/or lighting.

2.5.2 Unauthorized personnel
Anytime that normally unmanned structures are built, the possibility always exists that vandals or other
unauthorized personnel or even wildlife will attempt access to the facility. In addition to the electrocution
hazard discussed above, the following hazards exist:
¾ Unauthorized climbers of buildings, towers and guy wires could fall and sustain serious injury.
¾ Snowmobilers, all terrain vehicles (ATVs), motorcyclists, and pedestrians could sustain serious injury
from running into towers or guy wires.
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To protect both people and animals from any hazard, all towers, their guy anchors, and any requisite
equipment buildings will be enclosed by a locked chain link fence six feet in height topped with barbed wire
atop. Such fencing shall be marked with appropriate electrocution hazard warning signs. In addition, all guy
wires shall be painted or otherwise marked with fluorescent markers to enable them to be easily seen.
Together, these measures constitute a responsible and reasonable attempt at reducing the injury hazards
identified in this section.

2.5.3 Tower collapse
There is always the possibility that environmental conditions could overload a tower and result in its collapse
or other failure. In this situation, structures, flora, fauna and people within a radius from the tower base
equal to the tower height would be at risk. To minimize this hazard, all towers will be designed to meet or
exceed the TIA-222-G generally accepted conditions for this part of the country. Specifically TIA-222-G
requires that towers in the County be designed to withstand 90mph winds without ice and 40mph winds with
a one inch radial ice load.
The County has commissioned a structural analysis of all existing towers to determine their ability to support
the designed load of antennas and dishes. These analyses are being performed per the requirements of
TIA-222-G as outlined above. If an existing tower is not structurally capable of sustaining the anticipated
loading, it will either be strengthened accordingly or replaced by a new tower that meets or exceeds the
requirements of the standard.
All new towers shall be designed to be self collapsing in case of failure to limit the range of impact
surrounding the tower base. In addition, during the site selection process, sites for new towers will
encompass an area equal to or greater than that equal to a circle of a radius equal to· the height of the
tower with its center at the tower base. In the event that parcels of a smaller area must be utilized, then
easements shall be procured prohibiting development on property falling within the circle as described in the
preceding sentence.

2.5.4 Bird kill
Appendix B of this report document instances of birds dying as a result of in flight collisions with towers.
These documents are also available for download and review from the following site:
http://www.urbanwildlands.org/Resources/Longcore_06-253.pdf
As the report indicates, these instances are most closely associated with towers of 1,000 feet in height, low
elevation cloud cover, heavy precipitation and or fog conditions, with constant lighting, and both the
migratory season and flight path. While the exact height of any new towers will not be determined until final
site selection is completed, the tallest new tower anticipated in the current design is 250 feet tall. The tallest
existing tower is the County’s current tower at Hopewell (Archer Road) which is 320 feet in height. Any
towers that require lighting will be lit using flashing beacons which according to the report are less likely to
distract birds in flight.
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In addition, during the site selection process care will be taken to avoid sites near known migratory flight
ways and estuaries or other known rest and forage areas. At the present time these appear to be the only
known method of limiting bird kill. It is the County's position that this potential impact will be minimal, and is
far outweighed by the increased public safety provided by improved emergency medical service, sheriff and
fire department communications.

2.6 Miscellaneous Requirements
2.6.1 Irreversible and irretrievable commitments of resources
Except for the dollar investment by the County, little if any irreversible or irretrievable commitment of
resources would be made with the installation of the system regardless of the final remote transmit and
receive sites selected. All of the electronic components used in the system will be salvageable or recyclable
at the end of their useful life. The transmission towers will be available for other uses, or can be used as
scrap metal and recycled. The microwave system eliminates the need for multiple phone lines which might
be irretrievable when the system is replaced someday in the future. As the section below dealing with site
selection parameters will discuss, irreversible or irretrievable conversion of land from agriculture or some
other use may occur at the remote tower locations.
This conversion will be minimized wherever possible through the site selection process where existing tower
sites will be used whenever possible, and the amount of land actually occupied by the entry drives and
fencing surrounding the tower base and any guy wire anchors will be kept to a minimum. It is the position of
the County that if the site selection parameters established are followed, that the sites selected will have
little if any impact related to irreversible or irretrievable commitment of resources, and that such impact as
may exist will be far outweighed by the improved communications of emergency services in the county.

2.6.2 Growth inducing aspects of this action
The purchase and installation of this system will have a direct bearing on the future feasibility of installing an
emergency 9-1-1 telephone access system in the County. As far as inducing development on adjacent
property, this project should have no foreseeable impact.

2.6.3 Impact on the use and conservation of energy
The impact on the use of energy will be minimal. The existing County highway, fire dispatch, emergency
medical dispatch and administrative paging broadcast radio power will not be changed. The new simulcast
system will make use of more base stations at each site, and will use more sites than the existing system.
There will likely be a resulting increase in energy use; however the newer equipment is expected to be more
energy efficient than existing equipment, so it is not clear that the increase in energy consumption will be
proportionate to the increase in the overall number of sites and base stations. In terms of the dispatch
consoles, related equipment and the microwave linkage system, power usage will be similar if not identical
to existing power usage. Thus, the impact on energy use is judged to be minimal and not in any way
significant.
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3.

ALTERNATIVES

3.1 No Action
The alternative of not building a new system and simply repairing existing equipment has been evaluated.
The population of the County is increasing, with a resulting rise in the number of calls for emergency
response for the Sheriff, Police, Fire and Emergency Medical Services (EMS) agencies. This increase in
activity has resulted in congestion of the existing systems resulting in missed emergency calls.
In addition, the FCC has required that all agencies operating VHF and UHF systems must reconfigure those
systems for narrowband operation by January 1, 2013. Taking no action, and continuing to operate the
existing system in wideband mode, would expose the County to fines and sanctions from the FCC.
One of the effects of narrowband modulation is a small reduction of audio quality compared to wideband
modulation for an equal value of RF signal strength. To maintain equal audio quality would require a
stronger RF signal, but the FCC narrowband requirement makes no provision to allow for an increase of
transmitter power. Thus, conversion to narrowband will effectively reduce the coverage area by a small
amount, equivalent to-2 dB to-3 dB. Where the current wideband system coverage provides good audio
quality the small reduction in audio quality will not be a significant factor in communications. However, for
those areas where audio quality is marginal, the small reduction in audio quality can be expected to reduce
marginal but passable communications to unusable communications some of the time. Since the public
safety community reports that there are substantial areas of marginal communications coverage in the
County, negative operational impacts can be expected as a result of the narrowband conversion.
Taking No Action is not a viable alternative.

3.2 Upgrade existing system
Expand the existing UHF or VHF system to provide adequate capacity by acquiring more frequencies and
improve the coverage by building additional transmitter sites, and replace all the equipment not capable of
narrow banding. The primary benefit of this option is that some of the existing subscriber equipment
(mobiles and portables) might be reusable, subject to the equipment replacement requirements to provide
narrowband capability.
However, frequency searches have shown that a sufficient number of new Countywide VHF repeater-pair
frequencies are not available for licensing. The same is true for UHF (450 MHz) repeater-pair frequencies.
The lack of available frequencies effectively eliminates this option as a viable opportunity.
Upgrading the existing system does not appear to be a viable alternative.

3.3 New System utilizing existing sites
This alternative would involve a microwave linkage system and simulcast transmission from the existing
County Towers and sites. This alternative was abandoned since the existing tower transmission sites are
not located in areas that will provide the required 95 percent portable coverage with 95 percent reliability
throughout the County.
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Building a new system utilizing only existing County owned sites is not a viable alternative.
The balance of this page is intentionally left blank.
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4.

SITE SELECTION PARAMETERS: TOWERS AND
RELATED STRUCTURES
As detailed above, the County has sought to establish criteria for the selection of sites to house new
transmitter sites. Part of that process entails identifying where you DO NOT want to place towers and other
such structures.

4.1 Non Preferred Locations
The following list identifies land use types and characteristics of areas which are judged to be incompatible
with tower construction or incompatible for proximity to towers:
¾
¾
¾
¾
¾
¾
¾
¾
¾
¾

Water front areas, especially on the Finger Lakes.
New York State Regulated Wetlands.
Floodways and Floodplains as identified on the Federal Emergency Management Agency (FEMA)
Maps.
High and medium density residential areas.
Major flyways of migratory birds.
Critical wildlife habitats.
Critical environmental areas as identified under the New York State Environmental Quality Review
Act and associated regulations.
Areas adjacent to state parks, historic sites, historic landmarks and local cultural areas.
Areas severely impacting known significant natural vistas, especially on property where no other
communications towers exist in proximity to the proposed location.
Property containing prime agricultural land which has not already been disrupted by being developed
for use other than agriculture.

These parameters will be used as guidelines for eliminating potential sites. They will not, however, be
utilized as absolute eliminating factors. Other positive site characteristics and the importance of a particular
site in regard to providing radio system coverage will be weighed by the County in determining whether the
advantages outweigh the disadvantages on a particular site.

4.2 Preferred locations
The following list identifies property which is best suited for constructing towers and their associated
structures (small 12 ft x 24 ft or 12 ft x 30 ft. equipment buildings, emergency generators, access drives, and
electric service) in terms of minimizing adverse environmental impact:
¾ Municipally owned property.
¾ Property containing existing communication towers, or in proximity to existing towers.
¾ Areas of low population density.
¾ Wooded areas to shield views of the tower as much as possible.
¾ Areas of low growth potential.
¾ Areas of low visibility, especially from public recreational areas.
¾ Property of sufficient size to contain the tower on site in the event of total collapse.
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Other factors may drive the County's selection of remote tower locations, which will have to be weighed
carefully against potential environmental impacts on a site by site basis. These include but are not limited
to:
¾ Propagation analysis and coverage for both transmit and receive, in relation to the County's goal of
achieving 95 percent coverage over the entire County plus one mile. Areas of high elevation are very
often favorable since this factor reduces holes in coverage.
¾ Ability to establish microwave connectivity. Once tentative sites are identified, a microwave path
analysis will be done to determine final feasibility. This study will analyze whether any topographic or
other obstructions exist between the proposed tower sites which would obstruct the microwave
signal.

4.3 Mitigating measures for visual impact at tower sites
4.3.1 Landscape buffers
Wherever coverage requirements and the above specified site selection parameters determine that a new
tower and or other equipment is to be constructed, the bases of such towers and other equipment shall be
screened from local roads and pedestrian trails where practical in the immediate vicinity of the proposed
construction. This screening shall consist of vegetative plantings in harmony with the surrounding natural
environment planted at the base of said tower and or equipment. Evergreen understory and overstory will
be used wherever practical. In this way the impact in the immediate environment will be mitigated.
In no way should this section be construed to mean that it is the intention of the County or its agents or
assigns to screen any proposed tower and or equipment from view from all roads by means of screens
placed along or adjacent to those roads. Such a solution would entail prohibitive costs and delays for the
negotiation to put plantings on private property. As stated above, it is the County's intention to screen the
near field view and through the site selection process to reduce the visual impact on landscape views and
vistas as much as is practicable.

4.3.2 Removal of unused towers
In any instance where a new tower is proposed to replace an existing County owned tower, the County shall
endeavor to remove said existing tower. In the case of County owned towers on County property, such
towers shall be removed after new towers are erected. All non County users, such as the State Police, New
York State Department of Environmental Conservation (NYSDEC), etc., having equipment mounted on
County owned towers, shall be required to have such equipment moved to locations on the new towers,
after which the old tower will be removed.
While in most instances the new tower will exceed the tower to be removed, the visual impact can be
reduced by removal of existing towers wherever practicable. In addition, if sites with multiple existing towers
are located, it may be possible to combine all uses onto the new tower. This would reduce the number of
towers on site, thus reducing negative impact or possibly constituting a positive impact on the visual
environment.
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4.3.3 Minimize the number of tower sites
During the site selection process every effort will be made to utilize the least number of new tower locations
while still maintaining the broadcast and talkback coverage of 95 percent of the County plus one mile 95
percent of the time. As the site selection parameters and mitigating measures described herein enumerate,
every effort will be made to utilize existing towers. Existing towers will be analyzed to determine their ability
to support the planned deployment of antennas and microwave dishes. The use of existing towers and the
use of the minimum number of new tower sites while preserving the required 95 percent coverage will
reduce the impact on the visual environment to the maximum extent practicable.

4.4 Tower site design
In the development of sites, minimal impact on existing land cover will occur as it is the County's intention
only to clear the space required for the tower base, the guy anchors, the equipment building and the access
road. A minimal area including the tower base and equipment building will be placed within security fencing.
Similarly, any guy wire anchors will be separately fenced.
The diagrams on the following page show a typical site layout for the sites that are envisioned for the
County system. One site has a 60ft. x 60ft. fenced compound, enclosing a 12ft. x 24ft. equipment shelter,
with an additional 12ft. x 12ft. enclosed room to house the emergency generator, an external fuel tank for
the generator and the base of a guyed tower. The guy cables will extend beyond the compound and will
each be surrounded by fencing. The second example shows the same equipment, but located in an 80ft. x
80ft. compound. A compound of this size would offer the possibility of housing an additional equipment
shelter.
The balance of this page is intentionally left blank.
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Figure 2—60ft. x 60 ft. Guyed Tower Site
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Figure 3—80ft. x 80 ft. Guyed Tower Site
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As described elsewhere, every effort will be made to use property already containing towers or in proximity
to property containing towers. If a situation should occur where a site was suited to serving as a County
tower site, but existing towers on the property were of insufficient strength or height to meet the needs of the
County system, a reasonable effort would be made to combine existing uses on any new tower constructed
for the County system so that other on site towers could be removed. There may occur situations where a
site containing multiple towers can be replaced by a single new County tower.

4.4.1 Tower color
Wherever possible, subject to FAA determination in regard to air safety, all towers shall be unlighted and
painted a grey color to reduce visual impact. See section 2.5.1 of this impact statement detailing FAA
guidelines.

4.4.2 Tower height above grade
The height of towers above grade shall be the minimum required to provide adequate microwave linkage
paths between towers and the 95 percent coverage of the County plus one mile for both talk out and talk
back to mobile and portable radios operating on the sheriff's frequency. Such height above grade shall be
determined during the site selection process by consultants and the contractor's engineers who are hired by
the County.

4.4.3 Use of guyed towers
Wherever practicable, guyed towers shall be erected instead of self supporting towers. Guyed towers have
a much smaller facade area than self supporting towers, and thus tend to be less dominant in the
landscape.

4.4.4 Use of existing towers
Where possible, the County will attempt to negotiate agreements with other tower owners to lease space for
the County equipment on their towers. These existing towers must fit into the County's coverage needs and
be acceptable in regard to the microwave linkage as determined by the microwave path study. This use is,
of course, subject to the tower’s ability to support the planned deployment of antennas and microwave
dishes and will require the cooperation of private parties owning communication towers. Where achievable,
this will make multiple uses of existing towers and eliminate the need for an additional tower.

4.4.5 Use of other owners planned towers
Wherever possible the County will endeavor to lease space or work out other cooperative arrangements
with parties planning to construct new towers within the county. This would similarly lead to multiple use of
a single tower.
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5.

EXEMPTION FROM ZONING: TOWERS AND RELATED
STRUCTURES
In New York State, zoning jurisdiction resides at the local municipal level, specifically in regard to this project
the city of Canandaigua and each town where communication tower sites are located. Since 1988, the
courts have established a nine point test for consideration of whether a municipality’s action should be
exempt from local zoning requirements. Before consideration of these points, Ontario County will make
every effort to meet the requirements of each local zoning code to the extent practical.
The County anticipates meeting lot size and setback requirements for equipment shelters, fencing, and
backup power propane tanks, as well as standards for locating driveway access, building and fencing
maximum heights. Thus, consideration of immunity in this generic environmental impact statement is limited
to those items most likely to be contrary to local zoning codes; specifically tower height, tower setbacks, and
being an unpermitted use. Consideration of these three issues in as they relate to this “nine point test” is
summarized below.

5.1 The nature and scope of the instrumentality seeking immunity
Ontario County is a County seeking to construct or modify facilities as part of a regional project whose sole
purpose is to provide vital radio communications enabling and supporting the provision of emergency
services for its citizens.

5.2 The encroaching government’s legislative grant of authority
In New York State 9-1-1 service is provided by the New York State Police only in the event that a County
does not elect to construct its own 9-1-1 System. Ontario County has operated its 9-1-1 system since 1995.
In order to expeditiously dispatch emergency services personnel in response to a 9-1-1 callers needs, an
emergency radio communication system is required.
Ontario County’s 9-1-1 Center currently dispatching services for the New York State Police, Ontario County
Sheriff’s deputies, local law enforcement in its cities and towns, 34 different fire services, 17 different EMS
agencies, and 26 different municipal highway departments.
By accepting 9-1-1 calls, Ontario County assumes the responsibility for promptly delivering emergency
services from all these agencies.

5.3 The kind of function or land use involved
In the City of Canandaigua the only external construction will be cabling and ice bridge construction
between the county’s new 9-1-1 center at 74 Ontario Street; the remaining construction will be within the
existing building. In all other instances, the County will be constructing or modifying existing towers and
associated facilities (driveways, propane tanks, backup generators, equipment shelter buildings, utility
connections, fencing, and associated facilities) in rural areas at points of generally high relative elevation.
Across the county, the communication facility use is either permitted as a governmental use, allowed by
special use permit, or is not an allowed use depending upon the zoning district. In the town of Springwater,
in Livingston County, there is no zoning regulating the use.
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The County will be modifying communication towers and associated facilities at each of its existing tower
locations, and for the remaining locations will be seeking to co-locate facilities at existing tower locations.
Where an existing tower not owned by Ontario County is not sufficient to hold the County’s equipment and
where the need for providing radio coverage in the County’s service area requires a new tower to be
constructed, Ontario County will seek to construct a new facility.

5.4 The effect local land use regulation would have upon the
enterprise concerned
In those municipalities where communication facilities are not permitted in the district a site is located, or
where the county’s coverage need dictates the construction of a tower whose height exceeds the maximum
allowed, the local regulation would prohibit construction of facilities necessary to provide radio
communication coverage for emergency services.
The County’s 9-1-1 center maintains contact to dispatched agencies while on route and on the scene of
emergencies to coordinate between agencies, call in additional emergency service agencies as the situation
dictates, connect 9-1-1 callers to enroute emergency responders as deemed appropriate, and provide on air
technical assistance (for example, all dispatchers are trained EMT’s).
The County’s new emergency radio communication system is designed to provide 95% in-street coverage to
a portable radio throughout the County’s service area, in compliance with generally accepted public safety
standards. If local zoning standards prevented construction of telecommunication facilities where needed to
meet this standard, it would compromise the performance of the system and the County’s ability to deliver
emergency services.

5.5 Alternative locations for the facility in less restrictive zoning
areas
The County will only construct new communication towers and associated facilities where existing facilities
cannot be modified, co-location on existing facilities is not feasible, and where the communication facilities
are required to provide public safety coverage in the County’s service area.

5.6 The impact upon legitimate local interests
All communication towers will be galvanized or other neutral color intended to be visible from the minimum
distance practical, and will be lighted only when required by the Federal Aviation Administration. The height
of towers will be the minimum necessary to provide radio coverage complying with the public safety
standard and reliable microwave linkage with other communication towers that are part of the proposed new
county emergency communication system.

5.7 Alternative methods of providing the proposed improvement
Private communication networks providing coverage and capacity meeting minimum public safety standards
are not available and are not fortified against failure as the proposed new Ontario County emergency radio
system will be. For example, cellular phone company towers relay communications into the wired telephone
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network via aerial copper and fiber lines which are much more susceptible to failure than the county’s digital
microwave system.
These systems tend to physically fail or are overburdened by caller traffic during severe weather when
emergency communication needs are greatest while the county’s system design calls for a dedicated
microwave and radio system that are much more likely to be operable in extreme weather conditions.
The County is committed to using its existing tower sites as part of its new system, and to co-locate on other
sites to the maximum extent practical. This will minimize the number of new sites that will need to be
developed. Thus, there do not appear to be any practical alternatives to providing secure, dependable
emergency communications in the County’s service area.

5.8 The extent of the public interest to be served by the
improvements
The County’s main goal in constructing a new emergency radio communication system is to provide public
safety standard communications to be used by those first responders and other parties who are delivering
emergency services throughout the county’s service area.

5.9 Intergovernmental participation in the project development
process and an opportunity to be heard
Through the environmental review process, Ontario County will distribute the GEIS for comment to all
interested municipalities and will hold a public hearing. This will afford both municipal government officials
and the public an opportunity to comment on the project. This is the same number of public hearings that
would be involved with any zoning review process at the municipal level for a special use permit, site plan,
or variance application, and one hearing more than afforded in the town of Springwater where no zoning
exists.
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APPENDIX A

BOARD OF SUPERVISORS RESOLUTION

RESOLUTION NO. 559-2010
AWARD OF CONTRACT FOR EMERGENCY RADIO COMMUNICATION SYSTEM, CAPITAL PROJECT NO. 7 – 2006

WHEREAS, Resolution No. 496-2006 created Capital Project No. 7 of 2006, the New Ontario County Emergency
Communication System, and hired the firm of L. Robert Kimball & Associates, Inc. (hereinafter referred to as
‘Kimball’) to provide engineering services in regard to the preliminary design of said communication system; and
WHEREAS, Kimball has worked with County staff to produce a plan for the Radio System in response to new
Federal Communication Commission orders that require decommissioning of major portions of the County’s existing
Emergency Communications System, and that maintain service levels for law enforcement and highway departments
and provide that same level of service for Fire and EMS services; and
WHEREAS, Kimball has worked with County staff to draft Ontario County Request for Proposal R10032 entitled
‘Project 25 Countywide Digital Radio Network and (hereinafter referred to as the ‘RFP’) describing performance
specifications and requirements for the core components of a new Ontario County Emergency Radio Communication
System, a copy of which is on file with the Clerk of this Board; and
WHEREAS, Said RFP was released and advertised by the County Purchasing Department; and WHEREAS, Two
responses to said RFP were received by the County Purchasing Department, copies of which are on file with the
Clerk of this Board; and
WHEREAS, The County Project Manager, representatives from Kimball, the Sheriff, the 9-1-1 Coordinator, the
Emergency Management Coordinator, the County’s Chief Information Officer, and several other involved County
staff, hereinafter collectively referred to as the ‘Project Management Team,’ evaluated said RFP responses according
to the criteria and scoring described in said RFP, with the resulting scoring on file with the Clerk of this Board; and
WHEREAS, Both vendors submitting responses to said RFP were interviewed by the Project Management Team and
both venders offered additional enhancements to their proposals during their interviews as documented in the letters
from said vendors, copies of which are on file with the Clerk of this Board; and
WHEREAS, Kimball and the Project Management Team have recommended that the proposal submitted by Harris
Corporation, RF Communications Division as enhanced by their letter dated July 12, 2010, be accepted; and
WHEREAS, The Public Safety Committee has reviewed and recommends adoption of this resolution; now, therefore,
be it
RESOLVED, That the Ontario County Board of Supervisors hereby accepts the proposal of Harris Corporation, RF
Communications Division , 1680 University Avenue, Rochester, NY 14610, as described in their response to RFP
R10032 dated June 4, 2010, as clarified by the vendors “Orals Presentation” binder dated July 12, 2010, and as
enhanced as documented in the vendor’s letter dated July 12, 2010, and as further clarified based on the vendor’s
letter dated July 27, 2010, all on file with the Clerk of this Board to provide a P25 Countywide Digital Radio Network
for an amount not to exceed Nine Million One Hundred and Ninety Nine Thousand Dollars ($9,199,000.00); and
further
RESOLVED, That the Ontario County Board of Supervisors hereby accepts the option pricing provided by Harris
Corporation, RF Communications Division for a Verint Logging Recorder for an additional Ninety Five Thousand Two
Hundred Forty Three Dollars and Fifty Five Cents ($95,243.55) as described in their cost proposal dated July 12,
2010, bringing the contract total to Nine Million Two Hundred Ninety Four Thousand Two Hundred Forty Three
Thousand Dollars and Fifty Five Cents ($9,294,243.55); and further

RESOLVED, That the County Administrator be, and hereby is, authorized and empowered to execute a contract with
said firm for said amount, subject to review and approval by the Office of the County Attorney; and further
RESOLVED, That the term of said contract shall commence on September 17, 2010, and terminate on December 31,
2013; and further
RESOLVED, That the cost of this contract shall be funded from line item E2550 Signal and Equipment in the budget
of Capital Project No. 7 of 2006; and further
RESOLVED, That the Department of Finance is directed to make all necessary budgetary and accounting entries to
effect the intent of this resolution; and further
RESOLVED, That certified copies of this resolution be sent by the Clerk of this Board to the Finance Department and
to Mr. Michael Maurer of Harris Corporation, RF Communications Division.
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Communication towers in North America kill millions of
birds annually, and most of these are Neotropical species that migrate at night (Banks 1979, Shire et al. 2000). Estimates of total
annual mortality in the United States are about 4–5 million to an
order of magnitude greater (U.S. Fish and Wildlife Service [USFWS] 2000, Erickson et al. 2005). In 2000, the USFWS proposed
guidelines to minimize avian collisions with communication towers. In November 2006, the Federal Communications Commission (FCC) announced a “notice of proposed rulemaking” that
sought input on a proposal to require changes to tower design to
reduce avian mortality. Here, we review and analyze the literature
on the features of towers that can be regulated, particularly tower
design and placement, to provide a scientific basis for regulation of
tower construction and operation. We prepared an earlier version
of this review (Longcore et al. 2005) for the American Bird Conservancy and other conservation groups in response to a “notice of
inquiry” issued by the FCC in 2003 to gather information on collisions between birds and communication towers.
The ornithological literature contains frequent reports of
birds killed at lights (see references in Weir 1976, Avery et al. 1980,
Kerlinger 2000, Gauthreaux and Belser 2006). Two long-term
studies with periodic searches confirmed that large numbers of
birds can be killed at communication towers: (1) a 38-year study of
a single 305-m television tower in west central Wisconsin documented 121,560 birds of 123 species killed (Kemper 1996), and (2) a
29-year study at a Florida television tower documented the deaths
of 44,007 birds of 186 species (Crawford and Engstrom 2001). Because the FCC does not require monitoring of avian mortality at
towers that it registers or otherwise approves, and because tower
operators do not monitor mortality, bird kills reported in the literature represent only a minimum measurement of total mortal3

and

ity. Most sites are never visited to find dead birds, and most of those
that are surveyed are visited only sporadically. Despite a number
of useful reviews of the topic (Weir 1976, Avery et al. 1980, Trapp
1998, Kerlinger 2000) and recent progress on key issues such as the
influence of lighting type and tower height (e.g., Jones and Francis
2003, Gauthreaux and Belser 2006, Gehring et al. unpubl. data), an
analytical synthesis of factors influencing avian mortality at towers
would aid policy development and focus future research. Here, we
ask how design and placement of towers affect mortality of birds.
Many variables influence rates of bird mortality at communication
towers; certain types of weather conditions (e.g., frontal systems)
are implicated in most large kills (see review in Gauthreaux and
Belser 2006). Inclement weather and other physical variables, such
as the effects of the lunar cycle, are beyond the control of regulators. Therefore, we concentrate on the elements of tower design
that can influence bird mortality and that can be regulated.
M ethods
For each of the design features that influence mortality rates of migratory birds at communication towers (height, lighting, guy wires,
and topographic position), we reviewed the published scientific literature and unpublished reports and consulted extensive bibliographies (Weir 1976, Avery et al. 1980, Trapp 1998, Kerlinger 2000).
We conducted a meta-analysis of studies of bird kills at towers to
investigate the influence of tower height and guy wires on bird
mortality. Meta-analysis pools the results of many studies to detect relations that may be equivocal or contradictory in individual
studies (Gates 2002). We included studies that met the following
criteria: (1) methodology was clearly explained, (2) surveys around
a tower were completed consistently through more than one fall
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season with >10 visits (i.e., at least fall and spring, or two falls), (3)
tower height was provided, and (4) total number of birds killed was
provided. To calculate annual mortality, we assumed that fall surveys constituted 75% of a year and that spring surveys constituted
25% (Crawford and Engstrom 2001). For each study or set of studies at the same location, we recorded mean annual mortality (total
kill divided by number of years), the number of years of the study,
tower height (m), and the presence and number of sets of guy wires
and the presence and type of lighting if provided. When a study
was done at a single location with towers of different heights, we
recorded them separately. The effects of observer bias and predator
removal were incorporated in some, but not all, studies, so we used
unadjusted numbers for all towers. We transformed mean annual
mortality (ln[x + 1]) and tower height (ln[x]) to normalize distributions and performed linear regressions with ln tower height and
number of sets of guy wires as the explanatory variables. We also
entered these variables sequentially into a multiple regression to
identify any unique influence of either variable.
R esults

and

D iscussion

Tower height.—Overall, avian mortality increased with tower
height. One comparative study addressed the effect of tower
height on bird mortality. Karlsson (1977) sent a survey on bird
mortality to operators at all 400 towers in Sweden and received
250 responses. All towers <150 m tall had continuously illuminated red lights, whereas taller towers, which ranged up to 325 m,
had an additional flashing white light at the top. Tower personnel based their responses on incidental observations, without any
systematic surveys. The proportion of towers at which personnel
reported bird mortality increased from 4% at towers <100 m tall to
68% at towers 300–325 m tall (Karlsson 1977). A second comparative study, in Michigan, documented far greater avian mortality at
towers >305 m tall than at shorter towers (116–146 m; J. Gehring
et al. unpubl. data).
At a single site, Crawford and Engstrom (2001) reported decreased mortality following the reduction of a 308-m tower to 90 m.
Kemper (1996) surveyed a 152-m tower for several years without
recording bird mortality but immediately observed large mortality
events when the shorter tower was replaced with a 305-m tower.
Furthermore, in instances where a taller tower had been erected
next to a shorter one, more birds began to be killed at the shorter
tower than before (Stoddard and Norris 1967, Hoskin 1975), presumably because of the effect of lights on the taller tower.
We found no reports of instances where avian mortality decreased when a taller tower replaced a shorter tower or where avian
mortality increased when a shorter tower replaced a taller tower.
This is logical: taller towers have more surface area and, usually,
more guy wires with which birds may collide. Furthermore, most
migrants fly at 200–750 m (Able 1970, Bellrose 1971, Mabee et al.
2006). Mabee and Cooper (2004) found 26–46% of total migrants,
depending on the season and location, in the strata up to ~396 m
(although the strength of their radar may have underestimated the
number of birds at higher altitude). They found that only 2–15% of
migrants flew below 91 m during clear weather (Mabee and Cooper 2004). Therefore, all other variables being equal, substantially
more birds will encounter taller towers and their guy wires than
shorter towers, which may not require any or as many guy wires.
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For our meta-analysis, 26 towers in 14 states in the eastern
United States met our criteria for inclusion (Table 1). The linear
regression of ln-transformed mean annual mortality by tower
height was significant (F = 68.7, df = 1 and 24, r 2 = 0.74, P < 0.0001;
Fig. 1A). The effects of tower height are amplified by lighting, so
the lower mortality at shorter towers that do not require lighting,
such as the two <60-m towers in the analysis, is likely to be partly
attributable to the absence of lighting. It is impossible, however, to
investigate the effects of height completely independent of lighting, because all towers >61 m tall require some form of obstruction
lighting approved by the Federal Aviation Administration (FAA).
To investigate the influence of height for the remainder of the data
set, we omitted the two shorter towers and still obtained a significant, but weaker, relationship with a similar slope (F = 17.8, df = 1
and 22, r 2 = 0.44, P < 0.0004; Fig. 1B). This result is not surprising;
we expected few fatalities at short towers, but at taller towers the
influence of other variables is likely to confound the influence of
height.
Our meta-analysis has a possible bias because of the tendency
for researchers to report only data that show a positive result

Fig. 1. Linear regression of ln-transformed mean annual avian mortality by ln-transformed tower height (m): (A) including all data points and
(B) omitting two towers ≤60 m tall. Linear regression shown with 95%
confidence intervals for individual values.
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Table 1. Studies of birds killed at towers that provided estimates of annual mortality. No counts were adjusted for observer bias or scavenger removal
except the shorter (90-m) tower reported by Crawford and Engstrom (2001), which had a predator-control program in place. See text for the method
of calculating duration.
Tower
height (m)

Sets of
guy wires

Kansas
Tennessee
Florida
New Hampshire
West Virginia
Tennessee

   30.5
60
90
133
161
287

Unknown
Unknown
Unknown
1
Unknown
4

1
4
1.5
2
6
19.75

0
4
14
134
116
253

New York
Iowa
Michigan
Wisconsin
Florida
New York
New York
Ohio
Michigan
North Carolina
North Dakota
Kansas
Michigan
Minnesota
Massachusetts
Tennessee
Kansas
Florida
North Carolina
Iowa

293
299
300
305
308
323
328
330
342
362
366
366
390
400
411
417
439
452
608
610

5
3
Unknown
4
Unknown
2
6
3
Unknown
7
5
4
Unknown
5
6
6
9
6
9
5

30
2
4.5
38
13
30
30
19
5.25
2
2
1.5
5.25
5
1.5
29.75
2
3
2
1.75

267
243
44
3,198
618
35
370
227
331
498
282
83
757
701
338
689
473
3,043
1,111
2,012

State

Duration of
study (years)

(Rosenthal 1979). Studies that detected no avian mortality at tall
towers that were searched many times may be tucked in file drawers and never published. This type of bias is well recognized as a
potential failing of meta-analysis (Gates 2002). For those towers
where mortality has been reported, however, it seems that a consistent relationship exists between height and avian mortality.
Guy wires.—Most towers from which large bird kills have
been reported have guy wires (but see Gregory 1975). Observational studies of birds in the vicinity of towers revealed that birds
are much more likely to collide with the guy wires than with the
tower itself (Brewer and Ellis 1958, Fisher 1966, Avery et al. 1976).
Greater mortality caused by guyed towers would be expected because of the circling behavior exhibited by migrants under the
influence of lights on towers (Gauthreaux and Belser 2006). In
a study of bird mortality at transmission towers in Wisconsin,
Kruse (1996) found that locations of dead birds and of guy wires
were highly correlated, implicating collisions with guy wires as
the cause of death. Weise (1971) searched three towers near Milwaukee daily from 1965 to 1970. Although each tower was 305 m
tall, the tower with no guy wires killed “very few” birds, whereas
two nearby towers with guy wires killed more birds in frequent
small kills and in occasional kills of 300–500 birds in a night.
Finally, J. Gehring et al. (unpubl. data) found dramatically lower
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Mean annual
mortality

Source
Young et al. 2000
Nicholson et al. 2005
Crawford and Engstrom 2001
Sawyer 1961
Herron 1997
Laskey 1960, 1962, 1963a, b, 1964, 1967, 1968,
1969a, b, 1971; Goodpasture 1974a, b, 1975, 1976,
1984, 1986; Bierly 1973
Morris et al. 2003
Brewer and Ellis 1958
Caldwell and Wallace 1966
Kemper 1996
Crawford and Engstrom 2001
Morris et al. 2003
Morris et al. 2003
Morris et al. 2003
Caldwell and Wallace 1966
Carter and Parnell 1976, 1978
Avery and Clement 1972, Avery et al. 1977
Boso 1965
Caldwell and Wallace 1966
Strnad 1962, 1975
Baird 1970, 1971
Nehring and Bivens 1999
Young and Robbins 2001
Taylor and Anderson 1973, 1974
Carter and Parnell 1976, 1978
Mosman 1975

mortality at freestanding towers than at guyed towers of the
same height (116–146 m).
Wind power producers also have investigated the hazard of
guy wires to migrating birds. Research on unguyed wind turbines
and nearby guyed structures has confirmed the increased risk of
guyed structures. For example, the average number of birds killed
at a guyed meteorological tower was ~3× greater than the average
rate of mortality at nearby turbines of a similar height without guy
wires (Young et al. 2003).
In our meta-analysis, 18 studies reported the number of sets
of guy wires. For other studies, the number was not stated, but no
studies included towers without guy wires. Annual mortality was
significantly predicted by the number of sets of guy wires (F = 5.4,
df = 1 and 15, r 2 = 0.25, P < 0.03). In a multiple regression for this
subset of studies, neither tower height nor number of sets of guy
wires explains remaining variation when the other variable is entered first because of the collinearity of tower height and number
of sets of guy wires (Pearson’s correlation coefficient; r = 0.69, P <
0.001). Some towers have many sets of guy wires for their height
(e.g., nine sets on a 439-m tower) or few sets for their height (e.g.,
five sets on a 610-m tower), but more studies would be needed to
further specify any independent contributions of tower height and
number of sets of guy wires.
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Tower lighting.—The lighting scheme of communication towers is probably the most important factor contributing to bird kills
at towers that can be controlled by humans (Cochran and Graber
1958, Avery et al. 1976, Gauthreaux and Belser 2006). Current
federal regulations dictate the use of lighting for nighttime conspicuity for aviation safety on all obstructions ≥61 m tall and for
structures within 5.6 km of an airport (FAA 2007). The only purpose in placing lights on communication towers and other structures is to provide for aviation safety by ensuring that pilots can
see human-made obstructions.
Nocturnal migrants aggregate at lights when they have become disoriented or “trapped” by the lights after entering their
zone of influence. This zone increases when fog is present in the
air to reflect the light and when inclement weather or topographic
factors force migrating birds to fly at lower altitudes. These mechanisms have been observed not only near communication towers
but also near lightships, lighthouses, fires, oil flares, ceilometers,
and city lights and lighted buildings (see references in Gauthreaux
and Belser 2006, Montevecchi 2006).
Historical accounts suggest that, at least for birds attracted
to lighthouses, continuously illuminated white lights are more attractive to birds than colored or flashing lights. Barrington (1900)
analyzed birds that were killed at 58 lighthouses and concluded
that continuously illuminated lights were more attractive to migrants than blinking lights and that white lights were more attractive than red lights. Others have concluded that “fixed white
lights are also more deadly than the revolving or coloured lights”
(Dixon 1892:175) and that “coloured lights do not attract the birds
as white ones so fatally do” (Thomson 1926:333). These observations are relevant to communication towers because, despite differences in height and lighting type, similar species are killed at
lighthouses (see Allen 1880, Brewster 1886, Munro 1924, Lewis
1927) and communication towers (see Shire et al. 2000). Furthermore, the many anecdotal accounts of bird aggregations at lighthouses share common features of species composition and bird
behavior with descriptions of bird aggregations at towers.
Duration of lighting is critical to whether birds are attracted
to lights. The Dungeness Lighthouse in Kent, England, was well
known for chronic bird kills. In 1961, its revolving beam was replaced with a bluish-white lamp that produced a 1-s flash every
10 s. A revolving beam causes the area around a light to be continuously illuminated, especially in foggy weather, even though
the spot of the beam sweeps the horizon. At Dungeness, this continuous illumination was eliminated with the change to a flashing light. Observations during the transition week between lights,
under similar weather conditions, showed bird aggregation with
the constant revolving light but none with the intermittent light
(Baldwin 1965). Reducing the intensity and breadth of a revolving
beam was shown by Jones and Francis (2003) to dramatically reduce the number of avian mortalities at the Long Point Lighthouse
on Lake Erie in Ontario.
Some U.S. television towers were equipped with white strobe
lights (e.g., L-865) instead of steady-burning red (L-810) and flashing red (L-864) lights for the first time in 1973 (Avery et al. 1976).
Only one of the large one-night kills reported in the literature since
then occurred at a tower with strobe lights. A witness to the aftermath of this notorious incident, when >10,000 Lapland Longspurs
(Calcarius lapponicus) died in one night, considers the cause to
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have been whiteout snow conditions and lighting at facilities at
ground level, not the tower lighting (E. A. Young pers. comm.).
Bird mortality was reduced substantially when lighting of a
tower in Orlando, Florida, was changed from steady-burning red and
flashing red lights to white strobe lights (W. Taylor pers. comm.).
The tower was the site of large bird kills, and Taylor and colleagues
had collected >10,000 birds over the years (Taylor and Anderson
1973, 1974). In 1974, the ~305-m guyed tower blew down and was
replaced with a taller guyed tower with white strobe lights. Following the replacement, bird mortality was reduced drastically
and no mass kills (i.e., >100 birds) were ever again reported at the
site (Taylor 1981), despite many return visits following weather
conditions previously associated with mortality events (W. Taylor
pers. comm.).
Gauthreaux and Belser (2006) investigated the influence of
lighting type on behavior of nocturnal migrants through direct
observation at towers with different lighting schemes in Georgia
and South Carolina. They found that although towers lit by white
strobe lights can affect the path of birds during migration, no
greater number of birds accumulated around them than at control
sites. Furthermore, significantly more nonlinear flights per minute were seen at towers with red flashing and steady-burning lights
than at control areas or towers with white strobe lights. These results suggest that although white strobe lights can cause birds to
take more nonlinear flight paths, they do not result in birds accumulating around the tower. Gauthreaux and Belser (2006) concluded that the significantly greater number of paths per minute
around the tower with red lights resulted from the attraction of
the lights, added to the influence of the lights on orientation, leading to accumulations of individuals near the towers with steadyburning red and flashing red lights (see also Graber and Cochran
1960, Avery et al. 1976).
The evidence indicates that use of strobe or flashing lights
on towers results in less bird aggregation and, by extension, lower
bird mortality, than use of steady-burning lights. Indeed, the use
of strobe lights has been recommended by a series of researchers investigating this topic. Verheijen (1985:13) concluded that
“success has been achieved in the protection of nocturnal migrant birds through interrupting the trapping stimulus situation
by .������������������������������������������������������������������
 �����������������������������������������������������������������
.����������������������������������������������������������������
 ���������������������������������������������������������������
.��������������������������������������������������������������
 �������������������������������������������������������������
replacing the stationary warning lights on tall obstacles by
lights of strobe or flashing type.” Jones and Francis (2003) similarly concluded that strobe lights with a complete break between
flashes would reduce bird mortality at tall structures.
The report by Evans et al. (2007) also supports the conclusion
that flashing lights with a dark phase have less effect on birds than
solid lights. In an experimental comparison, Evans et al. (2007) reported more calls of migrating birds around white, blue, and green
steady-burning lights installed at ground level than during control periods or around flashing lights or red steady-burning lights.
Although Evans et al. (2007) presented convincing evidence that
some wavelengths of continuous light influence the rate of calling
in birds, further inference is limited because control sites were distant (107 km) and the relationship between calls and abundance is
not well established. Data from Cochran and Graber (1958) showed
a negative correlation between birds seen per minute and calls
heard per minute (our analysis, Pearson’s correlation coefficient,
r = – 0.71; n = 16 sampling periods ranging from 2 to 10 min). Farnsworth et al. (2004) found that hour-to-hour variation in calling
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rate of migrating birds was only weakly explained by hour-to-hour
density of migrating birds measured by weather surveillance radar only 60 km from the study sites in South Carolina and New
York. The failure of red steady-burning lights to result in additional
calls of migrants in the unique experimental situation presented by
Evans et al. (2007) does not weaken the repeated observation that
such lights cause aggregations when installed on towers.
Researchers analyzing bird kills at wind turbines have observed that red strobe-type lights do not attract night-migrating birds (P. Kerlinger et al. unpubl. data). Furthermore, Gehring
et al. (unpubl. data) compared mortality of birds at towers with
red strobe, red flashing, and white strobe lights and found that all
three configurations resulted in less mortality than towers with
steady-burning lights. From these studies, and the repeated identification of the importance of a dark phase for minimizing avian
mortality, we conclude that removal of steady-burning lights and
use of only synchronously flashing lights would reduce avian mortality at communication towers.
To reduce avian mortality, it is also important that accessory
structures at towers not have constant exterior lighting. Studies
at wind turbines reveal greater bird kills at turbines near lighted
structures (P. Kerlinger et al. unpubl. data). Avoidance of lights on
accessory structures for towers in natural areas would also reduce
adverse effects on other taxa (Longcore and Rich 2004, Rich and
Longcore 2006).
Topography.—Topography is known to concentrate migrants
in certain locations (i.e., coastlines, mountain ridges, rivers, and
hills). Considerable evidence of this effect has been gathered in
Europe (Eastwood 1967, Bruderer and Jenni 1988, Bruderer 1999),
with fewer studies in North America (Williams et al. 2001). Results of Williams et al.’s (2001) study in New Hampshire revealed
the effect of the topography of the Appalachian Mountains on
migratory birds, including Neotropical migrants traversing
southeast over the mountain chain. At two ridgeline sites, the researchers observed “exceptional numbers of migrants at 2 to 30 m
AGL [Above Ground Level]” (Williams et al. 2001:394). They concluded, in agreement with the European studies, that it should not
be assumed that birds migrate in a broad front across mountains.
Indeed, they described situations that resulted in large numbers of
birds concentrated near crests of ridges and in passes. Although
studies with weather surveillance radar provide evidence for
broad-front migration (Gauthreaux and Belser 2003), such studies
usually detect migrants flying at relatively greater heights. Consequently, low-flying migrants are often missed by weather surveillance radar and, because of their proximity to the ground, are
more likely influenced by local topography. However, Mabee et al.
(2006) found that very few birds changed their behavior in response to ridgelines in a study along the Allegheny Front in West
Virginia. This is not inconsistent with the observations of Williams et al. (2001) but suggests that large numbers of birds are not
found at crests of all ridges.
These studies provide evidence that placement of communication towers along ridgelines may result in higher bird
mortality than at other locations. Birds can be killed at a tower
whenever large numbers are flying near it at the same elevation
as the tower. This can occur because the tower is tall or because
it is placed topographically where birds are concentrated close
to the ground. At ridgeline locations, inclement weather is not
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required for concentrations of birds to be found at low elevation
(Williams et al. 2001). Radar studies can be conducted before siting a tower in an area that may concentrate night migrants so that
the tower can be located to avoid such sites (e.g., Mabee and Cooper 2004, Mabee et al. 2006).
Policy implications.—Enough reliable information is available to implement communication tower guidelines that would
reduce existing and future significant adverse effects on birds.
Although additional research would be useful, avian mortality
would be reduced by restricting the height of towers, avoiding
guy wires, using only red or white strobe-type lights as obstruction lighting, and avoiding ridgelines for tower sites. These recommendations are included in current guidelines established by
the USFWS (2000), and implementing them within an adaptive
management approach is advisable (Holling 1978, Walters 1986,
Haney and Power 1996). Adaptive management allows for a management action to be taken—such as requiring only strobe-type
lights on all towers or requiring that towers be constructed without, or with fewer, guy wires—while continuing to increase scientific knowledge by studying the effects of such actions. Future
recommendations may be modified to incorporate the findings
of such studies. Many alternative mitigation strategies could be
investigated and eventually adopted under an adaptive management approach, but immediate action based on current knowledge is needed to reduce adverse effects of communication
towers on birds.
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A Local Government Official's Guide to
Transmitting Antenna RF Emission Safety:
Rules, Procedures, and Practical Guidance
Over the past two years, the Federal Communications Commission (FCC) and its Local
and State Government Advisory Committee (LSGAC) have been working together to prepare a
voluntary guide to assist state and local governments in devising efficient procedures for
ensuring that the antenna facilities located in their communities comply with the FCC's limits for
human exposure to radio frequency (RF) electromagnetic fields. The attached guide is the
product of this joint effort.
We encourage state and local government officials to consult this guide when addressing
issues of facilities siting within their communities. This guide contains basic information, in a
form accessible to officials and citizens alike, that will alleviate misunderstandings in the
complex area of RF emissions safety. This guide is not intended to replace OET Bulletin 65,
which contains detailed technical information regarding RF issues, and should continue to be
used and consulted for complex sites. The guide contains information, tables, and a model
checklist to assist state and local officials in identifying sites that do not rai se concerns regarding
compliance with the Commission's RF cxposure limits. In many cases, the model checklist
offers a quick and effective way for state and local officials to establish that particular RF
facilities are unlikely to exceed specific federal guidelincs that protect the public from the
environmental effects ofRF emissions. Thus, we believe this guide will facilitate federal, state,
and local governments working together to protect the public while bringing advanced and
innovative communications services to consumers as rapidly as possible. We hope and expect
that use of this guide will benefit state and local governments, service providers, and, most
importantly, the American public.
We wish all of you good luck in your facilities siting endeavors.

William E. Kennard, Chairman
Federal Communications Commission

Kenneth S. Fellman, Chair
Local and State Government
Advisory Committee
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A LOCAL GOVERNMENT OFFICIAL'S GUIDE TO TRANSMITTING ANTENNA RF
EMISSION SAFETY: RULES, PROCEDURES, AND PRACTICAL GUIDANCE

A common question raised in di scuss ion s about the siting of wireless telecommunications and
broadcast antennas is, "Will this towel' create any health concerns for our c itizens?" We have
designed this guide to provide you with information and guidance in devising efficient
procedures for assuring that the antenna facilities located in your community comply with the
Federal Communication Commission's (FCC's) limits for human exposure to radio frequency
(RF) electromagnetic fields.'
We have included a checklist and tables to help you quickly identify siting applications that do
not raise RF exposure concerns. Appendix A to this guide contains a checklist that you may use
to identify "categorically excluded" facilities that are unlikely to cause RF exposures in excess of
the FCC's guidelines. Appendix B contains tables and fi gures that set forth, for some of the
most common types of facilities, " worst case" distances beyond which there is no realistic
possibility that exposure could exceed the FCC's guidelines.
As discussed below, FCC rules require transmitting facilities to comply with RF exposure
guidelines. The limits established in the guidelines are designed to protect the public health with
a very large margin of safety. These limits have been endorsed by federa l health and safety
agencies such as the Environmental Protection Agency and the Food and Drug Administration.
The FCC's rules have been uphe ld by a Federal Court of Appeals? As di scussed below, most
facilities create maximum exposures that are only a small fraction of the limits. Moreover, the
limits themselves are many times below leve ls that are generally accepted as having the potential
to cause adverse health effects . Nonetheless, it is recognized that any instance of noncompliance
with the guide lines is potentially very serious, and the FCC has therefore implemented
procedures to enforce compliance with its rules. At the same time, state and local governments
may wish to verify compliance with the FCC's exposure limits in order to protect their own
citizens. As a state 01' local government official, you can play an important role in ensuring that
innovative and beneficial communications services are provided in a manner that is consistent
with public health and safety.
This document addresses only the issue of compliance with RF exposure limits established by
the FCC. It does not address other issues such as construction, siting, permits, inspection,
zoning, environmental review, and placement of antenna facilities within communities. Such
issues fall generally under the jurisdiction of states and local governments, within the limits
imposed for personal wireless service facilities by Section 332(c)(7) of the Communications
Act?

I

This guide is intended to complement, but not to replace, the FCC's OET Bullet in 65, "Evaluatin g Compliance

wit h FCC Guidelines for Human Exposure to Radiofrequcncy Electromagnetic Fields," August 1997. Bulletin 65

can be obtained from the FCC's Office of Engineering and Technology (phone: 202-41 8-2464 or e-mai l:
rfsafcty@fcc.gov). Bulletin 65 can also be accessed and downloaded frolll the FCC's "RF Safety " webs ite:
http://www.fcc.gov/oetlrfsafety.
, Sec Cel/lllar "holle Taskforce v. FCC, 205 F.3d 82 (2d Cir. 2000).
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This document is not intended to provide legal guidance regarding the scope of state or local
government authority under Section 332(c)(7) or any other provis ion of law. Section 332(c)(7)4
generally preserves state and local authority over decisions regarding the placement,
construction, and modification of personal wireless service facilities,5 subject to specific
limitations set forth in Section 332(c)(7). Among other things, Section 332(c)(7) provides that
" [n)o State or loca l government or instrumentality thereof may regulate the placement,
construction, and modification of personal wireless service facilities on the basis of the
environmental effects of radio frequency emiss ions to the extent that such facilities comply with
the [FCC' s) regulations concerning such emiss ions." The full text of Section 332(c)(7) is set
forth in Appendix C.
State and local governments and the FCC may differ regarding the extent of state and local legal
authority under Section 332(c)(7) and other provisions of law. To the extent questions arise
regarding such authority, they are being addressed by the courts. Rather than address these legal
questions, this document recognizes that, as a practical matter, state and local governments have
a role to play in ensuring compliance with the FCC 's limits, and it provides guidance to assist
you in effectively fulfilling that role. The twin goals of this document are: (I) to define and
promote locally-adaptable procedures that will provide you, as a local official concerned about
transmitting antenna emissions, with adequate assurance of compliance, while (2), at the same
time, avoiding the impos ition of unnecessary burdens on either the local government process or
the FCC's licensees.
First, we'll start with a summary of the FCC's Rf exposure guidelines and some background
information that you'll find helpful. Next, we'll review the FCC's procedures for verifying
compliance with the guidelines and enforcing its rules. Finally, we'll offer you some practical
guidance to help yo u determine if personal wireless service facilities may raise compliance
concerns. Note, however, that this guide is only intended to help you distinguish sites that are
unlikely to raise compliance concerns from those that may raise compliance concerns, not to
identifY sites that are out of compliance. Detailed technical information necessary to determine
compliance for individual sites is contained in the FCC's OET Bulletin 65 (see footnote I,
above).

47 U.S.C . § 332(c)(7), Under limited circulllstances, the FCC also plays a role in th e siting of wireless racilities.
Specifically, the FCC rev iews applications for facilities that fall within certain env ironm ental categories under th e
National Environmental Policy Act of 1969 (NEPA). see 47 C.F.R. § 1.1307(a). Antenna structures that arc ovcr
200 feet in height or located ncar airport runways mllst be marked or lighted as specifi cd by th e Federal Aviation
Administration and mu st be registered with the FCC, see 47 C.F.R. Part 17.
J

Section 332(c)(7) of the Communications Act is identical to Scct ion704(a) of the Telecommunications Act of
1996.

-I

S "Personal wireless serv ices" generally includ es wireless telecollllllunications services that are interconnected with
the public te lephone network and are offered co mmerciall y to the public. Examples include cellular and similar
services (such as Personal Communications Service or "peS"), paging and similar services, certain dispatch
services, and services that li se wireless technology to provide telephone service to a fi xed location such as a home or
office.
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Before we start, however, let's take a short tour of the radiofrequency spectrum. RF signals may
be transmitted over a w ide range of frequencies. The frequency of an RF signa l is expressed in
terms of cycles per second or "Hertz," abbreviated " Hz." One kilohertz (kHz) equa ls one
thousand Hz, one megahertz (MHz) equals one million Hz, and one gigahertz (GHz) eq uals one
billion Hz. In the figure below, yo u'll see that AM radio s ignals are at the lower end of the RF
spectrum, wh ile other radio services, such as analog and digital TV (DTV), cellular and PCS
telephony, and point-to-point microwave services are much higher in frequency.
Cordless
Phones

Cordless
Phones

Shortwave Radio

Cordless

Phones

Aircraft

AM Band

CB
Ham

Microwaves

VHF

VHF

UHF

TV+DTV

TV+OTV

TV+DTV

Ham

Pagers

P.C.S. Phones

Cellular Phones

FM Band
0.3 Mhz

3 Mhz

30 Mhz

300 Mhz

3000 Mhz

As the frequency increases, the wavelength of Ihe transmitted sig nal decreases
Mhz = Megahertz = Millions of cycles per second

Illustration 1
The FCC's limits for maximum permissible exposure (MPE) to RF emissions depend on the
fi'equency or frequencies that a person is exposed to . Different frequenc ies may have different
MPE levels. Later in thi s document we'll show you how this relationship of frequency to MPE
limit works.

I.

The FCC's RF Exposure Guidelines and Rules.

Part I of the FCC's Rules and Regulations contains provi sions implementing the National
Environmental Policy Act of 1969 (NEPA). NEPA requires all federal agencies to evaluate the
potential environmental sign ificance of an agency action. Exposure to RF energy has been
identified by the FCC as a potential environmental factor that must be considered before a
facility, operation or transmitter can be authorized or licensed. The FCC's requirements dealing
with RF exposure can be found in Part I of its rules at 47 C.F.R. § 1.1307(b). The exposure
limits themselves are specified in 47 C.F.R. § 1.1310 in terms of frequency, field strength, power
density and averaging time. Facilities and transmitters licensed and authorized by the FCC must
either comply with these guidelines or else an applicant must file an Environmental Assessment
(EA) with the FCC as specified in 47 C.F.R. § 1.130 I el seq. An EA is an official document
required by the FCC's rules whenever an action may have a significant environmental impact
(see discussion below). In practice, however, a potential environmental RF exposure problem is
typically resolved before an EA would become necessary. Therefore, compliance with the
FCC's RF guidelines constitutes a de/aclo threshold for obtaining FCC approval to construct or
operate a station or transmitter. The FCC guidelines are based on exposure criteria
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recommended in 1986 by the National Council on Radiation Protection and Measurements
(NCRP) and on the 1991 standard developed by the Institute of Electrical and Electronics
Engineers (IEEE) and later adopted as a standard by the American National Standards Institute
(ANSI/IEEE C95.1-1992).
The FCC 's guidelines establish separate MPE limits for "general population/uncontrolled
exposure" and for "occupational/controlled exposure." The general population/uncontrolled
limits set the maximum exposure to which most people may be subjected . People in this group
include the general public not assoc iated with the installation and maintenance of the
transmitting equipment. Higher exposure limits are permitted under the "occupational/controlled
exposure" category, but only for persons who are exposed as a consequence of their employment
(e.g., wireless radio engineers, technicians). To qualify for the occupational/controlled exposure
category, exposed persons must be made fully aware of the potential for exposure (e.g., through
training), and they must be able to exercise control over their exposure. In addition, people
passing through a location, who are made aware of the potential for exposure, may be exposed
under the occupational/controlled criteria. The MPE limits adopted by the FCC for
occupational/controlled and general population/uncontrolled exposure incorporate a substantial
margin of safety and have been established to be well below levels generally accepted as having
the potential to cause adverse health effects.
Determining whether a potential health hazard could exist with respect to a given transmitting
antenna is not always a simple matter. Several important factors must be considered in making
that determination. They include the following: (I) What is the frequency of the RI' signal being
transmitted? (2) What is the operating power of the transmitting station and what is the actual
power radiated from the antenna? 6 (3) How long will someone be exposed to the RI' signal at a
given distance from the antenna? (4) What other antennas are located in the area, and what is the
exposure from those antennas? We'll explore each of these issues in greater detail below.
For all frequency ranges at which FCC licensees operate, Section 1.13 LO of the FCC's rules
establi shes maximum permissible exposure (MPE) limits to which people may be exposed . The
MPE limits vary by frequency because of the different absorptive properties of the human body
at different frequencies when exposed to whole-body RF fields. Section 1.1310 establishes MPE
limits in terms of "electric field strength," "magnetic field strength," and "far-field equivalent
power density" (power density). For most frequencies used by the wireless services, the most
relevant measurement is power density. The MPE limits for power density are given in terms of
"milliwatts per square centimeter" or mW/cm 2 . One milliwatt equals one thousandth of one watt
(111000 ofa watt).? In terms of power density, for a given frequency the FCC MPE limits can be
interpreted as specifying the maximum rate that energy can be transferred (i.e., the power) to a
square centimeter ofa person's body over a period oftime (either 6 or 30 minutes, as explained
6 Power travels from a transmitter through cable or other cO llnecting device to the radiating antclll1f1. "Operati ng
power of the transmitting station " refers to the power that is fed from the transmitter (transmitter output power) into
the cab le or co nnecting device. " Actual power radiated from the antenna" is th e transmitter output power minus the
power lost (powe r lo sses) in the connecting device ~ an apparent increase in power (if any) due to the design of
the antenna. Radiated power is often specified in terms of "effectiv e radiated powcr" or "ERP" or " effective
isotrop ic radiated power" or "EIRP" (sec footnote 14).
7

Thus, by way ofillustratiol1, it takes 100,000 milliwatts of power to fully illuminate a 100 watt light bulb.
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be low). In practice, however, si nce it is unrealistic to measure separate ly the exposure of each
square centimeter of the body, actua l compliance with the FCC limits on RF emiss ions should be
determined by "spatia lly averaging" a person's exposure over the projected area of an adult
human body (thi s concept is discussed in the FCC's OET Bulletin 65).

For determinin g compliance,
exposure is averaged over the
approximate proj ected area of the

body.

Power decreases as the distance
from the antenna increases.

Illustration 2
Electri c fi eld strength and magnetic fie ld strength are used to measure " near fi eld" exposure. At
frequenc ies be low 300 MHz, these are typica lly the more re levant measures o f exposure, and
power density va lues are given primarily for reference purposes. However, eva luation of fa rfie ld equiva lent power density exposure may still be appropriate for evaluating exposure in some
such cases . For frequencies above 300 MHz, only one fi eld component need be evaluated, and
exposure is usually more easily characterized in terms of power density. Transmitters and
antennas that operate at 300 MHz or lower include radio broadcast stations, some television
broadcast stations, and certain personal wire less service fac il ities (e.g., some pag ing stations).
Most persona l wire less services, including all cellular and PCS, as well as some telev ision
broadcast stations, operate at frequencies above 300 MHz. (See Illustration I.)
As noted above, the MPE limits are spec ified as time-averaged exposure limits. This means that
exposure can be averaged over the identified time interva l (3 0 minutes fo r general
population/uncontro lled exposure or 6 minutes for occupational/contro lled exposure). However,
for the case of exposure of the general public, time averaging is usually not applied because of
uncertainties over exact exposure conditions and difficulty in controlling time of exposure.
T herefore, the typical conservati ve approach is to assume that any RF exposure to the general
public will be continuous. The FCC ' s limits for exposure at different fj·equencies are shown in
Illustration 3, below:
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IIIl1stration 3. FCC Limits/or Maximum Permissible Exposure (MPE)
(A)

Limits for OccllpationaUContl'OlIed Exposllre

Frequency
Range
(MHz)
0.3-3.0
3. 0-30
30-300
300-1500
1500- 100,000

(B)

Electric Field
Strength (E)
(VIm)
614
I 842/f
61.4

--

--

Magnetic Field Strength
(H)

(AIm)
1.63
4.89/f
0. 163

---

Power Density
(S)
(mW/cm' )
( 100)'
(900/1")*
1.0
f/3 00
5

Averaging Time
lEI', IHI' or S
(In in utes)
6
6
6
6
6

Limits for General Popu latiou/Uncoutrolled Exposure

Frequency
Electric Field
Range
Strength (E)
(MHz)
(V/m)
0.3-1.34
6 14
1.34-30
824/f
30-300
27.5
300- 1500
-1500-100,000
-f - frequency 111 MHz

Power Density
Averaging Time
(S)
lEI', IHI' or S
(mW/cm' )
(mil1lltes)
(100)'
30
(180/f)'
30
0.2
30
fl1500
30
1.0
30
• Plane-wave eqUI valent power denSity

Magnetic Field Strength
(H)
(A/m)
1.63
2. 19/f
0.073

---

NOTE I: Occupational/controlled limits ilJ>pl y ill situations in \\1lich pelsons arc exposed as a consequence of lheir employment
provided those persons are fully aware of the potenlinl for exposure and can exerc ise control over their exposllre. Limits for
occupntionallcon lrollcd ex posure ilIsa apply in situations when an individual is transient through a loctltion where
occupntional!con lrolled limits apply provided he or she is made aware of the I>otcniiai for exposure.

NOTE 2; General population/uncontrol led exposures apply in situations in whi ch the general public may be ex posed, or in wh ich
persons that are exposed as a conscquence ortheir employmcnt Illny not be rutl y aware of the potentiill ror exposure or cannot
exercise control over their exposure .

Finally, it is important to understand that the FCC's limits apply cumulatively to all sources of

Rf emissions affecting a given area. A common example is where two or more wireless
operators have agreed to share the cost of building and maintaining a tower, and to place their
antennas on that joint structure. In such a case, the total exposure from the two facilities taken
together must be within the FCC gu idelines, or else an EA will be required.
A.

Categol'ically Excluded Facilities

The Commission has determined through calculations and technical analysis that due to their low
power or height above ground leve l, many facilities by the ir very nature are highly unlike ly to
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cause human exposures in excess of the guide line limits, and operators of those fac il ities are
exempt from rou tinely having to determine comp liance . Faci lities with these characteristics are
considered "categorically excluded" from the requirement for routine env ironmental processing
for RF exposure.
Section 1.1307(b)(I) of the Commission's rules sets forth wh ich faci lities are categorically
excluded. 8 If a fac ility is categorically excluded, an applicant or licensee may ord inarily assume
compliance with the guide line limits for exposure. However, an app licant or licensee must
evaluate and determine comp liance for a facility that is otherwise categorica lly excluded if
specifically requested to do so by the FCC 9 If potential env ironmental significance is found as a
result, an EA must be fi led with the FCC.
No radio or television broadcast facilities are categorically excluded. T hus, broadcast applicants
and li censees must affirmatively determine their facil ity's compliance with the guidelines before
construction, and upon every faci lity modification or license renewal application. With respect
to personal wireless services, a ce llular facil ity is categorically excluded if the total effect ive
radiated power (ERP) of all channels operated by the licensee at a site is 1000 watts or less. If
the facility uses sectorized antennas, only the total effective radiated power in each direction is
cons idered . Examples of a 3 sector and a single sector antenna array are shown below:
Example of a 3 sector
antenna array
Sector C
Antenna Array ..

Example of a single sector
antenna array

Sector B
A. Antenna Array

r""-'''''"--'',

Sector A
Antenna Array

Single Sector
Antenna Array

Illustration 4

8

"The appropriate exposure limits . .. arc generally applicable to all facilities, operations and transmitters regulated

by the Commiss ion. However, a detenn ination of compliance with the exposure limits . .. (routine environmenta l
evaluation), and preparation of an EA if the limits are exceeded, is necessary on ly fo], f:1Ci lit ics, operations and
transmitters that fall into the catego ries li sted in table I [of § 1.1307], or those specified in paragraph (b)(2) of this
sectio n. All other facili ties, operations and transmitters are categoricall y excluded from making studies or preparing
an EA . .. "
9

See 47

c.r.R § 1.1 307(c) and (d).
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In addition, a ce llular fac ility is categorically excluded, regardless of its power, if it is not
mounted on a building and the lowest point of the antenna is at least 10 meters (about 33 feet)
above ground level. A broadband PCS antenna array is categorically excluded if the total
effective radiated power of all channel s operated by the licensee at a site (or all channe ls in any
one direction, in the case o f sectorized antennas) is 2000 watts or less. Like cellular, another
way for a broadband PCS facility to be categorically excluded is if it is not mounted on a
building and the lowest point of the antenna is at least 10 meters (about 33 feet) above ground
leve l. The power threshold for categorical exc lusion is higher for broadband PCS than for
cellular because broadband PCS operates at a higher frequency where exposure limits are less
restrictive. For categorical exclusion thresho lds for other personal wireless services, consult
Table I of Section I. I 307(b)( 1).10
For your convenience, we have developed the checkli st in Appendix A that may be used to
streamline the process of determining whether a proposed facility is categorically excluded.
You are encouraged to adopt the use of this checklist in your jurisdiction, although such use is
not mandatory.

B.

What If An Applicant 0 .. Licensee Wants To Exceed The Limits Shown
In Illnstmtion 3?

Any FCC applicant or licensee who wishes to construct or operate a facility that, by itself or in
combination with other sources of emissions (i.e., other transmitting antennas), may cause
human exposures in excess of the guideline limits must file an Env ironmental Assessment (EA)
with the FCC. Where more than one antenna is co llocated (for example, on a single tower or
rooftop or at a hilltop site), the applicant must take into consideration all of the RF power
transmitted by all of the antennas when determining maximum exposure levels. Compliance at
an ex isting site is the shared responsibility of all licensees whose transmitters produce exposure
leve ls in excess of5% of the applicable exposure limit. A new ap plicant is responsible for
compliance (or submitting an EA) at a multiple-use site if the proposed transmitter would cause
non-compliance and if it would produce exposure levels in excess of 5% of the applicable limit.!!
An applicant or licensee is not permitted to construct or operate a facility that would result in
exposure in excess of the guide line limits until the FCC has reviewed the EA and either found no
significant environmental impact, or pmsued further environmental processi ng including the
preparation of a formal Environ mental Impact Statement. As a practical matter, however, this
process is almost never invoked for RF exposure issues because ap plicants and licensees
normally undertake corrective actions to ensure compliance with the guidelines before
submitting an application to the FCC.
Unless a facility is categorically excluded (explained above), the FCC's rules require a licensee
to evaluate a proposed or existing facility's compliance with the RF exposure guidelines and to

10

Tabl e I of § 1.1 307(b)( I) is reproduced in Appendi x A to thi s guide.

" For more information, see DET Bullet in 65, or see 47 eFR § 1.1 307(b)(3).
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determine whether an EA is required. In the case of broadcast licensees, who are required to
obtain a constructio n permit from the FCC, this evaluation is required before the application for a
constructio n permit is filed , or the facility is constructed. In addition, if a facility requires the
filin g of an EA for any reason other than RF emissions, the RF eva luation must be performed
before the EA is filed. Factors other than RF emissions that may require the filing of an EA are
set o ut in 47 C.F.R. § 1.1307(a). Otherwise, new fac ilities that do not require FCC-issued
construction permits should be evaluated before they are placed in operation. The FCC also
requires its licensees to evaluate existing facilities and operations that are not catego rically
excluded if the licensee seeks to modify its facilities or renew its license. These requirements are
intended to enhance public safety by requiring periodic site compliance reviews.
All facilities that were placed in service before October 15, 1997 (when the current RF exposure
guidelines became effective) are expected to comply with the current guidelines no later than
September 1, 2000, or the date ofa license renewal , whichever is earlier.1 2 If a facility cannot
meet the September 1, 2000, date, the licensee of that facility must file an EA by that date.
Section 1. 1307(b) of the FCC's rules requires the licensee to provide the FCC with technica l
informatio n showing the basis for its determination of compliance upon request.

II.

How the FCC Verifies Compliance with and Enforces Its Rules.
A.

Procedures Upon Initial Construction, Modification, and Renewal.

The FCC's procedures for verifying that a new facili ty, or a facility that is the subject ofa facility
mod ificatio n or license renewa l application, will comply with the RF exposure rules vary
depending upon the service involved. Applications for broadcast services (for example, AM and
FM stations, and television statio ns) are reviewed by the FCC's Mass Media Bureau (MMB). As
part o f every relevant application, the MMB requires an applicant to submit an explanation of
what steps will be taken to limit RF exposure and comply with FCC g uidelines. The applicant
must certify that RF exposure procedures will be coordinated with all co llocated entities (usuall y
other stations at a common transmitter site o r hill or mountain peak). If the submitted explanation
does not adequately demonstrate a facility's compliance with the guidelines, the MMB will
require additional supporting data befo re granting the application.
The Wire less Telecommunications Bureau (WTB) reviews personal wireless serv ice applications
(for cellular, PCS, SMR, etc.) . For those services that operate under blanket area licenses,
including ce llular and PCS, the license application and renewal form req uire the applicant to
certify whether grant of the application would have a significant environmental impact so as to
require submission of an EA. T he applicant's ans wer to this question covers all of the facilities
sites included within the area of the license.
For those services that continue to be licensed by site (e.g., certain paging renewals), the WTB
requires a s imilar certification on the application form for each s ite. To comply with the FCC's
rules, an applicant must determine its own compliance before completing this certification for

12

Prior to October IS, 1997, th e Commission applied a different sct orsubstanti ve guid elines.
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every site that is not categorically excluded. The WTB does not, however, routinely require the
submission of any information sup porting the determination o f compliance.

B.

Procedures For Res ponding To C omplaints About Existing Facilities.

T he FCC frequently rece ives inquiries from members of the public as to whether a particular site
complies with the RF exposure guide lines. Upon receiv ing these inquiries, FCC staff may ask the
inquiring party to describe the site at issue. In many instances, the information provided by the
inquiring party does not raise any concern that the site could exceed the limits in the guide lines.
FCC staff will then inform the inquiring party of this determination.
In some cases, the information prov ided by the inquiring party does not preclude the possibility
that the limits could be exceeded. Under these c ircumstances, FCC staff may ask the licensee
who operates the fac ility to suppl y information demonstrating its compliance. FCC staff may
a lso inspect the site to determine whether it is access ible to the public, and examine other
relevant physical attributes. Usua lly, the informati on obta ined in this manner is suffic ient to
establi sh compliance. If compliance is established in thi s way, FCC staff will in fo rm the
inquiring party of this determination.
In some instances, a licensee may be unable to provide in fo rmation suffic ient to establish
compliance with the guideline limits. In these cases, FCC staff may test the output levels of
individual fac il iti es and evaluate the physica l installation. Keep in mind, however, that instances
in which phys ical testing is necessary to veri fy compliance are relatively rare.
If a site is found to be out of compliance with the RF guide lines, the FCC will require the
licensees at the site to remedy the situation. Depending on the service and the nature and extent
of the vio lation, these remedies can inc lude, for example, an immediate reduction in power, a
modification of safety barriers, or a modifi cation of the equipment or its installation. Actions
necessary to bring a site into compliance are the shared responsibility of a ll licensees whose
facilities cause exposures in that area that exceed 5% of the applicable MPE limit. In add ition,
licensees may be subj ect to sanctions for vio lating the FCC's rules and/o r fo r misrepresentation.
T he FCC is committed to responding full y, promptly, and accurate ly to all inquiries regarding
compliance with the RF exposure guide lines, and to taking swift and appropriate action
whenever the evidence suggests potentia l noncompliance. To per form th is function effectively,
however, the FCC needs accurate information about potentia lly problematic situations. By
applying the princ iples discussed in this guide about RF emissions, exposure and the FCC's
guidelines, state and local offi cials can fulfill a vita l role in identi fy ing and winnowing out
situations that merit further attention.

III.

Pmctical Guida nce R egarding Compliance.

T his section is intended to provide some genera l guidelines that can be used to identify sites that
should not raise serious questions about compliance with FCC RF exposure guide lines . Sites that
don't fall into the categories described here may still meet the guide lines, but the determination
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of compliance will not be as straightforward. In such cases, a detailed review may be required.
The tables and graphs shown in Appendix B are intended on ly to assist in distinguishing sites
that should not raise serious issues from sites that may require further inquiry. They are not
intended for use in identifying sites that are out of compl iance. As noted above, the factors that
can affect exposure at any individual site, particularly a site containing mUltiple facilities, are too
numerous and subtle to be practically encompassed within this framework.
Applying the basic principles discussed in this guide should allow you to eliminate a large
number of sites from further consideration with respect to health concerns. You may find it
useful to contact a qualified radio engineer to assist you in you r inquiry. Many larger cities and
counties, and most states, have radio engineers on staff or under contract. In sma ller
jurisdictions, we recommend you seek initial assistance from other jurisdictions, universities that
have RF engineering programs, or perhaps the engineer in charge of your local broadcast
station(s).
We'll exc lude any discussion of broadcast sites. As explained before, broadcast licensees are
requ ired to subm it site-specific in formation on each fac ility to the FCC for rev iew, and that
information is publicly avai lable at the station as long as the application is pending. T he focus in
thi s sect ion is on personal wireless services, particularly ce llular and broadband PCS, the
services that currently require the largest numbers of new and modified facilities. Many other
personal wireless services, however, such as paging services, operate in approximately the same
frequency ranges as cellular and broadband PCS. 13 Much of the in formation here is broadly
app licable to those services as wel l, and specific informat ion is provided in Appendix B for
paging and narrowband PCS operations over frequency bands between 90 I and 940 MHz.
Finally, this section only addresses the general population/uncontrolled exposure guidelines,
since compliance with these guidelines generally causes the most concern to state and local
governments. Compliance with occupat iona l/controlled exposure limits should be examined
independently.
A.

Categorically Excluded Facilities.

As a first step in eva luating a siting application for compl iance with the FCC's guidelines, you
wil l probably want to consider whether the facility is categorically excl uded under the FCC ' s
rules from routine evaluation for compliance. The checkl ist in Appendix A will guide you in
making this determination. Because categorically excluded fac ilities are unlikely to cause any
exposure in excess of the FCC's gu idelines, determination that a faci lity is categorically
excluded shou ld generally suffice to end the inquiry.
B.

Si ngle Facility Sites.

If a wireless telecommunications facil ity is not categorically excluded, you may want to evaluate
potential exposure using the methods discussed below and the tables and figures in Appendix B.
JJ

The major exception is fixed wireless services, which onen operate at much higher frequencies. In addition, some

paging and other licensees operate at lower frequencies
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If you "run the numbers" using the conservat ive approaches promoted in this paper and the site
in question does not exceed these values, then you generally need look no furth er. Altel'l1ately, if
the "numbers" don't pass muster, you may have a genuine concel'l1. But remember, there may be
other factors (i.e ., power level, height, blockages, etc .) that contribute to whether the site
complies with FCC guide lines.
Where a site contains only one antenna array, the maximum exposure at any point in the
horizonta l plane can be predicted by ca lculations. T he tables and graphs in Appendix B show the
maxi mum distances in the horizontal plane from an antenna at which a person could poss ibly be
exposed in excess of the guidelines at various levels of effective rad iated power (ERP).14 Thus, if
people are not ab le to come closer to an antenna than the applicab le distance shown in Appendi x
B, there should be no cause for concel'l1 abo ut exposure exceeding the FCC guidelines. The
tables and graphs apply to the followin g wireless antennas: (I) cellular omni-directiona l
antennas (Table B I- I and Figure B I- I) ; (2) cellular sectori zed antennas (Table B 1-2 and Figure
B 1-2); (3) broadband PCS sectorized antennas (Table B 1-3 and Figure B 1_3);15 and (4) highpower (900 MHz-band) paging anten nas (Table B 1-4 and Figure B 1-4). Table B 1-4 and Figure
B 1-4 can a lso be used for omni-directional, narrowband (900 MHz) PCS antennas . Note that
both tables and figures in Appendix B have been provided . In some cases it may be eas ier to use
a table to estimate exposure di stances, but fi gures may also be used when a more precise value is
needed that may not be listed in a table.
It's important to note that the predicted distances set forth in Appendix B are based on a very
conservative, "worst case" scenario. In other words, Appendix B identifies the furthest distance
from the antenna that presents even a remote realistic possi bility ofRF exposure that could
exceed the FCC gu idelines. The power levels are based on the approximate max imum number of
channels that an operator is likely to operate at one site. It is /luther assumed that each channel
operates with the max imum power permitted under the FCC's rules and that a ll o f these channels
are "on" simultaneously, an unlikely scenario. T his is a very conservative assumption. In rea lity,
most sites operate at a fraction o f the maximum permissible power and many sites use fewer than
the maximum num ber of channe ls. T herefore, actual exposure leve ls would be expected to be
well below the predicted values. Another mitigating factor could be the presence of intervening
structures, such as walls, that will reduce RF exposure by variable amounts. For all these
reasons, the values given in these tables and graphs are considered to be quite conservative and
should over-predict actual exposure levels.

14 ERP is the apparent effecti ve amoll nt of power leav ing the transmit antenna. The ERP is determined by f.1ctors

including but not limited to transmitter output power, coaxial line loss betwee n th e tran smitter and the antenna, and

th e "gain" (focusing effect) orthe antenna. In some cases, power may also be ex pressed in terms ofEIRP (e ffecti ve
iso tropically radiated power). T here fore, for conven ience, the tables in Appendi x B also include a co lumn for
E1RP. ERP and EI RP arc relaled by Ihe mathematical ex pression: ( 1.64) X ER P ~ EI RP.
15

Because broadband

pes anten nas are vi rtually always sectori zed, no informati on is provided for omlli-d irect ional

pes antennas.
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Power decreases as the distance from the antenna increases

Illustration 5
Personal wireless service antennas typically do not emit high levels of RF energy directed above
or below the horizontal plane of the antenna. Although the precise amount of energy transmitted
outside the horizontal plane will depend upon the type of antenna used, we are aware of no
wireless antennas that produce significant non-horizontal transmissions. Thus, exposures even a
small distance below the horizontal plane of these antennas would be significantly less than in
the horizontal plane. As discussed above, the tables and figures in Appendix B show distances in
the horizontal plane fi'om typical antennas at which exposures could potentially exceed the
guidelines, assuming "worst case" operating conditions at maximum possible power levels. In
any direction other than horizontal , including diagonal or straight down, these "worst case"
distances would be significantly less.
Where unidirectional antennas are used, exposure levels within or outside the horizontal plane in
directions other than those where the antennas are a imed will typically be insignificant. Tn
addition, many new antennas are being designed with shielding capabilities to minimize
emissions in undesi red directions.

C.

Multiple Facility Sites.

Where mUltiple facilities are located at a single site, the FCC's rules require the total exposure
from all facilities to fall within the guideline limits, unless an EA is filed and approved. In such
cases, however, calculations of predicted exposure level s and overall evaluation of the site may
become much more complicated. For example, different transmitters at a site may operate
different numbers of channels, or the operating power per channel may vary from transmitter to
transmitter. Transmitters may also operate on different frequencies (for example, one antenna
array may belong to a PCS operator, while the other belongs to a cellular operator). A large
number of variables such as these make the calculations more time consuming, and make it
difficult to apply a sim ple rule-of-thumb test. See the following illustration.
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Illustration 6
However, we can be overly conservative and estimate a "worst case" exposure distance for
comp liance by assuming that the total power (e.g., ERP) of all transmitting antennas at the site is
concentrated in the antenna that is closest to the area in quest ion . (In the illustration above, this
would be the antenna that is mounted lower on the building.) Then the values in the tab les and
graphs in Appendix B may be used as if this were the only antenna at the site, with radiated
power equal to the sum of the actual rad iated power of all antennas at the site. Actual RF
exposure at any point will always be less than the exposure calculated using these assumptions.
Thus, if people are not able to come closer to a group of antennas than the applicable distance
shown in Appendix B usi ng these assumptions, there should be no cause for concern about
exposure exceed ing the FCC guidelines. This is admittedl y an extremely conservative procedure,
but it may be of ass istance in making a "first cut" at eliminating sites from further consideration.

IV.

Couclusiou.

We've highlighted many of the most common concerns and questi ons raised by the siting of
wireless telecommunications and broadcast antennas. Applying the principles outlined in this
guide will allow yo u to make initial conservative judgments about whether RIO emissions are or
should be of concern, consistent with the FCC ' s rules.
As we have explained, when first eva luating a siting application for compliance with the FCC's
guidelines, yo u will probab ly want to consider whether the facility is categorically excluded
under the FCC's rules from routine evaluation for compliance. The checkli st in Appendix A will
guide you in mak ing this determination. Because categorically excluded facilities are unlikely to
cause any exposure in excess ofthe FCC's guidelines, determination that a facility is
categorically excluded should genera lly suffice to end the inquiry.
If a wireless telecoml11unications fac ility is not categorically excluded, you may want to evaluate
potential exposure using the methods discussed in Part III of this paper and the tables and figures
in Appendix B. If the site in question does not exceed the values, then you generally need look
no further. Alternately, if the values don't pass muster, yo ul11ay have a genuine concern . But
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remember, there may be other factors (i.e. , power leve l, height, blockages, etc.) that contribute to
whether the site compl ies with FCC guidelines.
If you have questions about compliance, yo ur initial point of exploration shou ld be with the
facilities operator in question. That operator is required to understand the FCC 's rules and to
know how to apply them in specific cases at spec ific sites. If, after diligently pursuing answers
from the operator, yo u sti ll have genuine questions regardi ng compliance, you should contact the
FCC at one of the numbers listed below. Provision of the information identified in the checklist
in Appendix A may assist the FCC in eva luating your inquiry.
General Information: Compliance and Information Bureau, (888) CALL-FCC
Concerns About RF Em issions Exposure at a Particular Site: Office of Engineering and
Technology, RF Safety Program, phone (202) 418-2464, FAX (202) 418-1918, e-mail
rfsafety@ fcc.gov
Licensing and Site Information Regarding Wireless Telecommunications Services:
Wireless Telecommunications Bureau, Commercial Wireless Division, (202) 418-0620
Licensing and Site Information Regarding Broadcast Radio Services: Mass Media
Bureau, Audio Services Division, (202) 418-2700
Licensing and Site Information Regarding Television Service (including DTV): Mass
Media Bureau, Video Services Division, (202) 418-1600
Also, note that the RF Safety Program Web site is a valuable source of genera l information on
the topic of potential biological effects and hazards ofRF energy. For example, OET recently
updated its OET Bulletin 56 ("Questions and Answers about Biological Effects and Potential
Hazards of Radiofrequency E lectromagnetic Fields"). This latest version is available from the
program and can be accessed and downloaded from the FCC's web site at:
http://www .fcc. govloet/rfsa fetyl
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Optioual C hecklist for Local Government
To Determine Whether a Facility is Categorically Excl uded

Purpose: The FCC has determined that many wireless fac ilities are unlikely to cause human
exposures in excess of RF exposure gu ide lines. Operators of those facilities are exempt from
routinely having to determine their comp liance. These facil ities are termed "categorically
excluded." Section 1.1 307(b)( I) of the Commission's rules defines those categorically excluded
facilities. This checklist will assist state and local government agencies in identifying those
wireless facilities that are categorically excluded, and thus are high ly unlikely to cause exposure
in excess of the FCC's guidel ines. Provision of the informat ion identified on this checklist may
also assist FCC staff in evaluating any inquiry regarding a facility's compliance with the RF
exposure guidelines.

--------------

BACKGROUND INFORMATION
I. Facility Operator's Legal Name:
2. Facili ty Operator' s Mailing Address:
3. Faci lity Operator's Contact NamelTitle: - - - - - - - - - - - - - - - - - - - 4. Faci lity Operator's Office Telephone:
5. Facility Operator's Fax: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
6. Facili ty Name: _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
7. Facility Address: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
8. Faci lity City/Comm unity: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
9. Fac ility State and Zip Code~:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
10. Latitude: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

===========================--J

II . L_ongitude:_:...::

continue
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Optional Local Government Checklist (page 2)

- - - - - - ----------------------_._--------

EVALUATION OF CATEGORICAL EXCLUSION
12_
13_
14.
I S.
16.

Licensed Radio Service (see attached Table 1): - - - - -- - - - - - - - -- - Structure Type (free-standing or building/roof-mounted): - - -- - -- - -- - - Antenna Type [omnidirectiona l or directional (includes sectored)]: _ _ _ _ _ _ _ _ __
Height above ground of the lowest poi nt of the antcnna (in meters) : _ _ _ _ _ _ _ __
0 Check if a ll of the followin g are true:
(a) This facility will be operated in the Multipo int Distribution Service, Pag ing and
Radiotelephone Serv ice, Cellular Radiotelephone Service, Narrowband or Broadband
Personal Communications Service, Private Land Mobile Rad io Services Pag ing
Operations, Private Land Mobile Radio Service Specia lized Mobile Radio, Loca l
Multipoint Distribution Service, or service regulated under Part 74, Subpart I (see
question 12).
(b) T his facility will not be mounted on a building (see question 13) .
(c) The lowest point of the antenna will be at least 10 meters above the ground (see question
IS) .

Ifbox 16 is checked, thi s facility is categorically exc luded and is unlikely to cause exposure in
excess of the FCC 's guide lines. The rema inder of the checklist need not be completed. Ifbox
16 is not checked, continue to question 17.
17. Enter the power thresho ld for categorical excl usion for this service from the attached Table I
in watts ERP or EJRP' (note: EIRP = (1.64) X ERP):
18. Enter the total number of channels if this will be an om nidirectional antenna, or the
max imum number of channels in any sector if this will be a sectored antenna:
19. Enter the ERP or EIRP per channel (using the same units as in question 17)"-- - - - - -1
20. Multiply answer 18 by answer 19_'_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1
2 1. Is the answer to question 20 less than or equal to the value from question 17 (yes or no)?
If the answer to question 2 1 is YES, this facility is categorically excl uded. It is unlikely to cause
exposure in excess of the FCC's guidelines.
If the answer to question 21 is NO, this facility is not categorically excluded. Further
investigation may be appropriate to verilY whether the facility may cause exposure in excess of
the FCC's guidelines .

- - -- ---- - - - - -_ . _ - - --- - - - -- - - - - - - -

.

·"ERP" means "effective radiated power" and "EIRP" means "effective isotropic radiated power
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TABLE I: TRANSMITTERS, FACILITIES AND OPERATIONS SUBJECT TO ROUTIN E
EN VIRONMENTAL EVALUATION
SERVICE (TITLE 47 CFR RULE PART)
Experimental Rad io Services
(part 5)

EVALUATION REQ UIRED IF:
power > 100 W ERP (164 W EIRP)

Multipoint Distribution Service
(subpart K of part 2 1)

non-building-mounted antennas: height above
ground leve l to lowest point of antenna < 10
m and power > 1640 W EIRP
building-mounted antennas:
power > 1640 W EIRP

Paging and Radiotelephone Service
(subpart E of part 22)

non-building-mounted antennas: height above
ground level to lowest point of antenna < 10
m and power > 1000 W ERP (1640 W EIRP)
buildin g-mounted antennas:
power > 1000 W ERP ( 1640 W EIRP)

Cellular Radiotelephone Service
(subpart H of part 22)

non-building-mounted antennas: height above
ground level to lowest po int of antenna < 10
m and total power of all channels > 1000 W
ERP ( 1640 W ELRP)
bui ldin g-mounted antennas:
total power of all channels> 1000 W ERP
(1640 W EIRP)
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TABLE I (cont.)
SERVICE (TITLE 47 CFR RULE PART)

EVALUATION REQurRED rF:

Persona l Commun ications Services
(part 24)

( I) Narrowband PCS (subpart D):
non-bui ld ing-mounted antennas: height
above ground level to lowest po int of antenna
< 10m and total power of a ll channe ls > 1000
W ERP (1640 W EIRP)
bu ilding-mounted antennas:
total power of a ll chan ne ls> 1000 W ERP
(1640 W EIRP)
(2) Broadband PCS (subpart E):
non-building-mounted antennas: height
above ground level to lowest point of antenna
< 10 m and total power ora ll channels > 2000
W ERP (3280 W ErRP)
bui lding-mounted antennas:
tota l power of all channels> 2000 W ERP
(3280 W EIRP)

Sate ll ite Communications
(part 25)

a ll included

General Wireless Communications Serv ice
(part 26)

total power of a ll channels> 1640 W EIRP

Wireless Commun ications Service
(part 27)

total power of all channels> 1640 W EIRP

Radio Broadcast Services
(part 73)

all included

FCCILSGAC

Loca l Official's Guide to RF

TABLE I (can!.)
SERV ICE (TITLE 47 CFR RULE PART)
Ex perimental , auxiliary, and special
broadcast and other program
distributional services
(part 74)

Stations in the Maritime Serv ices
(part 80)

EVALUATION REQUIRED IF:
subparts A, G, L: power > 100 W ERP
subpart I:
non-building-mounted antennas: height above
ground level to lowest po int of antenna < 10
m and power > 1640 W EIRP
bui ld ing-mou nted antennas:
power > 1640 W ErRP
ship earth stations only

Private Land Mobile Radio Serv ices
Paging Operations
(part 90)

non-building-mounted antennas: height above
ground level to lowest point of antenna < 10
m and power> 1000 W ERP ( 1640 W EIRP)
bui lding-mounted antennas: power > 1000 W
ERP (1640 W ErRP)

Private Land Mobile Radio Services
Specialized Mob ile Radio
(part 90)

non-building-mounted antennas: height above
ground level to lowest point of antenna < 10
m and total power of all channels > 1000 W
ERP ( 1640 W EIRP)
bui ld ing-mounted antennas:
total power of all channels> 1000 W ERP
( I 640 W EIRP)

FCC/LSGAC
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TABLE I (con!.)
SERVICE (TITLE 47 CFR RULE PART)

EVALUATION REQUIRED IF:

Amateur Radio Serv ice
(part 97)

transmitter output power > levels specified in
§ 97. 13(c)(l) of this chapter

Local Multipoint Di stribution Service
(subpart L of part 10 I)

non-bui lding-mounted antennas: height above
ground level to lowest point of antenna < 10
m and power > 1640 W EIRP
building-mounted antennas: power > 1640 W
ElRP
LMDS licensees are requ ired to attach a labe l
to subscriber transce iver antennas that: (I)
provides adequate notice regarding potential
radio frequency sa Fety hazards, e.g.,
information regard ing the safe minimum
separation distance required between users
and transceiver antennas; and (2) references
the applicable FCC-adopted limits for
radiofrequency exposure spec ified in §
1. 1310 of this chapter.
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Estimated "Worst Cflse" Distflllces thflt Should be Mflilltflilled/rom
Sillgle Cellulflr, PCS, flllIl Pflgillg Bflse Stfltioll Alltellllfll'
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Table B I- I. Estimated "worst case" horizonta l' distances that should be maintained from a
single, omni -directional, cellular base-station antenna to meet FCC RF exposure guide lines

E ffective Radiated Power

Effective Isotropic

Hori zontal' distance (feet)

(watts) per channe l based

Radiated Power (watts) per

that should be ma intained

on maximum tota l of 96

channel based on a

from a single omni -

channe ls pCI' antenna

max imum total o f 96

directional cellular antenna

channe ls per antenna
0.5

0. 82

3.4

I

1.6

4.8

5

8.2

10.8

10

16.4

15.2

25

41

24.1

SO

82

34.1

100

164

48.2

fo r inlennedialc values not shown on this table, please refer 10 Ihe Figure Il l- I

·These distances are based 0 11 exposure at same level as the antenna, for example. on a roonop or in a buil di ng directly across from and at the
same height as the antenna.

Note: 'IltCSCestimates arc worst case, assuming an omnidirectional antenna using 96 chanuels. Irt he systems are using fewer
channels, the actu al horizontal distances that lIlust be mai ntained wi ll be less. Cellul ar omni directional ante nnas transmit more

or less equally from the antenna in all horizontal directi ons and transmit relatively litt le energy directly toward the ground .
·1l1ereforc. these dist .. nces are even more consclv .. li ve fo r "non-horizont .. I" di st..nces, fo r exrunple. distances directly be low
an antennfl.
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Figure B I- I. Estimated "worst case" horizontal* distances that should be maintained from a
sing le omni-directional cell ular base station antenna to meet FCC RF exposure guidelines

roc:
c:

Q)

100

.,'"

90

/he
t:
~

1i

~

0-

V)

c: 1i
c: c:
.r; c:
0 .r;

'"
.,a. '"
~

110

0
<D

_ _ 0.5 watUchannel
80

--t!I- 1 watuchannel

70

--<>-

~ -

60

1il

40

m

~

5 watts/channel
10 watts/channel
_ _ 25 watts/channel
--"1- 50 watts/channel
---0- 100 watts/channel

0

~
"., E
0

a.

U

:J

E

'" 'xE'"
>
U c:'"
~ 0
W "
.,
'"
!!Itr

50

30

Q)

V)

20
10

a

a

5

10

15

20

25

30

35

40

45

50
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* These distances arc based on ex posure at same level as antenna, for examp le, 0 11 a rooftop or in a building
directly across from and at the same height as th e antenna.

No te: These estimates arc worst case, assu ming fill omnidirectional antenna lIsing 96 channels. Trth e systems arc
using fewer channels, the actual hori zontal distances that must be maintained will be less. Cellular omnidirectional
antennas transmit more or less equally from the antenna ill nil hori zontal direction s and transmit relatively little
energy direct ly toward th e ground.
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Table B 1-2. Estimated "worst case" hori zontal ' distances that should be maintained from a single,
sectorized, cellular base-station antenna to meet FCC RF exposure guide lines

Effective Rad iated Power

Effective Isotropic

Hori zontal' distance (feet)

(watts) per channel based on

Rad iated Power (watts) per

that should be maintai ned

maximum total of2 1

channel based on

from a si ngle sectori zed

channels per sector

maximum total of2 1

cellular antenna

channels per sector
0.5

0.82

1.6

1

1.6

2.3

5

8.2

5

10

16.4

7.1

25

41

11.3

50

82

16

100

164

22.6

For intermediate v<l lucs not shown on this table, please refer 10 the I'igure B 1-2

·111cse di stances arc based on exposure at same level CIS Ihe fUltenna, for examp le, on a rooftop or in a building directly across
from and at Ihe same height as the antenlla.

Note: 11lcsc estimates arc "worst case," assnm ing a sectorized antenna using 2 1 channels. If the systems are using fewer
channels, the <lclual horizontal distances thnt !lUl st be maintained wi ll be less. Cellul ar sectorized antennas transmit more or
less in one direct ion frolll the antenna in a horizontal direction and transmit rclatively little energy directly townrd the ground.
Thcl'c rore, these distances are even more consclvative rol'
an antcnna.

" n o n ~ h ol'izon t al "

distanccs, ror exrunple, distances dircctl y below

Figu re B 1-2. Estimated "worst case" horizontal' distances that should be mainta ined from a
si ngle sectorized, cell ular base station antenna to meet FCC RF exposure guidelines
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* T hese distances are based 0 11 exposure at smnc level as antenna, for exa mple,
across from and at the sam c height as th e anten na.

011

a ro oftop or in a building direc tl y

Note: T hese estimates are "worst case" , nsslIllling a secto ri zed antenna II sing 2 1 chmmcls. I f the system s are
using fewer channels, th e actual horizontal di stances that mu st be maintained will be less. Cellu lar sectori zcd
antenn as tran srnilmorc or less in one direction from the antenna in a hori zontal direction and tran smit rela tively
little energy direct ly townrd the ground .
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Table B 1-3 . Estimated "worst case" hori zontal' distances that should be mainta ined from a single
sectorized Broadbaud PCS base statiou ante nna to meet FCC RF exposure guidelines

Effecti ve Radiated Power

Effecti ve Isotropi c

Hori zontal' distance (feet)

(watts) per channel based on

Rad iated Power (walts) per

that should be mainta ined

maxi mum total 01' 2 1

channel based on

fro m a s ingle sectorized

channels per sector

maximum total of2 1

Broadband

pes antenna

channe ls per sector
0. 5

0.82

1.2

I

1.6

1.7

5

8.2

3.8

10

16.4

5.4

25

41

8.6

50

82

12. 1

100

164

17.2

f or intermediate va lues not shown 0 11 this table, please refer to the Figure B 1-3

*TIlcse di stances are hnsed on ex posure
fi"OIIl

[It

same level as the an tenna, for example, a ll a rooftop or in a bui lding direct ly across

and at the same he ig ht as the antenna.

Note: "Illese estim ates are "worst cnsc," assumi ng a sectorizcd untcnna lIsing 2 1 channels. (rlhe system is using fewer than 2 1
channels, the actual horizontal di stances that must be maintained will be less.

pes scclori zed antenn as transmit morc or less

in one directi on fro m the antenll a in a hori zontal direction and transmit relativcly little energy directl y toward the gronnd .
There forc, these distances are even more consclvali ve for Hnon-horizontal" distances, for example, di stances directly below
CUI

antenna.

Figure B 1-3. Estimated "worst case" horizonta l* di stances that should be maintained from a
sing le sector izeci, pes base station antenna to meet FCC Rf' exposure guidelines
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These distances arc based 011 exposure at sa me level as antellna, for example, on a mortop or in a bui lding directly

across from and at the sam e height as the antenna.
Note: These estimates arc "worsl crise ", assuming a scctorized antenna 1I si ng 2 1 channels. I f the systems arc
using fewer channels, th e actual horizo ntal distances that mllst be maintained wi ll be le ss. pes sectori zed
rmtcnnas transmit morc or less in olle direction from the antenna in a hori zontal direction and transmit re latively
little energy directly townrd the ground.
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Table B 1-4. Esti mated "worst case" horizontal' distances that should be maintained from a si ngle
om nidi rectional paging or nar rowband PCS antenna to meet FCC RF exposure guidelines. Note:
this table and the associated figure only apply to the 900-940 MHz band; paging antennas at other
freq uencies are subj ect to different values.

Horizontal' distance (feet)
Effective Rad iated Power

Effecti ve Isotropic

that should be ma intained

(watts) based on one

Radiated Power (watts)

from a single omnidirectional
paging or narrowband

channel per antenna

pes

antenna

50

82

3.4

100

164

4.8

25 0

4 10

7.5

500

820

10.6

1,000

1,640

15. 1

2,000

3,280

21.3

3,5 00

5,740

28. 2

For intermediate values not shown 0 11 this table, please rder 10 the Figure B 1·4

*111CSC distances arc based on exposure at sallie level as the antenna, for examp le, on a roo nop or in a bui lding di rect ly across

from and allhe same height as the mUcnna.

Note: These di stances assume onty one freque ncy (channel) per antenna. Distances would be grctltcr ifmore tim l one channel is
used pC I' antc lIIltl . Omnidirect ional paging <UHin arrowband

pes antenn as transmit more or less equall y II-00n the an tenna ill nil

horizontal di rections and transmit re lati vely lill ie e nergy toward the ground . There fore, thcse distances arc even morc
conselvati ve for " non-hori zontal" distances, ror CXffillJlle, distances directly below an ante nn a.
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Figure B 1-4. Estimated "worst case" horizontal ' distances that should be maintained from a single
omnidirectional paging or na ....owband pes antenna to meet FCC RF exposure guidelines.
Note: this figure and the associated tab le only apply to the 900-940 MHz band; paging antennas
at other frequencies are subject to different values
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These distances me based on exposure <It the sa m e level as the an tenna , 1'01' example, on a
roollop or building directl y across rrom and at the same he ight as the antenna.

Note: These distances nSSlIlllC only one !I"cqucncy (channel) pCI' flntcnna . Distances would be greater if
more than one channel is used per antellna. Omnidirectional paging and narrowband pes antennas
transmit more or less equally from the antenna in all horizontal directions and transmit re latively little
energy towards the ground.
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APPENDIXC

Text of 47 U.S. C. § 332(c)(7)
(7) PRESERVAT ION OF LOCAL ZONING AUTHORITY.
(A) GENERAL AUT HORITY. Except as provided in this paragraph, nothing in this Act shall
limit or affect the authority of a State or local government or instrumentality thereof over
deci sions regarding the placement, construct ion, and modification of personal wireless
service facilities.
(8) LIMITATIONS.
(i)
The regulation of the placement, construction, and modification of personal wire less
service facili ties by and State or local government or instrumentality thereof (I) shall
not unreasonably discriminate among providers of fu nctionally equi valent services;
and ( II) sha ll not prohibit or have the effect of prohibiting the provision of personal
(ii)

(iii)

(iv)

(v)

wireless services.
A State or local government or instrumentality thereof shall act on any request for
authorizat ion to place, construct, or modify personal wireless service facilities within
a reasonable period of time after the request is duly filed with such government or
instrumentality, taking into account the nature and scope of such req uest.
Any decision by a State or local government or instrumentality thereof to deny a
request to place, construct, or modify personal wireless service facilities shall be in
writing and supported by substantial evidence contained in a written record.
No State or local gove nunent or instrumentality thereof may regulate the placement,
construction, or modification of personal wireless service facilities on the bas is of the
environmental effects of rad io frequency emissions to the extent that such fac ilities
comply with the Commission's regulations concerning such emissions.
Any person adversely affected by any final action or failure to act by a State or local
government or any instrumentality thereof that is inconsistent with this subparagraph
may, within 30 days after slich action or failure to act, commence an action in any
court of competent jurisdiction. The court shall hear and decide such action on an
expedited basis. Any person adversely affected by an act or failure to act by a State
or local government or any instrumentality thereof that is inconsistent with clause
(iv) may pet ition the Commission for relief.

(C) DEFIN ITIONS. For purposes of this paragraph
(i)
the term "personal wireless services" means commercial mobile services, unlicensed
wireless services, and common carrier wireless exchange access services;
(ii)
the term "personal wireless service facilities" means faciliti es for the provision of

personal wireless services; and
(iii)

the term "unlicensed wireless service" means the offering of telecommunications
service using duly authorized devices which do not require individual licenses, but
does not mean the provision of direct-to-home satell ite services (as defined in section
303(v».

APPENDIX D

RESPONSE TO COMMENTS ON DRAFT GENERIC
ENVIRONMENTAL IMPACT STATEMENT

Comments from Town of Italy Supervisor, Brad Jones.
Given the topography of Ontario County’s service area, and the location of other tower sites in the
County system, the County, a site is necessary in the vicinity of the intersection of Parrish Hill Road and
Shay Road in the Town of Italy in Yates County. A site in this area will provide radio coverage in and
around the Town of Naples, and in the areas outside of Ontario County served by Ontario County based
first responders. It also provides a vital microwave path between the sites located in the south of the
County and those serving the northern areas of the County.
The County’s project manager, Tom Harvey was contacted by telephone by Brad Jones Supervisor for
the Town of Italy to express the Town’s concern regarding the construction of an additional tower site in
that area. Subsequently, Mr. Jones followed up that conversation with a letter, dated February 1 (see
Appendix E).
In the conversation and in the follow up letter, Mr. Jones noted that there is an existing tower, owned
by SBA Communications, located at or near 3947 Parish Hill Road, and that use of this existing tower
would be preferred by the town, as its use would create no additional visual impact to the residents of
the area. The Parrish Hill Road and Shay Road area where the County needs a communications tower
site is located within a Scenic Protection Overlay District designated in the Town of Italy’s zoning local
law, and is being proposed for inclusion in the Canandaigua Highlands Heritage Area. The Canandaigua
Highlands Heritage Area has been proposed by the Finger Lakes Land Trust as an area where permanent
conservation easements should be purchased to maintain the rural character of the area as part of its
document entitled “A Vision for the Canandaigua Lake Watershed” (see Appendix G). That document
calls for the establishment of scenic overlay districts in local zoning to address potential impacts of
lakefront and ridgeline development across the entire Canandaigua Lake Watershed area.
The County, its engineering consultant (L.R. Kimball) and its radio system provider (Harris Corporation)
have examined that tower. It is currently fully loaded with multiple antennas including cell phone
carriers and Yates County Emergency Radio equipment and is unlikely to be able to support the
additional antennas and microwave dishes that are needed. In addition, the existing SBA tower is a
guyed tower and there is insufficient land available to permit the construction of an additional tower on
that site without first removing the existing tower. Finally, the addition of a communications shelter and
generator needed for Ontario County’s radio equipment will be difficult without removing the many of
the mature trees on the site that currently provide screening in the immediate vicinity of the tower.
The choice to develop any new site will be based first upon its ability to meet Ontario County’s need to
provide public safety level radio communications coverage in the County’s service territory, second
upon its ability to provide unimpeded line of sight connectivity via microwave to other sites within the
County system, and third on the willingness of the local landowner to sell or lease property to Ontario
County.

Using these criteria and the site evaluation criteria established in the Draft Generic Environmental
Impact Statement, the County is currently evaluating other possible sites in the area. The site chosen,
based on these criteria, will be configured so as to locate the tower as far back from the public road on
the available parcel as possible to minimize the impact to the view shed, to allow screening foliage to be
planted, surrounding the fenced compound and the tower will be constructed to the minimum height
necessary to provide microwave connectivity between other tower sites and to provide public safety
level communication coverage within Ontario County’s service territory.
Ontario County will submit a site plan for comment to the Town of Italy Code Enforcement Officer and
Planning Board, but will entertain comments solely on the layout and landscaping provided on the
chosen site. In addition, the County will provide photographic simulations of any new site to
demonstrate the limited visual impact of any new site.
Article 8 of the Town of Italy’s zoning establishes a site plan review requirement for new construction
activities in the scenic overlay district. While not establishing any additional dimensional criteria or
limits on permitted uses, it does direct the Town’s Planning Board to consider visual impacts of
proposed developments, including bulk, height, and square footage of proposed structures.
Article 8.6.B of the Town of Italy’s zoning regulations grant an exemption for
“Any actual or ongoing emergency activity that is immediately necessary for the
protection and preservation of life, property or natural resource values within the
Town”
It should be noted that any proposed communications tower site will provide vital interoperable
communications for first responders whose activities include the protection and preservation of life,
property and natural resource values within the Town of Italy, the Town of Naples and the surrounding
area.
While Ontario County recognizes the importance of maintaining rural character, constructing the
minimum height tower needed, providing landscape plantings, and locating the tower as far from the
public right‐of‐way as possible will mitigate the impacts to the extent practical while meeting the public
safety need for emergency communications.

Comments from Town of Springwater Supervisor, Norm Buckley
The County’s project manager, Tom Harvey was contacted by Town of Springwater Supervisor, Norm
Buckley regarding the communications tower site that is tentatively planned for the Hunt Hollow area
on Warner Rd. The Town of Springwater is located in Livingston County.
The County has been researching possible locations for communications sites in the area both in Ontario
and Livingston Counties. A site in this area is necessary to provide radio coverage in and around the
Town of Naples, and in the areas outside of Ontario County served by Ontario County based first
responders. A tower site will also provide a vital microwave link between the sites located in the south
of the County and those serving the northern areas of the County
Mr. Buckley noted that on adjoining property to the east in the town of Naples, the owner might be
planning to build a house in the future and was concerned about the impact of tower lighting.
The site that is under consideration is located approximately 450 feet from the adjoining property.
Because the tower planned for this site will be over 200 feet tall in order to provide the necessary
coverage and line‐of‐sight microwave connectivity to other sites, the Federal Aviation Administration
(FAA) will require that it be lighted. The lights used will be a white strobe during daylight hours and a
red flashing light at night. These lights will be controlled by sensors, changing from white strobe to red
flashing at nightfall. The current plans calls for the use of a guyed tower, which presents a much smaller
tower profile, causing the tower to be much less visible than a typical self‐supporting tower. The tower
will be galvanized or painted a grey color which fades into the background of sky color more than any
other possible color.
Mr. Buckley asked whether the County had considered an alternate site (see Appendix F), which is
available for use.
Other sites had indeed been considered. It must be noted that the alternate site is approximately 70
feet lower in elevation than the proposed site. Any tower built at the alternate would have to be made
that much taller to meet microwave path and radio propagation requirements.
Mr. Buckley requested that we keep the alternate site in mind if we couldn't come to agreement with
the owners of the first site.
The County continues to be willing to consider alternate sites. If we are unable to come to a timely
agreement with the owners of the first site, we will certainly consider other locations.

APPENDIX E

TOWN OF ITALY - COMMENTS ON DRAFT GENERIC
ENVIRONMENTAL IMPACT STATEMENT

APPENDIX F

TOWN OF SPRINGWATER – SITE LOCATION MAP
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APPENDIX G

A VISION FOR THE CANANDAIGUA LAKE
WATERSHED

A Vision for the
Canandaigua Lake
Watershed

Prepared by Betsy Landre and the Finger Lakes Land Trust
September 2010

E

xecutive Summary

This report is the culmination of a yearlong evaluation of the Canandaigua Lake watershed undertaken by the Finger Lakes
Land Trust. It includes an assessment of the watershed’s natural resources and their importance to local residents’ quality
of life. Threats to these resources from development are described as is local capacity for land use planning and natural
resource protection. The report presents a vision for how communities in the Canandaigua Lake watershed can work
together to guide growth while protecting valuable watershed resources.
Canandaigua Lake is indeed a jewel, and it is the number one reason residents name for living here.The lake provides drinking
water to more than 60,000 residents along with exceptional recreational opportunities. The 174 square mile watershed
is rich in natural resources. Over one-half of the watershed soils are highly suitable for agricultural production. About 120
watershed farms produce a variety of agricultural products, from dairy to vegetable crops, grapes, and horticultural and
specialty products.
Signiﬁcant forest resources provide timber, wildlife habitat, and recreational opportunities. Especially notable are the roughly
30 square miles of woodlands carpeting the hill country between Bare Hill and High Tor Wildlife Management Area. The
extensive 1,500-acre High Tor wetland complex at the south end of the lake acts as a ﬁlter for storm water and provides
excellent wildlife habitat. Scenery, including rural landscapes of farms and forests as well as dramatic lake views, is another
heralded watershed resource.
Steady population growth during recent years has increased pressure on watershed resources. With the vast majority of
available lakeshore developed, demand for residential development has shifted to hillsides commanding lake views. More
than 900 new residential units within the watershed possessed preliminary development approvals in 2009. At the same
time, the Canandaigua Lake Watershed Council documented an upward trend in total phosphorus (TP), the critical nutrient
governing lake productivity and associated symptoms like algae blooms.
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The Canandaigua Lake watershed has been the focus of water
quality planning among grassroots organizations for more than
twenty years. Watershed towns have taken steps to enact land use
zoning and some have adopted ordinances for natural resource
protection, such as steep slopes. The Towns of Canandaigua and
Gorham have also created special funds for open space acquisition.
Despite these laudable steps by local communities, an increasingly
suburbanized landscape, unprecedented proposals for development
of scenic hillsides, and the prospect of widespread natural gas
development all call for more concerted action to guide the future
of Canandaigua Lake and its watershed.
Based on the watershed assessment, the Finger Lakes Land
Trust presents a vision for the Canandaigua Lake watershed that
incorporates a high quality lake resource, vibrant community centers,
rural landscapes of working farms and forests, and exceptional
recreational opportunities, wildlife habitats and scenic resources.
This vision can be achieved through cooperative action to:
1) Strengthen natural resource planning and land use controls,
with a focus on encouraging growth within cities, town
centers and hamlets and the enactment of special protections
for water courses, steep slopes, and scenic resources;
2) Protect high quality farmland through the purchase of
development rights;
3) Develop more robust local sources of conservation funding to help communities acquire parkland and purchase
development rights on sensitive watershed lands and prime farmland;
4) Create a “Canandaigua Highlands Heritage Area” to promote the protection, interpretation, and appropriate use of
the southeastern portion of the Canandaigua Lake watershed. This 45-square mile area includes Bare Hill, South
Hill, High Tor, and the West River Valley. It features extensive forests as well as scenic farmland, wetlands, lakeshore,
rich cultural and historic resources, and two villages. The creation of a public/private partnership is needed to
develop an interpretive center and associated plan to enhance recreational and educational use; create a Highlands
Heritage Trail extending from Bare Hill to Naples; develop a community plan for Vine Valley that allows for change
while maintaining the hamlet’s unique character; protect key parcels through the use of conservation easements as
well as select acquisitions; and support compatible economic development in the area.
5) Establish a scenic byway around Canandaigua Lake and use conservation easements to buffer scenic overlooks while
implementing scenic overlay districts to maintain rural character along the byway.
6) Create the Canandaigua Lake Water Trail, a system of rest stops, natural areas, parks, and picnic areas strategically
linked with existing boat launch sites and commercial establishments. This paddling trail would accommodate small
boats and enhance the menu of recreational opportunities on the lake while providing water quality beneﬁts
through the maintenance of natural shoreline.
7) Educate and prepare landowners and local governments to deal with environmental impacts associated with Marcellus
and Utica shale natural gas development;
8) Formalize the partnership between the Finger Lakes Land Trust and the Canandaigua Lake Watershed Council in the
forthcoming comprehensive update of the Canandaigua Lake Watershed Management Plan, and more fully integrate
use of conservation tools such as conservation easements and conservation ﬁnancing as options for meeting
watershed protection goals.
The key to realizing this bold vision are vibrant partnerships. No entity can meet the challenge alone.The Finger Lakes Land
Trust invites all residents, communities, and stakeholders within the watershed to join us in making this vision our shared
reality and a legacy for future generations.
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VERVIEW AND PURPOSE
Canandaigua Lake—The Chosen Spot

“Ga-na-ta’-queh” was the name the Seneca people gave their settlement at the north end of Canandaigua Lake.1 The English
translation: The Chosen Spot. The modern name: Canandaigua.
The Chosen Spot characterization is affectionately espoused today by local business owners, community leaders and
residents who share a sense of pride in a place all call home.The number one reason people choose to live here, according
to surveys, is the beauty and quality of Canandaigua Lake.
The Canandaigua Lake area has experienced steady growth over a number of decades. The lake is a magnet, with the
value of lakefront and lake view real estate topping $1 billion. Paradoxically, growth and development put pressure on
the resources which attract people to the area in the ﬁrst place. Today, our land and water resources are increasingly
threatened by poorly planned development.
Time is of the essence. Once land is developed, its role in the watershed is permanently altered. While there is no single
land use decision that will seal the fate of Canandaigua Lake, the cumulative impact of incremental decisions over time
will. If the changes in the watershed in the last ten years are any indication, we could be living in a substantially different
place within a single generation. It is critical that we work together to shape the character of the watershed by ﬁnding the
appropriate balance between growth and conservation.
This report presents an assessment of the Canandaigua Lake watershed and a vision for how we can work together to
ensure the future of the Lake while securing other important watershed resources that contribute enormously to our
quality of life: scenic vistas, recreational opportunities, productive farmland, forested hillsides and rich wildlife habitat.
“Canandaigua Lake and its watershed are one of the jewels of Western New York. We are so fortunate to live and
work in the Finger Lakes Region, with its spectacular natural resources and recreational opportunities. But with the
beneﬁts of having such an incredible resource available to us comes a great responsibility to protect it for current
and future generations.”
—Paul D’Amato, Regional Director, New York State Department of Environmental Conservation
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ATERSHED ASSESSMENT

The Natural Resources of the Canandaigua Lake
Watershed

The Lake

Canandaigua Lake Watershed

Canandaigua Lake is the third largest of the
eleven Finger Lakes. It is 15.5 miles long, averages
just over a mile wide, has a maximum depth of
276 feet and holds 429 billion gallons of water.
The Lake is prized for its high water quality.
It receives New York State Department of
Environmental Conservation’s (DEC) highest
AA rating as it supports a public drinking water
supply for more than 60,000 people, naturally
reproducing ﬁsheries and excellent opportunities
for swimming and boating.
Canandaigua Lake is also designated an
“Important Bird Area” by New York Audubon. It
is recognized as a signiﬁcant wintering area for
large congregations of waterfowl, particularly
Redhead and Mallard ducks. Large ﬂocks of
American Coots winter on the lake, as well.

Watershed Dynamics and
Change

174 square miles of land drain to Canandaigua
Lake. This is the Lake’s watershed. All
but a very small portion (2.1 percent) of
the watershed lies in 13 municipalities of
Ontario and Yates Counties.
Canandaigua Lake’s water quality is inﬂuenced
by its watershed and the water that drains
to it. Multiple tributaries and hundreds of small streams ﬂow to the Lake via a
hydrological network that transports an estimated 43 billion gallons of water
annually from watershed lands.2 Pollutants like nutrients, sediment and bacteria
can reach the lake from remote sources in the watershed via this network.3
The largest of the tributaries is the West River. Originating in the fertile
agricultural lands of Gorham, it winds its way slowly through the low-lying terrain
of the Middlesex Valley and the wetlands of New York State’s High Tor Wildlife
Management Area before reaching Canandaigua Lake’s southern terminus.
Dozens of streams ﬂow with less volume but plenty of energy through steep gullies
and gorges directly to the lake. Especially during storms and periods of rapid snow
melt, these streams often ﬂow with force. Waterfalls and cascades punctuate the
steepest watercourses, revealing outcroppings of fragile shale bedrock, and creating
unique gully environments, a hallmark of the Finger Lakes Region.
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Fisheries

Canandaigua Lake supports both cold and warm water ﬁsheries. Prized cold
water ﬁsh include lake, brown, and rainbow trout. NYS DEC stocks lakers and
browns, but the rainbow trout population is naturally reproducing, primarily
in Naples Creek. Spring ﬁshing along Naples Creek, and upstream tributary
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Grebe, American Bittern, and Least Bittern. Like
Canandaigua Lake, the High Tor marsh is also
designated an Important Bird Area by New York
Audubon.
A whopping 58,596 acres, or almost 53% of the
total watershed area, drains to Canandaigua Lake
through the High Tor wetlands, underscoring
its importance for ﬁltration and stormwater
retention. Some of the most highly erodible soils
in the watershed are located in the steep, southern
headwater drainages of Grimes, Eelpot, Tannery
and Reservoir Creeks. These tributaries ﬂow to
Naples Creek before meeting the West River in
the wetland.
Small wetlands are scattered about the watershed,
with a concentration in the northeastern portion
(especially the Sucker Creek subwatershed)
where agriculture and residential development are
primary land uses. Other signiﬁcant wetlands are
located in the upper reaches of the West River and
Grimes Creek subwatersheds.
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The Forests

Forests cover over forty percent of the watershed. A
patchwork of woodlots on private land characterizes
the northern, agricultural part of the
watershed. More extensive, contiguous
forest tracts cover the steep slopes of the
southern half of the watershed.

Land Cover of the Canandaigua Lake Watershed

For a century following the arrival
of European settlers in the 1790s,
forests around Canandaigua Lake were
progressively cleared for cropland and
pasture. By 1885, about 85% of the land
in the watershed had been cleared. Regrowth of young forests has followed
a pattern of farmland abandonment,
especially since the 1930s.
Today’s typical forest is composed of mixed hardwoods,
featuring species like sugar maple, beech, hickory, oaks,
poplar and black walnut. Conifers, including white pine,
are more common at the higher elevations, and Eastern
hemlock is predominant in the steep, shaded gullies around
the Lake.
On the east side of the Lake, an impressive 30 square mile
block of forestland carpets most of the hill country from
Bare Hill to South Hill and High Tor. This forest resource
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Special Forest Inhabitants
Home to the Vulnerable Cerulean Warbler

The forests around Canandaigua Lake are home to a breeding
population of Cerulean Warblers. This striking blue songbird prefers
tree tops for nesting and forage. Due to declining population across
its range, the Cerulean Warbler is listed as “vulnerable” by the
International Union for Conservation of Nature (IUCN), is included
on National Audubon’s Watchlist, and is under consideration for
listing under the federal Endangered Species Act. Habitat degradation
is the cause of its decline, primarily the removal and fragmentation of
mature, hardwood forests.4

is unparalleled in the watershed and is one of
the largest remaining forest blocks in the Finger
Lakes Region.
Over 5,100 acres of this area are managed as
public open space. These include Bare Hill State
Unique Area, the uplands of High Tor Wildlife
Management Area, and the Finger Lakes Land
Trust’s Great Hill Preserve. Private holdings
complete the forest assemblage, including a few
large properties, like the 600+ acre Whaleback
hunting preserve, as well as hundreds of smaller
properties.
Forests play important roles in the watershed,
including provision of wildlife habitat (see
sidebar) and water quality protection. Trees
anchor rocks and soil to help minimize erosion
and sedimentation. The forest ﬂoor acts like a
sponge and ﬁlters rain water, helping to maintain
high water quality in streams.“It is critical for lake
water quality to maintain forest buffers along
the steep gullies around Canandaigua Lake,”
emphasizes Stephen Lewandowski, Program
Consultant for the Canandaigua Lake Watershed
Association.

The Bald Eagle: A Comeback Story

In 1975, DEC wildlife biologists could document only one nesting
pair of Bald Eagles in New York State. By 2005, thanks to the 1972
banning of the pesticide known as DDT and DEC’s aggressive eagle
restoration program, there were 92 successful breeding pairs in the
State. In recent years, winter and summer sightings of Bald Eagles have
increased around Canandaigua Lake, and DEC biologists conﬁrmed an
active nest in the Town of South Bristol a few years ago. Long term
success of Bald Eagles at nest sites on Canandaigua Lake will hinge
on the protection of their favored habitats, which are threatened by
encroaching development.
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Other beneﬁts provided by forests are clean
air and reduction of greenhouse gases, forest
products and energy independence, recreational
opportunities and scenic beauty. Many watershed
residents know the restorative beneﬁts a simple
walk in the woods can provide to the human
spirit.

The Farms

Highly productive soils, plentiful fresh water,
and a favorable climate combine to create
exemplary agricultural resources in the
Canandaigua Lake watershed. Seventy-six
percent of the soils in Ontario County have
properties that qualify them as “important
farmland soils” according to the United States
Department of Agriculture (USDA). Only
15 percent of New York State and a meager
eight percent of the United States bears this
designation. In the Yates County portion of
the watershed, prime agricultural soils are
concentrated near Vine Valley, in the West River
Valley and in the town of Potter. According the
Jim Ochterski, agriculture specialist at Cornell
Cooperative Extension of Ontario County,
“We are sitting on a gem.”

An estimated 120 farms cover about 30,000 acres (or one-third of the area) of the Canandaigua Lake watershed. 5 It is a
diverse agricultural sector, producing milk and cheese, meat products, vegetables, fruits, grains, juices and wines.
In Gorham, Middlesex, and Potter, more than 60 Mennonite families maintain a growing agricultural land base, bringing idle
land back into production as small dairy operations mixed with produce and horticultural products. Another trend is an
increase in small-scale specialty operations. “People are getting into farming who would not have been able to afford the
100+ acre traditional farm. They are doing it with less acreage and high value products for retail markets,” explains Peter
Landre of Yates County Cooperative Extension.
Excellent soils, technological innovations, new markets and
increasing public demand for local foods all work together to
positively inﬂuence the outlook for local agriculture.Adaptable
farmers can be proﬁtable, according to local experts.

Agricultural Soils of the Canandaigua Lake
Watershed
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Tourism, Outdoor Recreation, and Scenery

In 2009, the Finger Lakes tourism industry generated $2.45 billion in visitor spending and $327 million in state and local
taxes.6 To emphasize the tax impact per capita, the Finger Lakes Tourism Alliance calculates that, without the infusion of
tourism dollars, each Ontario County resident would have to make up $1001 more in local taxes.
A vibrant, natural landscape is the backbone of the regional tourism industry. Valerie Knoblauch, President of Finger Lakes
Visitors Connection in Canandaigua explains it this way: “Imagine taking a vacation that has great parks, lakes for recreation,
waterfalls and hiking paths, and vistas that make you want to pull out that camera to etch the scenery in your mind. That
vacation is here, in the Finger Lakes, and it’s these features that make over 15 million people visit our region each year.”

Recreational Trails

Hikers enjoy extensive trails in the southern half of the watershed. The Bristol
Hills Branch of the 900+ mile-long Finger Lakes Trail traverses the watershed.
From its northern end in Ontario County’s Gannett Hill Park, the trail crosses
the Naples Valley, and rises up 1,100 vertical feet in High Tor Wildlife Management
Area, for a 20+ mile long trip.
Additional public trails and walkways are found at: State land on Bare Hill and
High Tor, the Land Trust’s Great Hill Nature Preserve on South Hill, Grimes Glen
in Naples, Kershaw and Lagoon Parks in the City of Canandaigua, the Robert E.
Moody Trail in Gorham and Onanda Park in the Town of Canandaigua.

Scenic Vistas

Canandaigua Lake is renowned for breathtaking scenic vistas. No doubt each
resident has their favorite. The best vantage points for scenic vistas tend to
be along ridgeline roads encircling Canandaigua Lake. The view from County
Road 12 in South Bristol is especially signiﬁcant, with a panorama that takes in
Canandaigua Lake, Bare Hill, Vine Valley, South Hill, and the High Tor marshes
and uplands. Also impressive are views from State Route 21 on the west side
of the lake and State Route 364 on the east side. Stunning vistas can also be
observed from secondary roads in the vicinity of Vine Valley, the Naples Valley,
and surrounding highlands.
Scenic overlooks are located along State Route 21 in Canandaigua and County
Road 12 in South Bristol (see Conservation Proﬁle, p.13). Public vantage points
at Bare Hill and High Tor also provide scenic vistas including Canandaigua Lake.

10

W

ATERSHED STAKEHOLDERS
AND COMMUNITY CONTEXT

Rural Landowner Attitudes and Goals

A variety of stakeholders determine land use practices and policies in the watershed and play an important role in shaping
its future. Hundreds of rural landowners lease, farm, manage forests and recreate on private properties in the watershed.
For a ﬁfth generation farmer or an out-of-state investor, land is an important ﬁnancial asset. The future of a signiﬁcant
portion of the land base in watershed is tied to rural landowners’ attitudes about their land and goals for the future.
A recent survey of watershed landowners with 70 acres or more revealed a strong afﬁnity for the land. Most respondents
own “working lands” with two-thirds using the land for agriculture (either running an operation or leasing acreage to a
farmer). The majority enjoy hunting or ﬁshing on their properties. About one-third harvest timber while one-quarter lease
mineral rights to a natural gas company. However, landowners commonly cite intrinsic values as those they most appreciate
about their land, such as solitude, quiet, scenery and views and the presence of wildlife. More practical values, like soil
fertility and income derived from land, were cited less frequently as aspects most appreciated about the land.
The majority of survey respondents reported that they plan to hold on to their land for at least the next ten years. Only
11 percent plan to sell their land within the next decade, and another 11 percent are unsure. For those who planned to sell,
ﬁnancial concerns were their primary motivation.Yet 87 percent of responding landowners reported that, if their ﬁnancial
goals were met, they would prefer their land remained in its current condition. Given the right mix of ﬁnancial tools and
incentives, landowners are inclined to choose conservation of their properties over development.
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Municipal Planning and Zoning

The New York State Constitution places the power to make decisions about land use in the hands of local government, a
doctrine known as Home Rule. Every town in the watershed has at least the rudiments of municipal land use planning: a
comprehensive plan, zoning and site plan review. In addition, several towns have adopted special natural resource protection
laws. For example, Bristol, Canandaigua, Gorham, Naples and Potter have ordinances regulating disturbances on steep
slopes. Canandaigua, Gorham, Hopewell and Middlesex have adopted sediment and erosion control laws.
While every community in the watershed has made a public commitment to the protection of natural resources, uneven adoption
of laws is a reﬂection of diversity among watershed communities, including their size and the unique challenges they face.
Local laws are generally strongest in the northern part of the watershed where the development pressures are greatest. Staff
capacity is higher here, too, where larger tax bases support larger town budgets. For example, the Town of Canandaigua has
a 15-member staff (with a seven-member development ofﬁce) and ﬁve boards functioning in addition to the town board.
The Town of Italy operates with a staff half that size and, beyond the town board, has one additional board for planning and
zoning functions.
Recent years have seen unprecedented development proposals in the Towns of South Bristol and Middlesex, and both
communities have moved quickly to pass ordinances in response. Both are now considering an ordinance to regulate
building on steep slopes.
Proactive local planning and zoning are very important tools for guiding growth and maintaining community character, but
they are not fail-safe. Costly lawsuits have taken up town resources and created angst in communities as developers test
the resiliency of local laws and the boards that enforce them. Variances to code, meant to offer appropriate ﬂexibility in
individual situations, may be granted so freely that codes are, in effect, circumvented. Further, zoning can be changed by
future boards.
If a community desires to truly safeguard its treasured resources and the features that deﬁne its character, it must
complement zoning with other strategies to secure or protect them.

Municipal Financing for Open Space and Resource Conservation

Two watershed towns have already taken steps to create open space accounts to establish parks, trails, and leverage state
grants for farmland protection.The Town of Canandaigua has an Open Space Reserve Fund that has accumulated a little over
$1 million over several years. Funds were used in 2009 to purchase almost 100 acres of parkland at two different sites.
The Town of Gorham created the Land Preservation Capitol and Reserve Fund and the Conservation Advisory Council to
recommend projects for funding .The fund grew to $629,000 before the town moved to purchase just over nine acres of
lake view property near Ontario County’s Deep Run Beach.The parcel was purchased from a developer who had a 14-unit
subdivision planned for the site.
In both cases, allocations to these open space
accounts are made by Town Boards. In tough
years, no funds may be allocated, as was the
case in 2009.While the establishment of open
space accounts demonstrates a notable step
forward, the number of compelling projects
far exceeds available resources. Gorham Town
Supervisor Dick Calabrese explains, “The
biggest obstacle we have right now is funding.
Unless you’ve got prime farmland, there
really isn’t much public ﬁnancing available.
Unless the municipality and landowner can
agree to save land at their expense, it’s going
to be hard.”
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Proﬁle in Conservation:
Preserving a Scenic Overlook:
Carolabarb Park, Town of South Bristol
The views from County Road 12, often called the “high road” by locals, are spectacular. Bare Hill and South Hill provide a
panoramic backdrop to Canandaigua Lake while the West River meanders in from the south. Odell Scott purchased land in
this area in 1960 and enjoyed the exemplary views for decades. In 2004, he decided to donate 30 acres of his land so that
the public would have the same opportunity to enjoy these views. His generous gift became the catalyst for a partnership
between the Town of South Bristol, Mr. Scott, and the Finger Lakes Land Trust.
Mr. Scott wanted assurance that the land would not be developed at some point in the future, so the partners worked out
a process which would best serve everyone’s interests. Mr. Scott donated a conservation easement on the property to the
Finger Lakes Land Trust and then donated the land to the Town for use as a park. The park concept was ideal, because the
Town was already developing a scenic overlook with picnic tables adjacent to the Scott property. The Town now maintains
the park, and the Land Trust is responsible for upholding the terms of the easement.
“The partnership has been tremendous,” says Dan Marshall, Supervisor of the Town of South Bristol. “Through Odell
Scott’s generosity, one of South Bristol’s premier vistas was protected for everyone to enjoy. His gift enhanced our scenic
overlook, and the involvement of the Finger Lakes Land Trust ensures this natural environment forever.”
Odell Scott named the new park
Carolabarb Park for two very important
women in his life: Carol Holcomb Scott,
his wife of 55 years who passed away in
1992, and Barbara Hawkins Scott, his wife
of 14 years. Odell passed away in 2007.
Barbara says, “There’s not a Sunday that
I go to church when somebody doesn’t
come up to me to say they’ve been up
to the overlook and how beautiful it was
and how much they enjoyed it. Odell
would be absolutely thrilled that so many
people are enjoying what he enjoyed for
so many years.”

Watershed Organizations

The Canandaigua Lake watershed has been the focus of education, research, planning and restoration by local
watershed organizations for over twenty years. These groups have spearheaded many programs to safeguard the lake
and its water quality.
The Canandaigua Lake Watershed Council is an intermunicipal body comprised of publicly elected representatives
from fourteen watershed and water purveying communities. The Council is responsible for the implementation of the
Canandaigua Lake Watershed Management Plan, a comprehensive document outlining more than 90 speciﬁc actions local
governments support to help reduce pollutants to the lake.
Funded by grants and budget allocations from each member municipality, the Council supports an annual water quality
monitoring program. The Council also provides oversight and advice on development projects in the watershed, and has
been instrumental in the development and sharing of model ordinances for local towns to consider for adoption to protect
natural resources.
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The Canandaigua Lake Watershed Association formed from a 2009 merger of long-standing lake groups, including two
former property owner associations and an interagency/citizen action coalition called the Canandaigua Lake Watershed
Task Force. Under a single umbrella, this membership organization combines planning, education, and advocacy including, at
times, litigation aimed at the long-term health of Canandaigua Lake and its watershed.
These watershed organizations provide data and counsel to aid local decision making and resources to secure grants for
projects to help protect water quality. Several partners also assist, including many local agencies, a watershed inspector,
academic institutions, consultants, and nonproﬁt organizations.

Proﬁle in Conservation:
Public-Private Partnership Protects Forested Hillside
Overlooking Canandaigua Lake in the Town of Gorham
The Town of Gorham had just completed its
“Farmland, Open Space and Resource Conservation
Plan” and was in the process of forming its
Open Space Advisory Council when town board
member Allyson Adam-Anderson became aware of
an interesting parcel of land on the market. She
brought it to the attention of town ofﬁcials as a
potential conservation project. At about the same
time, the Finger Lakes Land Trust learned of the
property and asked the landowner’s permission
to take a small group of board members, staff and
volunteers to investigate the site. The Land Trust
representatives were impressed.
The 96-acres of forested hillside overlooking
Canandaigua Lake served as recreational land and
a source of timber for its owner. It happened to
sit at the end of the sewer line on East Lake Road,
contained a mixed deciduous hardwood forest Finger Lakes Land Trust Board Member, Jim Fralick,
supporting excellent wildlife habitat, bordered Town of Gorham Supervisor, Dick Calabrese and Town of
Fisher Gully, a tributary to Canandaigua Lake and Gorham Board Member, Allyson Adam-Anderson
included a mile and a half of road frontage.
What can happen when a Town Board and a Land Trust both see the value of conserving a piece of land? An excellent
partnership.
The Town and Land Trust jointly contracted for an appraisal, negotiated a purchase option with the landowner, and together
pursued state interest in the property. The property was evaluated by NYSDEC staff, and the partners learned late in 2006
that state funding had been approved. Those close to the process indicated the partnership with the municipality factored
favorably into the state’s decision.
New York State’s land acquisition process takes time, and local partners need to be willing to ﬁnd solutions to challenges
along the way. When the purchase option was due to expire before state funds were available, the Land Trust moved to
close on the property. Interim funding was provided by the Rochester Area Community Foundation and the Norcross
Wildlife Foundation.
The property was transferred to the State in early 2007. It is now managed as part of Bare Hill Unique Area and is available
for the public to enjoy.
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RESSURES ON THE WATERSHED

Population and Development Trends

The watershed has seen steady population growth for many years. Between 1960 and 2000 (the last year for which US
Census Bureau statistics are available) the number of people living in Ontario County grew by 68% while Yates County
grew by 32%.Within the watershed, the lakeside communities of Canandaigua, Gorham, and Middlesex witnessed the most
signiﬁcant growth.
Even in portions of the watershed that are not experiencing
population growth, sprawling development threatens both
farmland and natural areas as it moves further from community
centers. Sprawl results in people
having to drive greater distances
to reach services. It also puts
pressure on municipalities to
extend costly infrastructure and
services, like sewer and water
lines, roads and school busing to
new residential developments.

Distribution of Buildings in the Canandaigua
Lake Watershed

In 2009, 524 new residential
units had at least preliminary
planning board approvals in the
Town of Canandaigua. The vast
majority of those units are in subdivisions. In Gorham, 371
units had preliminary approvals. Meanwhile, projections show,
for the ﬁrst time in history, the population of the Town of
Canandaigua will exceed that of the City of Canandaigua in
the next decade, a sure sign of sprawl.
Pressure to sell prime farmland for residential development
is mounting across the northern part of the watershed,
where the best farm soils are concentrated. One local farmer
recently watched 550 acres on three neighboring farms sell in
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a suddenly brisk market. None of the buyers were actual farmers. The farmer commented, “I want to keep my farm green.
It means a lot to me to watch crops grow. But if I wanted to sell, I could make a single phone call today and it would be
done.”
While development pressure is less intense in the
southern part of the watershed, an increasing number
of homes are being constructed on challenging
sites that would have previously been considered
unbuildable. The removal of vegetation, excavation of
soils, and grading on these sites frequently results in
erosion and sedimentation. On some of these sites,
even the construction of a single home can have a
signiﬁcant adverse impact.
New rooftops punctuate ridgelines as residential
development moves south along the lake. As hillside
property is carved into smaller parcels with more
impervious surfaces, the potential for runoff to the
lake increases.
During 2009, construction was halted at one
development site in the watershed when an intense
rainstorm sent an estimated ﬁve tons of sediment
off the property, collapsing a silt fence into a ditch
and ultimately into Canandaigua Lake one-half mile
away. According to the Canandaigua Lake Watershed
Council’s Kevin Olvany, signiﬁcant erosion problems
have occurred at several development sites in the
watershed in recent years, each having an impact on
water quality.
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Steep Slopes of the Canandaigua Lake Watershed

A Story of Change:
Canandaigua’s Southern Corridor
Canandaigua’s Southern Corridor is a desirable stretch of land on the west side of Canandaigua Lake between NYS
Routes 5 and 20 and the town line with South Bristol. In 1960, it was a combination of farmland and rural residences, a
few small subdivisions and a mix of summer cottages and year-round homes along the lakefront. In 1989, the Southern
Corridor’s ﬁrst major subdivision called Fox Ridge received approval for 153 residences. The Landings followed in 1990,
with plans for 13 luxury lake view homes. In the late 1990s, a survey of town residents revealed strong public support for
maintaining the rural character of this scenic area.
Despite this sentiment, transformation toward a
suburban landscape has hastened in the last decade
with the construction of six additional residential
subdivisions and the approval of hundreds of building
lots. Another 69 lots proposed in 2008 at the West
Lake Marine Club off West Lake Road are today the
subject of a court battle.

Water Quality Warning Signs

The Canandaigua Lake Watershed Council monitors water quality in Canandaigua Lake annually and has 16 years of data.
Of concern is total phosphorus (TP), which is trending slowly upwards. Total phosphorus is the critical nutrient governing
lake productivity, and the element most responsible for algae blooms and low oxygen levels which, in turn, can adversely
affect ﬁsh.7 Phosphorus can be carried to the Lake through sediment runoff. According to the Council, two million
pounds of sediment are washed into the Lake during an average storm. Some comes from natural erosion processes in the
watershed, but human activities frequently exacerbate soil loss to the Lake.

Hydrofracking for Natural Gas Extraction

Less understood at this time but certainly a growing concern in the region are water quality and land use impacts from
prospective widespread natural gas drilling. As energy companies seek to exploit natural gas reserves deep underground in
the Marcellus and Utica shale formations that underlie much of central and western New York, many questions confront
landowners and local governments as they weigh costs and beneﬁts. A number of watershed landowners have already
signed leases with gas companies.
“Hydrofracking” (or hydro-fracturing) is a process used to extract natural gas from bedrock whereby chemically treated
water is pumped under pressure into the shale, fracturing the rock and releasing natural gas for capture.Wastewater from the
process is collected and requires disposal. Hydrofracking has raised widespread concerns over the potential for contamination
of ground and surface waters, as well as the impact of large scale water withdrawals associated with this process.
Land impacts from extensive gas drilling include fragmentation of farms and forests, building of new roads to service drilling
facilities, truck trafﬁc (water tankers coming and going to drill sites) on rural roads, noise and lights.
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ONSERVATION TOOLS

Communities can use a variety of tools to protect natural resources in the watershed.These tools include land use planning
and local ordinances as well as conservation easements—legal agreements that limit future development on land that
typically remains in private ownership.
Conserved Lands of the Canandaigua Lake
Watershed

Conservation Easements

A conservation easement is a voluntary, legally
binding agreement between a landowner and either a
non-proﬁt land trust or a government conservation
agency. Conservation easements are recorded with
the property deed and remain in effect as ownership
changes.
Conservation easements protect natural resources
by placing limits on subdivision, the number of
structures that can be built, removal of vegetation
and excavation of soil in sensitive areas. These
agreements are ﬂexible and can be tailored to the
speciﬁcs of a particular property as well as the
landowner’s personal and ﬁnancial goals.
Land under conservation easement typically remains
available for agriculture or other traditional uses,
such as managed timber harvest and recreation. They
do not provide for public access, except in special
circumstances.
Conservation easements can be either sold or
donated.To date, the primary source of public funding
available for the purchase of conservation easements
is through New York State’s Farmland Protection
Program.

Farmland Protection in New York State:
Purchase of Development Rights Program

New York State Department of Agriculture and Markets (NYSDAM) offers Farmland Protection Implementation Grants to
communities which apply on behalf of a cooperating farm owner. Grants are used to help communities purchase agricultural
conservation easements (also referred to as purchase of development rights) on productive farmland under development
pressure. In order to participate in this program, communities must have documented farmland protection as a public goal.
NYSDAM also offers planning grants for communities to complete farmland protection plans.
Farmland Protection Implementation Grants pay up to 75 percent of the value of the development rights, as established
by an appraisal. The grants currently require a 25 percent local match, which can be donated by the landowner through a
“bargain sale” of development rights, or provided through funding from other sources. Landowners who make a bargain
sale of development rights are typically eligible for state and federal tax beneﬁts.

18

This is a highly competitive program. Grant applications are evaluated based on productivity of soils on the farm, future
farm viability, development pressure, and the degree to which the project buffers a signiﬁcant resource. More information
about this program is available at www.agmkt.state.ny.us/AP/agservices/farmprotect.html.

Donating Conservation Easements

Conservation minded landowners who are not eligible for the purchase of development rights program may also decide to
protect their land by donating a conservation easement.
Provided that certain criteria are met, the value of a donated conservation easement can be claimed as a charitable
deduction on state and federal income taxes. Also, New York State implemented a Conservation Easement Tax Credit in
2006 to provide property tax relief to qualifying landowners.
Landowners whose land is restricted by a donated conservation easement can receive an annual state income tax credit
equal to 25 percent of the combined town, county and school taxes paid on the land during the previous tax year. The
credit is capped at $5,000 per year for each qualifying landowner. Finally, a conservation easement may reduce estate tax
burdens thereby easing intergenerational land transfer costs.

PROFILE IN CONSERVATION
Farmland Protection through Purchase of Development Rights:
Hicks Family Farm, Town of Canandaigua
The Hicks Farm sits atop a hill with stunning views of Canandaigua Lake. It has been in the family for more than 200 years. A
diverse operation, the farm supports cattle, vineyards, orchards, row crops and hay.The farm is especially suitable for vineyards
due to its proximity to Canandaigua Lake with its moderating effect on temperature. Mary and Irwin Hicks reside on site in the
farmhouse and their son, Jim, is chief operator of the farm. Jim and three siblings share ownership of the 87-acre farm, which is
comprised of three independent parcels.
Farm operator Jim Hicks and family members Lori, Mary
Its location near the lake makes the Hicks Farm
and Irwin Hicks.
ideal for grape production, but also attractive
for real estate development. The Hicks family is
resolute that they don’t want to see the family farm
converted to housing. The Town of Canandaigua
agrees. Farmland protection is a priority of the
Town, and the Hicks farm gets high marks in the
Town’s ranking of candidate farms for protection.
Partnering with the Hicks family, the Town
of Canandaigua was awarded a Farmland
Protection Implementation Grant in 2007 for
the purchase of development rights on the
Hicks Farm. The Hicks family will receive payment for a portion of the appraised value of the development rights on their
farm.They will also make a substantial charitable contribution of the remainder of the development rights. The Finger Lakes
Land Trust will hold agricultural conservation easements for each parcel, ensuring the agricultural resources of the Hicks
Farm are preserved for the future.
The grant process is lengthy and involves investment of time and money up front, but the Hicks family remains committed
to their goal. Jim Hicks explains the legacy he and his siblings cherish, “We’re doing this to keep the farm together. We feel
like we owe it to our relatives. I’m the seventh generation to work the farm, and we’d like it be there for another seven
generations. It is not about the ﬁnances.” Referring to the complexity of having multiple siblings own the farm, he adds with
a laugh, “In part, we’re doing it to protect the farm from ourselves. You never know when someone might come up with
some harebrain idea.”
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Land Acquisition

On some occasions, conservation is most effectively achieved through outright acquisition and subsequent management of
the land as public open space. For example, in 2008, the Finger Lakes Land Trust partnered with Ontario County to acquire
the heart of Grimes Glen. This property has been enjoyed by the public for generations and features steep slopes that are
highly susceptible to erosion. The land is now being managed as a public park. New York State’s Open Space Plan identiﬁes
lands adjacent to High Tor Wildlife Management Area as another area where public acquisition of land is being considered.

Financing Open Space Protection and Land Acquisition

During recent years, a growing number of communities across the country have raised revenue to cover the purchase and
caretaking of parks and conservation lands. Many have also purchased conservation easements, primarily on productive
farmland, which remains in private hands but is permanently restricted from development. These communities have taken
action to maintain the character of their landscapes as well as their quality of life.

Land Conservation Bonding

In neighboring Monroe County, multiple towns have passed bonds to secure open space by purchasing development
rights through conservation easements on farms. For example, a local planning process in the mid-1990s led the Town
of Pittsford to the goal of preserving 2,000 acres of open space.
A town-wide inventory identiﬁed 1,200 acres on seven viable, priority farms in addition to several hundred acres of sensitive
lands of ecological or scenic importance. The town authorized a $9.9 million bond to purchase key parcels and development

PROFILE IN CONSERVATION
A Conservation Easement Donation:
Morse Conservation Club, Town of South Bristol
When Marion Myers thought about the future of the 64-acre parcel of land in her father’s estate, she wanted it kept the
way she remembered it—a natural place, wooded with evergreen and deciduous trees, with a lovely view overlooking
Canandaigua Lake. The land had been in the family since 1866.
Her wish came true when 20 childhood friends and neighbors formed the Richard M. Morse Conservation Club (named
for her father who died in 1999) and purchased the land above Seneca Point on the west side of Canandaigua Lake in the
Town of South Bristol. In late December 2005, they donated a conservation easement to the Finger Lakes Land Trust to
ensure the future of the land.
The sloping land includes a pond and primitive cabin as well
as the south rim of Seneca Point Gully. The 20 members of
the club share in the enjoyment and management of the land.
They use it for hunting, hiking and picnicking. The easement
allows for the selective harvest of timber, and maintenance
of the pond, trails, and cabin. It ensures the land will not be
divided, and will stay in a natural condition.
“From our own personal experience, we knew what could
happen if we didn’t act,” said George Hamlin, president of
the conservation club, referring to development pressures
in the area. All too often, neighbors lament the loss of
adjacent lands to development. In this case, the neighbors
and friends banded together and protected a cherished
landscape.
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rights on farmland. The town secured state funding for a portion of
identiﬁed farmland protection projects, and ultimately borrowed just
$6.7 million, to be paid back by taxpayers over 20 years. Development
rights on all seven priority farms were purchased, and the Town’s goal
for farmland protection was fully met.
How did the town support borrowing millions to ﬁnance the
purchase of development rights on farms? A study conducted by
the Center for Governmental Research in Rochester estimated
that, if the seven farms were to be developed, the cost of delivering
services (sewer, water, school busing, roads, etc.) would be
approximately $250 in increased taxes per household, per year,
forever. The study concluded by buying the development rights on
the seven farms, the cost per household would be $67 per year for
a 20 year term. Bill Carpenter, Pittsford Town Supervisor, reﬂects,
“People say we were able to do this because Pittsford is an afﬂuent
community. I tell them, don’t wait until your assessments are as high
as ours.You can do it for less, now.”
Many other Monroe County towns have made ﬁnancial
commitments and leveraged additional resources for open space
protection, including Brighton, Chili, Gates, Greece, Henrietta,
Irondequoit, Mendon, Parma, Penﬁeld, Perinton and Webster.

Open Space Incentive Grants

Communities in Monroe County have been helped by an incentive program in the last decade. The county legislature
dedicated $2 million in tobacco settlement funds to create the Greenspace Initiative in 2000. The program offers 50/50
cost-sharing to municipalities and land trusts for open space projects. Currently in its third round, 12 projects have been
completed to date protecting 978 acres in multiple towns. These projects have leveraged additional public and private
resources for a total cost of $7.9 million. Paul Johnson of Monroe County Planning Department explains, “The program has
generated municipal interest in communities that may not have felt they could afford to protect open space.”

Community Preservation Act

The vanguard of local conservation ﬁnancing in New York State is the Community Preservation Act (CPA). This enabling
legislation allows local communities to enact a real estate transfer fee of up to two percent on the sale price of real
property to fund local open space initiatives and create parks, trails, etc. The fee does not apply to any property below the
median sale price in order to exempt low income housing. Long Island and Hudson River Valley communities have passed
the CPA and seen results.
Five Long Island communities worked together with their state representatives to enact the Community Preservation Act
in 1998. Since then they have collectively accrued over $500 million in revenue and paid for the preservation of over 10,000
acres. Former East Hampton Town Supervisor Jay Schneiderman comments, “The thing that surprised us was the amount
of money it started to generate.” For the ﬁrst time, communities were able to negotiate for properties on equal ﬁnancial
footing with developers.
State Assemblyman Fred Thiele, Jr., one of the architects of the CPA legislation says, “The CPA has surpassed our wildest
dreams.” While CPA revenues in these Long Island communities are buttressed by a high-end real estate market, the price
of conserving land is proportionately high in these communities. The principles can apply to other regions and real estate
markets at difference scales, including the Canandaigua Lake watershed.
The Community Preservation Act today only applies to a relatively small number of communities within New York State. To
enact this tool within the Canandaigua Lake Watershed, municipalities would ﬁrst need to secure state enabling legislation
and would then need to pass a public referendum endorsing local implementation of the Act.
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A

VISION

FOR THE CANANDAIGUA LAKE WATERSHED

“These are not our hidden treasures – these treasures are to share, but also to preserve, so future generations can
equally enjoy them.”
—Valerie Knoblauch, Finger Lakes Visitors Connection

Residents of the Canandaigua Lake watershed today stand at a crossroads. We
can continue on the path that we’re on and face a future that includes diminished
water quality and expanding suburban landscapes that resemble many other
parts of our country. Or, we can work together to bring about an alternative
vision—one that accommodates growth in a way that strengthens existing
villages and hamlets and builds upon local traditions—a future that includes a
clean lake and the scenic, rural landscapes that deﬁne our “Chosen Spot.”
Concerted action is needed now. Following are eight recommendations that
could help bring about this vision:

1. Strengthen natural resource based planning
and land use controls in municipalities across the
watershed to protect water quality, maintain open
space and preserve community character attractive
to residents and visitors alike
A spectrum of planning and zoning policies have been enacted within the watershed in response to development pressure,
and some zoning laws are more effective than others. For example, there are alternatives to ﬁve or three-acre zoning,
once the norm for maintaining low residential density in rural areas. Experience has shown that this type of zoning actually
consumes open space more rapidly. With clustering, or conservation subdivision, residences are grouped together on a
property and a signiﬁcant portion is set aside as open space.
While admirable advances have been made in local planning and zoning, signiﬁcant gaps still exist.Throughout the watershed,
planning and zoning policies must be strengthened to provide for:
a. better protection of steep slopes and watercourses through the adoption of model laws to expand buffers and setbacks;
b. implementation of design standards and scenic overlay districts to minimize visual impacts associated with ridgeline
and lakeshore development and to maintain scenic road corridors;
c. expanded incentives for encouraging development within existing cities, villages, and hamlets;
d. strong incentives for clustering development to minimize the consumption of open space and to provide for more
efﬁcient investments in public infrastructure.

2. Protect valuable farmland by purchasing development rights on priority farms
While over 100 farms exist throughout the watershed, efforts should focus on preserving the best agricultural soils on
the most productive farms, as well as those farms that buffer other signiﬁcant open space resources. These projects will
be most competitive for state and federal funding. Competition for state farmland protection grants is expected to remain
extremely keen until budget appropriations increase, so local communities should prepare to dedicate local funding to
leverage additional resources, and to examine new ways to generate conservation ﬁnancing (see #3 below). Local planning
efforts should be undertaken to identify and prioritize appropriate farms for protection.
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3. Develop sources of local conservation ﬁnancing through passage of the
Community Preservation Act, bonding, or other mechanisms to secure important
open space lands, including both natural areas and farmland
With severe constraints on state and federal programs and
budgets, communities should position themselves now to do
more locally to ﬁnance priority conservation projects and
protect natural resources their residents cherish. In conjunction
with the development of public ﬁnancing for open space, it is
important to develop an inventory of critical resources and
document community goals for open space. A clear plan or
deﬁned projects are most likely to engender support for local
ﬁnancing and ensure sound public investments.
Community investments in open space conservation will help
maintain quality of life while contributing to the community’s
ﬁscal health. Watershed communities must act before the resource base dwindles and land becomes prohibitively expensive.
Waiting until development pressure is more intense will lead to higher costs and reduced likelihood for success.

4. Create a Canandaigua Highlands Heritage Area to promote and protect the
character of a special district boasting exceptional natural and cultural resources
The proposed Canandaigua Highlands Heritage Area includes Bare Hill, South Hill, High Tor, and the West River Valley.
Spanning approximately 45 square miles, it encompasses almost 6,500 acres of public land, the largest intact forest in the
watershed (and among the largest in the Finger Lakes region), many signiﬁcant farms, the historic hamlet of Vine Valley,
the legendary birthplace of the Seneca Nation, multiple gorges and waterfalls, the largest tributary to the Lake, extensive
wetlands, and access to the Lake at Woodville.The wealth of natural, cultural, and historic resources to be found in this area
make it of regional and statewide signiﬁcance.
To ensure the future of this area while providing for enhanced public access, increased educational opportunities, and
compatible economic development, it is proposed that a variety of public and private sector partners work together to
develop an action plan that includes the following ﬁve components:
a. Development and implementation of an interpretive plan that provides visitors with a network of natural and cultural
resource areas that would also be utilized by educational groups. The creation of a staffed interpretive center within
the heart of the Heritage Area would be the centerpiece of the plan. The center would provide both educational
and tourism resources and would be linked to a network of interpretive kiosks to be developed throughout the area.
Resources to be highlighted include those associated with Grimes Glen, Bare Hill, High Tor Wildlife Management
Area, and the Great Hill Nature Preserve; historic and cultural sites relating to the Seneca Indian Nation as well as
early European settlement of the area; and current and past agricultural practices within the area. Maps and kiosks
on State lands should be improved to provide additional information on the myriad recreational opportunities
available. Linkages to Ganondagan State Historic Site, Finger Lakes Community College, and the proposed Finger
Lakes Natural History Museum could lead to the cross-promotion of programs and provide for networking of local
educational institutions with special interest in this Area.
b. An expanded network of multi-use recreational trails in the area, with one goal being the development of a “Highland
Heritage” walking trail from Bare Hill to South Hill and beyond to the Village of Naples. This trail would link three
existing tracts of public open space and would connect to the Finger Lakes Trail in the High Tor Wildlife Management
Area. Development of the trail would provide a truly unique hiking experience for residents and visitors alike.
c. Development of a community plan for Vine Valley that maintains the unique character of this scenic lakeshore hamlet,
while allowing for change.The plan should lay out a consensus vision and identify measures and tools to guide growth
to achieve this vision.Yates County and Town of Middlesex staff could work with Vine Valley residents and neighbors,
and a consultant as needed, to develop this plan. An excellent reference document can be found in Roger Trancik’s
1990 Yates County Looking Ahead: A Planning and Design Guide.
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Proposed Canandaigua Highlands Heritage Area

d. Encourage compatible economic development,
including sustainable agriculture and forestry
and eco-tourism. An economic development
committee composed of representatives from
Middlesex, Italy, Prattsburg and Naples began
meeting in 2010 and discussing a like-minded
goal: Encourage people to move here (net
positive emigration) without further subdivision
of land. Fundamental to this goal is to maintain
a landscape that allows people to continue
traditional uses of the land such as farming
and forestry. Integral to any development plan
for the area should be the encouragement of
economic development within the existing
villages of Naples and Middlesex.
e. Conserve private lands and working landscapes
through the use of permanent conservation
easements; encourage strategic acquisitions
by New York State, local communities, and the
Finger Lakes Land Trust to secure highly sensitive
areas, as well as sites that are important for
public access

5. Establish a scenic byway around Canandaigua Lake through the New York
State program of the Federal Highway Administration’s National Scenic Byways
Program. Use conservation easements to buffer scenic overlooks and implement
scenic overlay districts to maintain rural character
The New York State Scenic Byway program is administered by NYS Department of Transportation. The program creates
unique travel experiences by promoting, protecting, and interpreting scenic, historical, natural and recreational resources of
an area. Grant funding is available for projects that enhance designated byways. Cayuga Lake is circled by an 86-mile Scenic
Byway. Also in western New York, the Lake Erie region boasts the 55-mile Southtowns Scenic Byway.
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The Canandaigua Lake Scenic Byway could highlight rural working
landscapes, including wine and local food products, geology, gorges and
waterfalls, wetlands, cultural heritage, and scenic beauty. The byway
could be anchored by existing highway pullouts on State Route 21 in
Canandaigua and County Road 12 in South Bristol, as well as Grimes
Glen, High Tor Wildlife Management Area, Bare Hill State Unique Area,
Deep Run Beach, Kershaw Park, the New York State Wine and Culinary
Center and local commercial establishments.

6. Create the Canandaigua Lake Water Trail—
a system of rest stops, parks, and picnic areas
strategically linked with existing boat launch
sites and commercial establishments
Water trails, sometimes called blueways, are paddling trails designed to
accommodate small boats. There are several designated water trails
on waterways across New York State, including one that traverses Lake
Champlain. In a recent assessment of water trail development potential,
the Genesee/Finger Lakes Regional Planning Council rated Canandaigua
Lake and its outlet as high priorities.8
On Canandaigua Lake, rare, remaining parcels of undeveloped shoreline could be acquired and networked with existing
parks, commercial establishments, and launch sites. The Water Trail would enhance the menu of recreational opportunities
on the lake while providing water quality beneﬁts through maintenance of natural shoreline. Conﬂicts with motor boats
could be minimized by routing the trail to minimize lake crossings.Yates and Ontario County Planning Departments could
work together with local governments to facilitate the development of the Canandaigua Lake Water Trail.

7. Educate and prepare for Marcellus and Utica shale natural gas development impacts
Regulation of hydrofracking rests with State and Federal authorities. More research is needed to assess risks associated
with this process. In addition, more stringent regulations are needed to ensure the protection of land and water resources
from adverse impacts associated with natural gas development.
There are important steps landowners and communities should take to inform and prepare themselves for changes which
will ensue from regional natural gas development. Landowners should band together and work with neutral experts to
learn about gas leasing and the potential impacts associated with gas development. Landowners must have access to
experienced legal counsel and landowner advocates in negotiating leases with gas companies. Lessons for landowners and
local governments can be learned from our neighbors to the south in Pennsylvania, and other areas of the country, like
Colorado, where natural gas development is extensive.

8. Integrate land conservation tools and measures described in this document in
the forthcoming update of the Canandaigua Lake Watershed Management Plan.
The existing watershed management plan is formally adopted by watershed municipalities and provides an excellent
framework for intermunicipal cooperation and action. Through the Canandaigua Lake Watershed Council, towns have
made signiﬁcant progress in implementation of recommendations to protect water quality. In recent years, the Council
has partnered in multiple land protection projects to protect water courses or sensitive lands, including providing ﬁnancial
support for two gully acquisition projects spearheaded by the Finger Lakes Land Trust. The upcoming comprehensive
update of the watershed plan is an opportune time to formalize the partnership between the Land Trust and the Council
and to include the use of conservation easements and conservation ﬁnancing to help meet water quality goals. Expanded
use of these tools will be needed to secure additional sensitive lands within the watershed.
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ONCLUSION

Canandaigua Lake is an extraordinary place at a very important
juncture. If unchecked market forces have their way, the watershed’s
prized farmland, scenery, wildlife and recreational opportunities
may be irreversibly degraded within less than a decade. To protect
the natural resources that make Canandaigua Lake such a special
place and deﬁne our quality of life, we must act now.
The key to success is partners working toward a shared vision. No entity can meet the challenge alone. Each project will
call for people coming together in different combinations to make something positive happen. Landowners, municipalities,
the Land Trust, watershed groups, other non-proﬁt institutions, individual citizens, county, state and the federal government
will all have a role.
The Finger Lakes Land Trust stands ready to work with partners to realize the bold vision set forth in this document; a
vision that includes vibrant communities as well as working landscapes and prized natural resources that will be enjoyed
by future generations. We invite all residents, communities, and partners in the Canandaigua Lake watershed to join us in
making this vision our shared reality.
“Preservation of Canandaigua Lake and its watershed is critical to the environmental and economic future of
Ontario County. Both the private and public sectors must work together if there is to be sustainable conservation
of this unique resource. Neither sector, working by itself, can achieve success. But partnering---using the strengths
of each---can give us all the opportunity to successfully meet our responsibilities of exemplary management of the
watershed.”
—Geoff Astles, Ontario County Administrator
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The Finger Lakes Land Trust is a membership supported not-for-proﬁt land
conservation organization protecting those lands that deﬁne the character of
the Finger Lakes region. Founded in 1989, the Land Trust works to conserve the
beautiful, wild, and working landscapes of the 12-county region by establishing nature
preserves and conservation areas which are open to the public, holding voluntary
conservation easements on private lands, educating for responsible stewardship, and
providing technical assistance to local goverments and landowners.
Please consider becoming a member of the Finger Lakes Land Trust and supporting
the Land Trust’s efforts. If you are interested in learning more about the Land Trust
or becoming a member visit www.ﬂlt.org or call 607-275-9487.

APPENDIX H

PROPOSED SYSTEM COVERAGE MAP

Coverage maps demonstrating the positive impact of Parrish Hill and
Hunt Hollow sites
The coverage maps on the following pages depict the expected coverage for the radio system. The first
map shows the overall system coverage using all planned sites. This design provides for portable radio
coverage throughout the County and in the areas outside of the County that are served by Ontario
Count y Dispatch.

Figure 1‐ Coverage Example showing all sites

The map on the following page demonstrates the impact on overall system coverage if there is no site
deployed in the Parrish Hill / Shay Road area. This map clearly demonstrates the loss of coverage in the
areas of Ontario County and Yates County that are served by Ontario County first responders. There
would be notable coverage deficits in the area surrounding the Town of Naples, as well as throughout
the Town of Italy.

Figure 2 ‐ Coverage without Parrish Hill / Shay Rd

The map on the following page demonstrates the impact on overall system coverage if there is no site
deployed in the Hunt Hollow area. This map clearly demonstrates the loss of coverage in the areas of
Ontario County and Livingston County that are served by Ontario County first responders.

Figure 3 ‐ Coverage without Hunt Hollow site

