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Executive Summary
Over the past decade, local governments and municipalities across the nation have been
inundated with requests to construct new facilities, primarily in the form of tall towers, to
support a growing market for wireless telecommunication services. In recent years, King
George County too has experienced an exponential increase in the number of tower
applications over previous years.
The group of wireless services being provided are termed cellular and Personal
Communication Services (PCS) and commonly include voice, data, paging, caller ID and
wireless internet. These services play an important and vital role in many personal and
business applications. While the number of users and demand for services is steadily
increasing, there is also mounting resistance to the development of cellular and PCS
networks due primarily to real and perceived aesthetic, environmental and health impacts
associated with these facilities.
The Telecommunications Act of 1996 (the Act) mandates that localities cannot prohibit
development of towers and other equipment but provides a great deal of latitude in
formulating plans and policies which address issues associated with their deployment.
The challenge facing most state and local governments is to develop a plan which
complies with the requirements of the Act, while at the same time adequately addresses
the issues and concerns of the community. However, the current legislation affirms local
governments' right to control siting, construction and the modification of cellular and
PCS facilities.
In the fall of 2000, Atlantic Technology Consultants was contracted to assist the County
in developing a comprehensive plan with which addresses siting and other issues related
to wireless telecommunication facilities. This plan represents a comprehensive review
and analysis of the existing tower infrastructure, carrier needs, propagation, interference,
topography, air navigation facilities, historic features and places, scenic roadways, parks
and recreational areas and other significant features that impact siting decisions.
The existing infrastructure throughout the County is capable of meeting most of the
future needs through a process termed co-location or the sharing of space on an existinL
structure. Through utilization of existing structures, the number of new towers needed
greatly reduced. In areas where inadequate coverage exists, applications for new towerwould be considered on a case-by-case basis. However, any new development in these
areas would have to conform to the applicable Zoning Ordinance sections pertaining to
tower siting. Recommendations to supplement and enh:
pertaining to wireless telecommunications are presented
This plan seeks to balance the current and future technological needs of the ca
community and the public interest. Communication towers have been deployed
extensively throughout the County As new sites are proposed, co-location repre'
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obvious solution as it will satisfy carrier objectives while minimizing the impact upon the
community.

Wireless Services and Antenna and Tower Siting Issues
-Note: The information presentedin this section was excerptedfrom "StrategicIssues and Opdons for
Industry and Local Government" by Aark Brose, June, 1997.

2.1 Introduction
The fast growth of the wireless industry is making the siting of wireless antennas and
towers an increasingly prominent issue across the United States. Industry estimates set
the current number of wireless facilities at 22,000 to 25,000 and analyst expect that
another 100,000 will need to be added in the next 5-10 years. The single largest
contributor to the proliferation of sites over the next few years is likely to be Personal
Communication Service (PCS) providers. PCS providers have recently spent a combined
total of more than $20 billon to purchase licenses from the FCC and are eager to start
selling to recover this cost. The wireless industry is becoming increasingly competitive
and companies who get to market first will have an advantage over their competitors.
Market studies indicate that the demand for wireless services will continue to grow at a
rapid rate.
The rush to market by the PCS providers has resulted in the submission of an enormous
number of siting applications to local governments across the United States. Most of
these local governments have had to face siting issues before when cellular networks
were built in their communities, and they are facing them again on a much larger scale to
satisfy PCS providers. Many of these local governments were unprepared for this rash of
applications, had legitimate concerns for their communities and passed moratoria to give
themselves time to figure out how to handle the siting process.

2.2 Cellular and PCS Technology
Cellular Service
The cellular system is designed to provide wireless phone and low speed data services to
in limited spectrum space (in the 800 MHz band in the U.S.). User are able to place
phone calls and transfer data without the need to be connected to the public switched
telephone network (PSTN). This is accomplished by breaking up geographic areas into
small regions called cells and placing a tower in each cell that receives and transmits to
the user and connects to the PSTN.
The extensive coverage of the cellular network today is made possible by the cell
architecture which allows for the reuse of frequencies in the limited spectrum space.
After a certain distance (approximately 4-6 times the cell radius), cell frequencies used in
one cell can be reused in another, giving the cellular system a large capacity, despite the
limited spectrum space allocated to cellular. Low power transmitters provide coverage
within each cell. The cells are designed to be hexagonally shaped with no gaps of
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coverage between the cells. As subscribers move between cells, calls are "handed-off' to
a radio link in the next cell. Cell sizes typically range from a radius of one mile or less in
densely populated urban areas to 10 miles or more in rural areas, although this depends
on factors such as terrain, physical obstructions such as buildings and penetration rates
(NTIA 1995).
Components of the system are the mobile telephone switching office (MTSO), cell site
base stations, and mobile units (see Figure 2.1). The MTSO (displayed in the center cell)
is the central office for the entire cellular system, taking care of call processing and
billing, and provides the link to the PSTN. The base stations (displayed as "Radio tower"
in each cell) provide the radio link to the mobile subscribers. Subscribers generally own
or lease their own "mobile units," usually phones (NTIA 1995).

Figure 2.1: Logical diagram of a cellular network
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Source: NTIA 1995.

Personal Communications Services (PCS)
There are at least three ways to define PCS, from the view of: the provider (technical),
the subscriber (service) or the government (regulatory). In general terms, PCS as it is
being implemented today is a wireless service similar to cellular phone service.
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The types of services and features provided as part of PCS are the defining factors of
PCS. PCS is ultimately a service package more than it is a technology. The services
being offered in the initial roll-out of PCS are in most cases not exclusive to PCS. It is
only the service concept taken as a whole, once it is fully implemented on a global scale,
that will differentiate PCS from other technologies. Perhaps the simplest way to define
PCS is from a regulatory standpoint. In the U.S., wireless PCS is simply the service
offered over those parts of the electromagnetic spectrum designated by the FCC.
Elements of each way of looking at PCS are discussed below.
Regulatory Definition of PCS
PCS actually encompasses two different services licensed by the FCC which are
delivered over two different bands of the electromagnetic spectrum, as well as certain
unlicensed services. The first is Narrowband PCS, to which 3 MHz has been allocated in
the 900 MHz band of the electromagnetic spectrum. Narrowband PCS usually includes
specialized services such as messaging and advanced paging (FCC Narrowband fact
sheet 1997).

IF

The other form of PCS is Broadband, to which a 140 MHz block in the 1850-1990 MHz
band of the electromagnetic spectrum has been allocated. Table 2.1 and Figure 2.2 below
show how the FCC has broken the frequencies into blocks that are sold to PCS providers
at auctions.

Table 2.1: U.S. Broadband PCS spectrum
Block
Name

Bandwidth (MHz)

Frequency band
(MHz)

A

30

1850-1865, 1930-1945

B

30

1870-1885, 1950-1965

C

30

1895-1910, 1975-1990

D

10

1865-1870, 1945-1950

E

10

1885-1890, 1965-1970

F

10

1890-1895, 1970-1975

Source: Compiled from FCC Broadband fact sheet, Broadband PCS band plan graphic and Kuruppillai
1997.
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Figure 2.2: U. S. Broadband PCS spectrum
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It is important to note that while certain technologies are used to implement PCS in this
portion of the spectrum, there is nothing inherent in these technologies that requires PCS
to be implemented over exactly these frequency bands. The choice of this part of the
spectrum is purely regulatory. The portion of the spectrum used for PCS varies by
country, just as it does for analog cellular.

Technical Definition of PCS
Broadband PCS is the form of PCS normally compared to cellular service and it is the
form of PCS that will be discussed from this point forward. The scope has been limited
to Broadband PCS for the following reasons:
"

Broadband PCS is generally considered to be the largest driver of wireless facilities siting
in the near future. While additional sites will be added as usage increases, the cellular
industry has already substantially deployed towers for its network. The Broadband PCS
networks in most cases need to be completely constructed from the ground up.

o

Issues relevant to Broadband PCS antenna and tower sitings will be similar to those faced
in other wireless facilities sitings.

The physical design of a Broadband PCS network is similar in concept to that of a

cellular network. A PCS network uses a similar cell structure, although its cells are
generally smaller than cellular. Part of the reason has to do with the fact that Broadband
PCS operates at a frequency range much higher than that of cellular (1850-1990 MHz for
PCS vs. 824-829 MHz for cellular). Frequencies at the lower end of the spectrum tend to
have a long range with higher levels of interference, while those at the higher end tend to
have shorter ranges with a low level of interference and the ability to penetrate structures.
Losses in the signal strength over a distance (propagation) are greater at higher
frequencies, and the signals are absorbed by the outer atmosphere instead of being
reflected (Kuruppillai 1997).
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These characteristics of higher frequency transmission restrict the PCS network design to
smaller sized cells that are primarily direct line-of-sight. This "line-of-sight" is not
necessarily a visible line-of-sight, but the obstructions between the user and the antenna
need to be relatively few to minimize degradation of the signal caused by passing through
structures (attenuation). There are several other issues significant to the cell size. As
with cellular, these include terrain characteristics, physical obstructions such as buildings
and customer penetration levels. In general, PCS cell sites are smaller than cellular.
Statistical models have been developed to help network engineers predict the cell size.
Two typically used industry propagation models are the Okumura-Hata (800 MHz band)
and the COST-231-Hata (1800/1900 MHz band). These models were developed by
fitting mathematical curves to a large number of plotted data observations. The predicted
cell sizes for PCS and cellular networks resulting from these models are shown in Table
2.2 below.

Table 2.2: Predicted cell sizes for PCS and cellular

Tower
Height
(feet)

PCS (1900
MHz) Range
(miles)

Cellular (870
MHz) Range
(miles)

Dense Urban

98

1.57

2.49

Urban

98

2.17

3.04

Suburban

98

2.98

4.16

Rural

164

6.40

16.65

Source: Kunippillai 1997

The smaller PCS cell architecture means the user and her handset are relatively close to
the receiving antenna. This reduces both the power needs of the handset (usually less
than one watt), allowing it to be smaller and lighter, and the size of the antennas. The
benefit of the smaller handset is clear; it is a less bulky item for the user to carry around.
The antenna issue is more of a mixed blessing. While antennas in PCS are certainly
smaller and can be made less obtrusive, more antennas are required than in a cellular
system.
Advantages of Digital Service
There are several benefits of being a completely digital service. The following
characteristics apply equally to digital cellular and PCS:
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o

superior sound quality;

a

increased security (less prone to eavesdropping, although this varies by
access technology);

0

and advanced services such as caller identification (caller ID), call
forwarding, numeric paging, text messaging, two-way paging and highspeed data transmissions.

Service Definition of PCS
The mainstream media often differentiates personal communications services (PCS) in a
service sense from cellular by emphasizing two things:
a

that certain benefits of PCS that exist because it is digital, i.e., PCS is
being deployed over an entirely digital network and thus has certain
benefits over analog cellular; and

o

that services and bundles are put into rate plans or marketed by the PCS
provider.

But neither of these differentiates PCS from what is already possible with digital cellular.
At this time PCS users can only use their own provider's PCS network (i.e., users have to
stay in the areas covered by their PCS company), digital cellular users can generally use
the existing analog networks which are already in place across the country.
It is the fact that PCS is personalized that really distinguishes it from cellular, or other
types of telecommunications services. The real benefit to the user (or detriment, if one is
nervous about having another identifying code akin to a Social Security Number) is that
each will be able to communicate with anyone, anytime, anywhere with the help of a
"personal number." This number
can be kept forever, even when switching service
called
number
providers (often
portability).
This also means that the number travels with the user, and eventually this should mean
world-wide. In other words, a user will be able to travel to Madagascar, and someone
can call her at the same number at which she can be reached in Minneapolis. This also
means that the user is not necessarily tied to a single device, such as a mobile phone. In
conception at least, she should be able to register her location on the network even from a
phone on the wired network and receive calls at her personal number. This is true
roaming capability.
Additionally, each of the custom services selected (caller ID, voice mail, call forwarding,
e-mail, etc.) is also tied to the personal number. When a user switches providers or
roams across the world, her services also stay with her. But this works because a user's
information is stored somewhere in a database (called a Home Location Register, or
HLR) that can be accessed from a global PCS network. Neither the problem of
integrating global HLRs nor that of access standards has been resolved sufficiently at this
point to make this a reality [yet].
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Demand for PCS
Predictions from industry analysts on the rapid growth of digital wireless services in
general, and PCS in particular, abound. Predicting demand for cellular has been an
inaccurate science to date, to say the least. In 1994 the consensus among industry
analysts was a growth rate of 35 percent. In fact, the cellular industry grew 51 percent, a

full 16 percentage points off the mark (Kuruppillai 1997). Every prediction uncovered
rapid growth in the PCS industry, although some estimates are more conservative than
others.

Currently, the number of analog cellular users far exceeds the number of digital cellular
and PCS users. According to the consulting firm the Yankee Group, in 1996 there were
35.43 million analog cellular users, 1.43 million digital cellular users and 250,000 PCS
users nation-wide. But by the year 2004, the Yankee Group predicts that the number of

digital users will be more than double that of analog users, with PCS holding about 30
million (Handler 1997). Figure 2.3 below shows the Yankee Group predictions

graphically.
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Source: Handler 1997 (originally from the Yankee Group).
A study published by Action Information Services predicts somewhat more
conservatively that there will be almost 18 million PCS subscribers in 10 years, bringing
in annual revenues of $8 billion. The Personal Communications Industry Association
(PCIA), in perhaps the most optimistic prediction, expects $8.5 billion in U.S. PCS
service revenues and approximately 15 million subscribers by the year 2000. By 2005,
PCIA expects $17.5 billion and 40 million subscribers (WirelessNOW Detailed

information page 1997).
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While it is difficult to find a consensus on what the precise growth rates will be, it is
generally accepted that the number of wireless subscribers will continue to grow at rapid
rates and that digital wireless services, including PCS, will gain market share.

Infrastructure Costs
There are several cost components to any wireless network, including: general and
administrative (interconnect and roaming agreements, customer service, and billing),
operations (building and maintaining the network, including site acquisition) and
marketing (Kuruppillai 1997).
According to Makosinski, it should be cheaper to build a PCS network than a cellular
network. His estimates are that cell installation costs should average around $5,000 each
for PCS, compared to the $50,000 to $1 million costs for a cellular site, which he
attributes to the expensive high tower, channel costs, real estate rental costs and higher
initial equipment outlay (Makosinski 1995).
Some of this cost differential may, however, be eaten up by the fact that more PCS cells
are needed (at least initially) than cellular sites. Further, other differences in cost are also
important. One up front cost is the high cost of PCS licenses (up to $32/pop for 30 MHz
of spectrum in a MTA and $77/pop for 30 MHz of spectrum in a BTA) compared to
cellular licenses, which were basically given away for free in the 1980s. Other factors
such as the increased marketing cost per subscriber to get users to switch are also not
taken into account.

2.3 Wireless Antennas and Towers
Antennas
There are three general types of transmitting and receiving antennas used for wireless
communications: whip, panel and dish antennas (Figure 2.4). Whip and panel antennas
are used to transmit and receive radio waves carrying communications to and from the
user. Dish antennas provide the link between the central computer switching system
(e.g., in cellular the MTSO (see Figure 2.1)) and the various whip and panel antennas.
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Figure 2.4: Antennas
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Whip antennas (also known as stick, omnidirectional, or pipe antennas) emit signals in a
360 degree horizontal plane and a compressed vertical plane. Whip antennas are shaped
cylindrically, have diameters between two and six inches, and measure between one and
eighteen feet in height [or more].
Panel antennas (also known as sector antennas) have vertical and horizontal planes that
aim signals in specific directions. Panel antennas generally measure four to five feet in
height, six to twelve inches in width, and six to eight inches in depth.
Dish antennas (also known as microwave dishes) emit microwaves that provide the link
between the central computer switching system and the appropriate transmitting or
receiving antennas. In essence, dish antennas send microwave signals that allow the
central switch to transfer the call between the various antennas closest to the mobile user.
Dish antennas generally measure four to six feet in diameter and one-and-a-half to three
feet in depth.
Antenna structures are typically accompanied by equipment buildings or cabinets. PCS
equipment facilities, called base stations, are self-contained weather-proof cabinets about
the size of a vending machine. [Cellular equipment facilities are typically housed in
prefabricated shelters, between 100 - 200 square feet].
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Structures
There are three common types of antenna support structures used to place antennas at
desired heights: lattice towers, monopoles, and building-attached facilities.
Lattice Towers
Lattice towers range from 60 to 200 feet in height and generally accommodate a variety
of wireless industry users, including cellular, specialized mobile radio (SMR), PCS and
paging companies, as well as public safety communications providers. Illustrated in
Figure 2.5, these towers generally have three or four support steel "legs" and hold a
variety of antennas. Lattice towers are often used where it is necessary that antennas be
especially high, where multiple microwave antennas are required, or where the weather
demands a structurally-sound design.
Lattice towers carry an inherent tradeoff. Although they can accommodate many users
(and provide co-location opportunities), they are visually unappealing. Equipment and
antennas concentrated on one large structure tend to draw more attention than the
dispersal of less visible but more numerous facilities, such as smaller monopoles or
building-attached facilities.

Figure 2.5: Lattice tower
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Monopoles

Monopoles range in height from 25 to 125 feet (or more) and consist of a single pole,
approximately three feet in diameter at the base, narrowing to roughly 1.5 feet at the top.
Monopoles may support any combination of whip, panel, or dish antennas (see Figure
2.6).

Figure 2.6: Monopole
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Monopoles are generally used in rural areas, near freeways, or in areas where buildings
are not of sufficient height to meet line of sight transmission requirements. In cellular,
monopoles are used much more commonly than lattice towers. Monopoles in PCS
systems can generally be shorter than those in cellular. Some PCS providers are
proposing an integration of monopoles into existing light poles. Illustrated in Figure 2.7,
this type of facility may be referred to as the "flower tower."
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Figure 2.7: Flower tower
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Building-Attached Facilities
Building-attached facilities exist in two general forms: (1) roof-mounted, in which
antennas are placed on the roofs of buildings, or (2) building-mounted, in which antennas

are mounted to the sides of buildings (see Figure 2.8). (Although not as common,
facilities also can be mounted on other structures such as water tanks, billboards, church
steeples, or other creative locations.)

Figure 2.8: Building attached facility
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Although the visibility of building-attached facilities varies, roof-mounted antennas are
generally hidden from view because they are located in the middle of the roof or in boxed
structures resembling air conditioning units. Likewise, building-mounted antennas are
also unnoticeable if they are painted to match the color and texture of the building.
Antennas that are architecturally integrated into a building are often referred to as "stealth
facilities."
It is important to note that although building-attached facilities are becoming common,
they can be used only when buildings meet the height required for antennas to function
within the surrounding system. Where buildings do not meet height requirements,
providers [will seek to use other structures].

2.4 U.S. Federal Law and PCS
The Telecommunications Act of 1996
The 1996 Telecommunications Act (the "Act"), passed by Congress and signed into law
by the President on February 8, 1996, specifically addresses antenna and tower siting in
Section 704 as follows:
SEC. 704. FACILITIES SITING; RADIO FREQUENCY EMISSION STANDARDS.(a)
NATIONAL WIRELESS TELECOMMUNICATIONS SITING POLICY-Section 332(c) (47
U.S.C. 332(c)) is amended by adding at the end the following new
paragraph:'(7) PRESERVATION OF LOCAL ZONING AUTHORITY-'(A) GENERAL
AUTHORITY- 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 decisions regarding the placement,
construction, and modification of personal wireless service
facilities.'(B) LIMITATIONS-'(i) The regulation of the placement,
construction, and modification of personal wireless service facilities
by any State or local government or instrumentality thereof-- '(I)
shall not unreasonably discriminate among providers of functionally
equivalent services; and '(II) shall not prohibit or have the effect of
'(ii)
A State
prohibiting the provision of personal wireless services.
or local government or instrumentality thereof shall act on any request
for authorization 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
'(iii)
Any decision by a
account the nature and scope of such request.
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. '(iv) No State or local 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 emissions to the extent that such facilities
comply with the Commission's regulations concerning such emissions.
'(v)
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 such
action or failure to act, commence an action in any court of competent
jurisdiction. The court shall hear and decide such action on an
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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 petition the Commission for
'(C)
relief.
DEFINITIONS- 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 facilities for the provision of personal wireless services; and
(iii) the term 'unlicensed wireless service' means the offering of
telecommunications services using duly authorized devices which do not
require individual licenses, but does not mean the provision of directto-home satellite services (as defined in section 303(v)).

There are several key issues for states and local governments raised in Section 704.
These are outlined in the sections below.

Siting Authority
States and local governments maintain authority over siting decisions. There was a
heated battle over this issue in the passage of the Act. Generally, industry lobbied
Congress and the FCC heavily to preempt all local zoning and other regulatory authority

over wireless facilities siting. Local governments and their associations were able to

achieve the wording in 47 U.S.C. §332(c)(7)(A) as stated above, which maintains their
authority.

Discrimination, Prohibition and Timeliness
State and local governments may not "unreasonably discriminate among providers of

functionally equivalent services" nor may they "prohibit or have the effect of prohibiting
"within
the provision of personal wireless services" and they must act on siting decisions

a reasonable period of time." These issues bear some fleshing out.

The discrimination provision prohibits state and local governments from giving
preferential treatment for antenna and tower sitings to one provider over another. This
means that if six new service providers have licenses to provide service in a particular
city, the government has to allow each to set-up their facilities in a reasonably similar
manner. It also means that new entrants must be treated similarly to incumbents, i.e., to

providers whose facilities are already in place.
The prohibition provision adds weight to the discrimination provision. It appears at this
point that any actions by state and local governments that prevent siting from moving

forward at all, such as preventing siting applications, may be interpreted as having the

effect of prohibiting the provision of personal wireless services.
At this time it appears that a "reasonable period of time" to act on siting decisions is less
than a year, but the law itself is not clear. Once a process [for reviewing tower siting
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applications] is in place, "90 days" was mentioned by an industry representative at an
FCC forum as a reasonable expectation for turn-around time (FCC Public forum 1997).

Environmental and Health Effects
In 47 U.S.C. §332(c)(7)(B)(iv) the law clearly prohibits any consideration of
"environmental effects of radio frequency emissions" as long as the facilities comply with
FCC guidelines based on IEEE and ANSI standards. This of course has not prevented the
expression of much public concern to state and local governments by the public regarding
detrimental health effects, due to electromagnetic fields and radio frequency radiation.
The FCC has provided a significant amount of information to address these concerns.
Nevertheless, this will remain an issue in many communities.

Licensing
The current wireless licensing procedures used for PCS were authorized in 1993 in the
"Omnibus Budget Reconciliation Act." This Act authorized the FCC to use a competitive
bidding procedure, which it claims simplified and speeded-up the process, as well as
raised a significant amount of money (more than $20 billion was raised in the auctioning
of PCS licenses). The FCC auctioned PCS licenses in a simultaneous multiple round
auction, in which "all interdependent licenses [were] put up for bid at the same time, and
bidders [had] the opportunity to bid on as many licenses as they desire[d] in successive
discrete bidding rounds" (FCC Auctions Fact Sheet 1996).
According to the fact sheet, the bidding remains open until there are no new valid bids for
any of the licenses. The FCC argues that this process gives bidders maximum
information regarding the value of a license and allocates licenses to those who value
them most highly. The PCS licensing process resulted in a relatively small number of
large companies owning licenses for large areas of coverage.
This process varies significantly from cellular license allocation, in which one license
was granted to each local wireline phone company and the second was granted through a
lottery process (MSAs-1984 and RSAs-1989). The end result was-at least initiallyhighly fragmented areas of coverage and a large number of companies. Many of the
lottery winners obtained licenses on a speculatory basis and were not interested in
building or operating a cellular network in the least. This fragmentation has been
reduced over time by some of the larger cellular companies, who have gone out and
aggressively acquired cellular licenses, often in regional clusters. Additionally, many
companies have formed alliances to increase their reach (Kuruppillai 1997).
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2.5 Key Stakeholders & Issues
Citizens
The issues that primarily concern citizens are health concerns from emissions and
aesthetic concerns that affect their quality of life as well as their property values.
Health Concerns
One issue the federal government has attempted to take off the table is a concern by
citizens about the detrimental health effects caused by electromagnetic fields (EMFs) and
radio frequency radiation (RFR). The FCC does not allow siting decisions to be affected
by health concerns as long as the equipment complies with FCC guidelines. This has, of
course, not prevented citizens from being concerned about health effects and raising this
issue when sitings are proposed. Some localities, such as San Francisco, require that
providers submit to a process, which ensures that it is in compliance with FCC guidelines
(Radio Comm. Report 1996). Even so, this issue does arise and can affect siting.
Aesthetics/Property Values
Another issue that citizens raise is that the aesthetic impact of antennas and towers, but
especially towers, decreases their quality of life and potentially reduces their property
values. [Less and less] is the industry able to get towers sited in residential areas despite
[arguments] that it is necessary to place them in a specific location at a specific height for
technical reasons. There are often battles and communities often [unite and] succeed in
delaying the process, and the politically savvy even win at times. This was the case in
the small community near Oquaga Lake, New York, which succeeded in blocking a
potential tower siting for aesthetic reasons in a location near the lake and relocating it, at
a much smaller height, to another location (Martin 1995).
The issue of antennas aesthetics is being addressed to some degree by technology.
Several companies are developing camouflage technologies (often referred to as
"stealth") that effectively hide antennas. These have helped to alleviate some community
concerns, but they increase the cost of siting, and some providers balk at the increased
cost. At an FCC forum, a representative from a service provider claimed that
camouflaging antennas increased siting costs by as much as three times (FCC Public
Forum 1997).

Consumers and Businesses
Consumers and businesses who make use of or plan to make use of wireless services
have an interest in the facilities being built that can deliver personal communications
services. Localities that ignore developments in wireless communication are likely to be
left behind in the information economy. Businesses will be less willing to be located in
places where their employees and customers are not able to communicate and exchange
information with the broad array of technologies on the market. These technologies are
at the very least perceived to improve efficiency and assist in growth. Further, consumers
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who want wireless services may not be willing to locate in communities that do not have
facilities, which could have the effect of driving down property values.

Private Landowners
Private landowners have an interest in the construction of wireless facilities as a source of
revenue. They may have an interest in leasing space to service providers to site their
towers. These fees can be significant and [typical lease amounts start at $750 a month,
but can be much higher depending upon location and consumer demand for services.]

Service Providers
The issues that primarily concern service providers are external mandates from the
federal government, technical feasibility and the speed of the local permitting process.
Ultimately providers want to offer services to the market to begin to recover their
investment in licenses and to compete for customers in the ever growing wireless arena.
External Mandates
For each 30 MIHz license, the FCC requires that PCS licensees have a signal level
sufficient to provide service to at least one-third of the population in their licensed areas
within five years of receiving the license. Two-thirds of the population in the licensed
areas must have service available to them within ten years. Failure to comply with these
requirements will result in the permanent loss of a license (Kuruppillai 1997).
Technical Feasibility
One key interest of the PCS provider is the construction of a network that will deliver
quality services to its customers. According to [one industry provider], when a provider
approaches a new market, it does the following:
0
o

Create a propagation model based on factors such as coverage area. topography.
population. obstructions and expected site traffic.
Create a topographical map designating "search rings" where sites should be located
according to the propagation model.

o

Create a zoning overlay.

o

Assess and select sites based on criteria such as: engineering suitability, land use
compatibility. ability to lease. constructability and aesthetic factors.

This is a rough general sketch of network design and site selection. Design and selection
processes vary depending on the provider and the specific situation. Additional factors
involved in the selection of ideal sites may include: surrounding topography and its
effects on line-of-sight capabilities; availability of road access, electric power, land-based
telephone lines and/or microwave link capability; radio frequency interference;
mechanical and electrical compatibility; structural capacity of the supporting structure;
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and maximizing coverage of the desired area with the least number of sites; among others
(SANDAG 1995).
Local Permitting Process
Local governments generally require that wireless providers undergo a process to obtain a
permit for siting their communications facilities. To obtain these permits, providers have
to comply with a number of physical and procedural restrictions. In a fast-growth
competitive industry such as wireless services, speed to market is of critical importance
to providers. Thus, providers prefer that processes are expedited as much as possible. If
local governments are not moving at a reasonable pace to accommodate the concerns of
the provider, it is willing to apply pressure.

Local Government
Local governments have three primary issues confronting them: mandates from the
federal government; setting up a permitting process that is fair, equitable and balances the
needs and interests of all concerned parties; and the pricing of public property.
Mandates from the Federal Government
The mandates imposed upon local governments by the federal government were
discussed extensively. While these are written to apply to the state and local government,
in most-if not all states-they apply to the local governments. To summarize again,
these are:
0

o
o

0
0

Local governments are given authority over the siting of wireless facilities.
Local governments may not "unreasonably discriminate among providers of functionally
equivalent services."
Local governments may not "prohibit or have the effect of prohibiting the provision of
personal wireless services."
Local governments must act on siting decisions in a "reasonable period of time."
The "environmental effects of radio frequency emissions" may not be considered in siting

decisions as long as the facilities meet FCC guidelines.
Due Pocess

With all the controversy about siting issues, it is important that a permitting process be in
place that is fair and equitable to all concerned parties. From a legal standpoint, there are
two types of "due process" that apply specifically land use control issues such as wireless
facilities siting-procedural and substantive due process. Procedural due process
requires that proper notice is given (of meetings, sitings, etc.), adequate hearings are
available and that issues such as siting decisions are resolved in a reasonable amount of
time. The intent is that the process is transparent and that there is an opportunity for
input from all interested parties.
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Substantive due process requires that a control or action has a rational relationship to a
legitimate public purpose, i.e., the protection of public health, safety or general welfare.
Second, the means used are necessary for the accomplishment of the public purpose.
Third, the control or action cannot be unduly oppressive on particular individuals, i.e.,
private individuals should not bear burden that should be shared by the public as a whole
(Mandelker 1995).
Generally, citizens, consumers, businesses, landowners, local governments and providers
all have an interest in the ultimate siting decisions made and need to have input to the
process. Citizen concerns of health and aesthetics need to be balanced with provider
concerns of timely processing and technical feasibility. Landowner concerns of unfair
competition need to be balanced with local government concerns of site control and
revenue generation. There are no easy answers to many of the issues facing local
governments and providers and these can only be fully answered by processes that
involve all participants and take place expeditiously.
Pricing of Public Property
Often it is beneficial to site wireless facilities on public property. In these cases the local
government faces the issue of how much it should charge for use of public property. This
is often a contentious issue, with private landowners complaining of unfair competition,
and the public who claim the local government allowed the siting to add money to its
coffers, ignoring their concerns.
When considering use of public property, local governments should also be sure to
address the costs of removal of obsolete wireless facilities. Additionally, local
governments may want to take negative externalities into account, such as potential
reductions in property value, aesthetic concerns and potential negative health effects.

State and Federal Government
The mandates imposed by the federal government on state and local governments, as well
as service providers, have already been discussed. The FCC together with the courts are
the primary interpretive and enforcement bodies of these mandates. State and local
governments are both addressed by federal regulation. However, to date it has been
primarily the local governments who have controlled the siting processes. It is possible,
though, that state governments could preempt local authority over siting decisions if they
feel local governments are not carrying out the federal mandates as they should. This has
already been done in some states and is being considered in others on the issue of rightsof-way.

Stakeholders Relationships
Figure 2.9 below illustrates the key stakeholders and their relationships.

King George Wireless Telecomm. Plan - Draft 1

11/22/2000

Figure 2.9: Stakeholders and their relationships
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2.6 Wireless Facilities Siting: Process and Output
In this section two elements of wireless facilities siting will be examined: process and
output. Output refers to the ordinance and the individual sites selected/rejected. Process
refers to both the creation of the ordinance and the individual siting decisions

Model Ordinance
It should be clear from the discussion above that it will be necessary for a large number
of local governments to create some kind of regulatory framework to address the siting of
wireless facilities in their communities. One tool that would help local governments
construct a regulatory framework that complies with federal and state laws and addresses
other stakeholder issues is a set of model regulations that could be modified and adapted
to meet their specific needs. Such a model, if created objectively, would be a
compromise that fairly minimizes costs and maximizes benefits to all stakeholders.
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The use of a model ordinance as a framework is a good beginning. Rather than reinvent
the wheel every time, it is useful for local governments to base their ordinances on
models derived from the experiences of other communities. The model ordinance alone,
however, is insufficient as a tool for creating an ordinance for several reasons.
o

There is no single correct solution that will satisfy all stakeholders in all cases

c

This "ordinance-only" or end result focus is not objective. In using the model to create
their own ordinances local governments are likely to "take sides" and write either pro
citizen or pro provider ordinances. This is problematic. because pro citizen ordinances
are likely to be preempted by the state or federal government. and pro provider
ordinances are likely to get locally elected officials un-elected.

o

The approach at least partially ignores the importance of stakeholder participation in the
process of creating quality end results and buy-in on the final outcome.

A list of several recommendations to local governments for ordinances is presented
below. While by no means complete, this list illustrates how a number of the stakeholder
issues discussed above could be addressed in an ordinance. Pros and cons of several
recommendations are discussed as well.
o

Encourage/requireco-location: Co-location is the siting of wireless facilities for more
than one provider on a single site. In some cases communities have required that
companies co-locate first or cite why they cannot locate on existing towers or other
facilities that already have antennas. In others, there are incentives for co-locating. such
as faster processing times. Co-location is often seen by localities as being the answer to
minimizing site proliferation and by providers as a cost reducer. since not as many
completely new facilities have to be constructed.
There are several [issues associated] with co-location. The incumbent provider [may be]
reluctant to provide easy access to existing facilities. At an American Planning
Association National Conference session. for example. a provider discussed concerns that
allowing new providers to install equipment on their facilities (monopoles. lattice towers.
etc.) could potentially interrupt service (Simon 1997). Because of these and other fears.
incumbents don't necessarily want new providers to locate on their existing towers. This
makes it difficult for incumbents and new providers to arrive at mutually agreeable terms.
If local governments require or even strongly advantage co-location they may be placing
new providers at a disadvantage to incumbents.
An additional issue is that because of technical limitations such as vertical distance
requirements between antennas and the amount of cable that can fit in a pole. the number
of sites that can be located on one facility is limited. Finally, local governments need to
consider whether building "antennas farms"-sites with a large number of antennas-is
more or less aesthetically appealing than spreading antennas over a larger number of
sites.

o

Encourage siting on public propery: There are at least two benefits to local government
in encouraging siting on public property. The first is that it can choose the best site
locations and potentially keep sites firther from residential areas. The second is revenue:
leasing siting space can be a lucrative venture. Additionally, social costs to the public
can be taken into account and factored into the price. Some providers, however, have
protested that localities are extracting excessive revenue for leases. Private landowners
have also complained about competition from a public body (Kreines 1996).
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o

Require advance planning: Some localities, such as Minneapolis and San Diego. require

that wireless companies submit annual plans for facility locations (Kreines 1996). This
allows the local government to have more lead time in application processing, gives time

for public input, and makes it more likely that the provider will have its location sited on
time. One year plan requirements, are not likely to cause problems, but requiring to
accurately project their build-out requirements beyond one year are probably unrealistic.

Even one year requirements may be hard for providers to hold to in all cases. As the
varving projections presented in previous sections have shown, the wireless industry is
changing rapidly and it is hard to know exactly what will happen.
o

Out ofsenicefacilities:It is common that ordinances will include a requirement that
obsolete facilities be removed at the provider's cost when they have been out of use for
12 months. It may be difficult to enforce this requirement in cases where providers go
out of business, however, which is likely to happen in several markets that will not
provide the customer base to support the number of licensed providers.

o

Set guidelines: These may include height restrictions by area (towers of 180 feet in

industrial zones, 150 feet in residential, etc.), set backs, etc. Providers may be given "use

by right" approval for sitings meeting some criteria (e.g., 180 foot or less towers in

industrial areas). Residential sitings may require a discretionary process and include
public hearings. Review standards should be specific.
o

Create a master plan: Kreines describes a two-step master plan process in an article in
Planning. The first step involves approving areas where cell facilities could be located.
The second step is to review individual site applications. Kreines argues that a more
stringent review should take place for properties not identified in the master plan. He
also says that the two-step approach has the advantage of assuring public input at both
stages (Kreines 1996). The master plan process should have the added advantage of
speeding up application processing. If the local government has pre-approved sites that
work for a provider, the site approval process should take place quickly. A problem with
this approach, however, is that the locality may expend extensive resources preapproving sites that are unworkable technically. Cooperation with the providers in the
pre-application process is advisable.

Ordinance Creation and Site Selection
For problems such as wireless facilities siting that don't have straightforward, correct
answers-as most planning problems do not-it is important to utilize sound processes
used to arrive at the end result. In this case, the end result is an ordinance covering
general siting procedures, as well as the individual sites selected/rejected. Issues such as

which stakeholders should be involved, at what stages in the process, and to what extent
are important to consider in developing quality outcomes that are politically acceptable.
In the following discussion, the siting process is examined from the perspective of the
local government and PCS provider. As shown in Figure 2.9, these two stakeholders are

the focal points in the stakeholder array. The state and federal government stakeholders

will be viewed primarily as external to the process, although their mandates and threats of
preemption set the boundaries within which decisions are allowed. Other stakeholders
(citizens, landowners, and consumers and businesses) should be considered internal
participants in the processes.
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One assumption is made throughout the discussion: that a goal of both the local
government and the providers is to make service available, i.e., both stakeholders want to
see the siting of towers and antennas in some fashion.

Information and Planning
The availability of relevant information to all parties is vital to afair and wise outcome.
One tactic several local governments have pursued to improve their access to information
is to require providers to submit "master plans" annually in advance. This requirement
gives local governments a chance to review and discuss plans in advance rather than
reacting to apparently disjointed and often unexpected individual siting applications.
This advance planning also helps to spread out the decision-making so that a "flood" of
applications are not received all at once. Being unprepared for the "flood" has resulted in
the establishment of siting moratoria by many local governments.
The provision of information in advance should extend to citizens as well. In many cases
it does. [Some localities encourage providers] to meet in advance with neighborhood
organizations to discuss their plans for siting in their neighborhoods. Information packets
are provided and provider representatives make presentations and answer questions at
community meetings. These tactics help the citizens feel they are operating with good
information and help develop good faith relationships.
[Simply providing expert information does not and should not necessarily guarantee
approval. Service providers are usually always represented by an entourage of engineers.,
managers and lawyers before local governments and the public to explain why their
antennas needed to be sited at certain locations, how there is no indication of negative
health effects from their facilities, why local government needs to move quickly and give
the provider what it wants to comply with the law, and how tower sitings do not reduce
property values.] But many local governments and citizens [do] not trust this testimony,
viewing with suspicion the hired consultants brought in by providers. [Often,
governments are countering by hiring their own consultants to perform technical reviews
of applications.]

Application Review Process
There are a number of possible ways to handle individual site selection/rejection, but in
standard zoning practice and wireless facilities zoning specifically, individual siting
requests are usually addressed by two broad types of processes depending on their
classification: sites permitted outright subject to an administrative review process and
sites possibly permitted but subject to a discretionary review process.
Administrative Review Process
[Permitted use sites are] sites that stakeholders were able to agree are generally
acceptable when they created the ordinance. These types of sites usually must meet
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certain general performance criteria and are most often unobtrusive structures such as
stealth sites mounted on building facades or those located in industrial areas where
aesthetics are less of an issue. Administrative review processes are usually very
straightforward. The provider is often required to submit a permit application indicating
that the specified criteria have been met, the zoning administrator then examines the
application and if everything is in order, approves the permit. Local government
processing time is also generally very short. The City of Minneapolis Ordinance, for
example, specifically states that "the zoning administrator in consultation with the
planning director shall have up to ten (10) working days following submittal of a
completed application for administrative review."
Discretionary Review Process
The second are those that may be permitted, but require closer scrutiny relative to the
specifics involved. These sites must generally meet more stringent criteria, such as lower
height limitations for towers. But must importantly, discretionary review processes are
more open and allow input from interested stakeholders.
In this case, the local government and provider do not yet have sufficient information
"is the
(they are lacking input from stakeholders). The answer to the question
problem
structured such that alternative solutions are not open to redefinition" is no. In this case,
public and other stakeholder acceptance of the decision is crucial. It is not certain, or
even likely, that if the local government and provider decide alone that the public and
other stakeholders will accept the decision. In most cases, it is probably not true that the
public and other stakeholders who will turn out to participate share the local government
and provider goals (which are to provide service in some fashion). [In the discretionary

process], the local government and provider share the problem with the public as a single
assembled group, getting ideas and suggestions, then make a decision that reflects group
influence. This reflects the public hearing process conducted in most communities.

2.7 Conclusion
The siting of antennas and towers is a complex issue arena. The preceding has given an
overview of the technology and industry, provided a detailed discussion of wireless
antennas and towers, discussed what is proscribed and permitted by U.S. Federal Law,
given an overview of the key stakeholders and their issues, and, finally, examined model
ordinances and the processes that can be of assistance to providers and local government

in the siting of wireless facilities.
The result is, hopefully, a document that can be used by providers and local governments
to better understand the issues faced by the other and arrive at solutions that work for
both parties. In addition to clarifying the issues involved in wireless facilities siting, it
has shown that if proper attention is paid to designing processes for creating regulatory
frameworks and making individual siting decisions that are open and consensus based,
quality, long-lasting and fair solutions can be achieved.
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2.8 Summary of Key Points
For the convenience of the reader, the key points from each section are compiled below.
o

Wireless communications technologies such as cellular and those used to deliver personal
communications services (PCS) use a cell architecture. allowing for reuse of frequencies
in limited spectrum space.

o

There are three types of wireless PCS as defined by the FCC: Narrowband. Broadband
and unlicensed. The focus of this paper is on Broadband PCS. to which the FCC has
allocated a 140 MHz block in the 1850-1990 MHz band of the electromagnetic
spectrum. This is a relatively high frequency compared to cellular, which is in the 800
MHz band.

o

There are two key technical implications to network design resulting from the relatively
high frequency allocated to Broadband PCS: communication between the user and the
antenna must be line-of-sight and cell sizes must be relativelv small. The further
implication of the latter point is that there must be more cells than in cellular. which
translates into more antennas. This also means that power needs are less. which means
both antennas and phones are smaller than in cellular.

o

There are competing standards which may make interoperability between networks a
problem for users.

o

All projections indicate rapid growth in the demand for wireless services, including PCS.

o

PCS providers are in the process of rolling-out their networks in major metropolitan
areas. Industry analysts project that an additional 100.000 wireless facilities (antennas
and towers) will be added to the 22,000-25,000 in existence today over the n ext 5 to 10
years.

o

There are three general types of antennas used for wireless communications: whip, panel
and dish. These vary in size, but all are relatively small.

o

There are three primary types of antennas support structures: lattice towers, monopoles
and building-attached facilities. "Stealth." or camouflaging. techniques can often be used
to make antennas less obtrusive on building-attached facilities. However. these facilities
can only be used if they are located at the right height and location to meet the
requirements of the wireless network. If providers cannot use building-attached facilities.
they generally use monopoles. The last option is the lattice tower. which may be useful
to house a large number of providers in rural or industrial areas where great heights are
needed and visual impacts may be less important.

o

The new Telecommunications Law defines "personal wireless services" in 47 U.S.C.
§332(c)(7)(C)(i) as "commercial mobile services. unlicensed wireless services, and
common carrier wireless exchange access services." At this time this definition include s
cellular, licensed and unlicensed PCS, SMR and ESMR, but may include other services
as they develop.

o

State and local governments maintain authority over the siting of wireless facilities, for
now.

o

State and local governments may not "unreasonably discriminate among providers of
functionally equivalent services." In other words. State and local governments are
prohibited from giving preferential treatment to one provider over another.
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o

State and local governments may not "prohibit or have the effect of prohibiting the
provision of personal wireless services." It appears at this time that state and local
government preventing or blocking siting applications or their processes may be
interpreted (at least by the FCC) as violating this prohibition.

o

State and local governments must act on siting decisions in a "reasonable period of time."
Once the process is in place, however, applications should be processed more quickly.
One industry representative at an FCC forum mentioned that "90 days" would be
reasonable.

o

The "environmental effects of radio frequency emissions" may not be considered in siting
decisions as long as the facilities meet FCC guidelines.

o

Cellular licenses were given away for free, while PCS providers paid a total of over $20
billion for licenses in FCC auctions.

o

Citizen issues are of a LULU/NIMBY nature. The primary issues are health and
aesthetic/property value concerns.

o

Providers are concerned with complying with the external mandates from the federal
government. the technical feasibility of providing services and getting through the local
permitting process.

o

Local governments are concerned with complying with federal government mandates
ensuring due process and determining the pricing of public property for use by providers.

o

State and federal governments are concerned mainly with ensuring that both the spirit and
the content of existing laws are implemented properly by local governments. Otherwise.
preemption of local authority is considered an option.

o

Many communities need to create regulatory frameworks to address wireless facilities
siting issues.

o

A model ordinance can be a useful tool to begin the process of creating a regulatory
framework. A model ordinance is a useful starting point, but taken alone this end result
approach can lead to one-sided ordinances that don't satisfy all stakeholders and are not
of high quality.

King Georpqe 1Wireless 7e/eromm. Plan - Drat I

11/22/2000

Ordinance Summary and Recommendations
In December, 1999, the County adopted a zoning ordinance amendment to regulate the
use "Telecommunication Facilities." A copy of the ordinance is presented in Appendices
in Section 8. Table 3. I summarizes the tower siting requirements as regulated by the
ordinance.
The ordinance adequately addresses the many issues associated with the siting of
commercial telecommunication facilities. However, several enhancements are
recommended to further strengthen the ordinance.
I. FAA Airspace Study - An FAA airspace study should be performed for all new
structures, regardless of height. Many tower development companies routinely
perform FAA studies for liability reasons. By requiring all applicants, who either
propose to construct a new tower or to extend the height of an existing tower, to
submit a FAA study prior to issuance of a building permit will ensure that the
structure does not pose any hazard to air navigation.
II. Abandoned Structures - To secure the removal of abandoned structures, the
County shall require the tower owner to post a bond, or provide some other
reasonable assurance, in an amount to be determined by the County based upon
the anticipated removal cost of the tower. The County may dismantle and
remove the tower and recover the costs of the same from the owner. In the event
that the bond amount is insufficient to cover the cost of removal, the County
reserves the right to seek the remaining balance from the owner.
Ill. Structural Certification and Inspections - All proposed towers shall be certified
by a licensed professional engineer to be structurally sound and in conformance
with the requirements Structural Standards for Steel Antenna Towers and
4ntenna Supporting Structures (ANSI/TIA/EIA-222-F), statewide uniform
building code, BOCA and all applicable, County, state and federal laws.
a) For new structures, or the extension of existing structures, such certification
shall be submitted prior to issuance of the building permit. For existing
towers being utilized for co-location, certification shall be provided to verify
its capability to support additional loading.
b) Over the life of the tower, the County may require the tower owner to inspect
and certify the structural integrity of the tower should there be reason to
believe that the tower has degraded to the point where it is believed to pose a
legitimate threat to life and/or property. Structural analysis shall be
performed within 30 days, upon formal written request of the County.
c) The County reserves the right to perform inspections, upon reasonable notice
to the tower owner. The County and its agents retain the authority to enter
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onto the property for the purpose of assessing compliance with the statewide
building code and all other construction standards provided by the County
code and federal and state law. If defects had been identified on previous
inspections, the County may, at its discretion, require the tower owner to bear
the cost of the inspection.
d) The tower or telecommunication facilities owner shall certify to the County
on an annual basis that it is in compliance with all of the requirements set
forth above.
IV. Maintenance - The tower owner, or his agent, is responsible for the maintenance
and repair of the tower and associated facilities.
a) All electrical devices, fixtures and wires, to include electric generators and
fuel tanks, shall be maintained in substantial compliance with the
requirements of the national electric safety code.
b) Tower owners shall maintain towers, telecommunication facilities and
antenna support structures in safe condition so that the same shall not menace
or endanger the life or property of any person.
c) All telecommunication facilities shall maintain compliance with current radio
frequency emission standards of the FCC.
d) All plant material, used as landscaping and/or buffering, shall be tended and
maintained in a healthy growing condition. Dead plant material shall be

replaced in-kind.
e) Tower site compound, the area immediately surrounding the compound and
the access road should be kept free of trash and debris.
f)

Structures that are painted, as required by the FAA, shall be repainted as
necessary to maintain minimum visibility requirements as set forth by the
FAA.

g) Structures that are painted, as specified by the County, shall be repainted in
the event that the original color has significantly degraded as the result of

fading, pealing, flaking or rust.
-

V. Signage
a) The appropriate signage, as required by FCC guidelines governing
ElectroMagnetic Energy Fields (EMEF) shall be clearly posted.
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b)

24-hour emergency contact information shall be posted at the site by the
owner and each co-locator.

c)

FCC tower registration number shall be clearly posted.

VI. Security - Ground-mounted towers and equipment shall be enclosed by security
fencing to protect against unauthorized access. Unless otherwise specified, a
minimum six (6) foot high chain link fence, incorporating an anti-climb device
and locked access gate, should be provided. The tower site should be posted on
all sides to further discourage trespass.
VII.

General - Applications for new communication structures should not be
considered unless there is a commitment from a service provider to locate on the
proposed structure. This commitment could be expressed in a binding letter-ofintent or some other means that confirms intent to occupy tower space. This will
eliminate the "shotgun" approach to tower development. This will benefit
service providers and the community by allowing for more efficient use of
County staff resources to process applications that will result in implemented
services.
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Table 3. 1
Standards for Telecommunication Facilities
Section
4.12.1

Item
Local Government Access

Summary
- Allows county to co-locate at no cost

4.12.2

Abandoned Towers

- Requires removal of abandoned tower within ninety (90) of notice

4.12.3

Co-location Requirements

- Allows towers to be extended for co-location
- Requires applicant to seek co-location in lieu of new tower
- Grants preference to applicants proposing to lease county land

4.12.4

Principal or Accessory Use

- Stipulates that Telecommunication facilities may be considered either
principal or accessory use

4.12.5

Construction and Maintenance

- Requires compliance with FAA color guidelines (supercedes other color requirements)
- Requires tower to be of a galvanized steel finish or a neutral color

- Requires dish antennas to be of a neutral color
4.12.6

Application Requirements

Specifies that tower facilities blend with the natural setting
Specifies that antennas mounted on other structures be colored toblend with the supporting strcuture
Specifies that towers not be artificially lighted
Prohibits advertising on telecommunication facility
Stipulates that all FAA & FCC requirements are met
Requires tower owner to maintain tower in safe condition

- Site plan in accordance with Article 7 of zoning ordinance

- Radio frequency coverage maps
- Tower height requirement justification
- Site photographs

- Simulated photos to shower tower and other facilities
- Certification that tower is structurally capable of supporting three (3) co-locators
- Copy of co-location policy
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Table 3. 1
Standards for Telecommunication Facilities

Section

Item

Summary

4.12.7

Setbacks

- 400 ft. from off-site residential structure

- Commercial and Industrial zoning: 100 ft. from property line abbutting Residential or Agricultural zoning
- Commercial and Industrial zoning: 50 ft. from property line abutting Commercial or Industrial zoning
- Agricultural zoning: 100 ft. from property line abutting Residential or Agricultural zoning
- Agricultural zoning: 50 ft. from property line abutting Commercial or Industrial zoning
4.12.8

Height Restrictions

- Tower shall not exceed 199 ft. except by Special Exception Permit

4.12.9

Security Fencing

- Tower facility shall be fenced

4.12.10

Landscaping

- Landscaping shall be utilized to screen tower facility

King George Wireless Telecomm. Plan
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Existing/Approved Telecommunication Structures
A total of nine (9) telecommunication structures are in use throughout the County. A
tenth structure lies just over the County line in Caroline County near Port Royal. A third
of these structures are owned by the County and are being utilized for the public radio
system.
Site information for each site is identified in Table 4.1. The column labeled "Slots"
identifies the estimated number of additional co-location positions that are available on
the tower. Only those structures capable of supporting additional antenna arrays were
listed. A map depicting the location of each structure is shown in Figure 4.1. Structures
in neighboring counties are identified because of their potential to provide coverage along
the County borders.
The number of co-location positions was estimated, however the number of slots could
vary depending upon the height on the tower and the size and weight of the equipment
and transmission lines being used. Therefore, a structural analysis should be performed
prior issuance of a building permit to confirm the tower's ability to support additional
loading.
Over the last year and half, the County processed and approved ten (10) applications for
new towers that have yet to be constructed. The approved facilities are listed in Table
4 2. The map in Figure 4.2 shows the location of both existing and approved structures.
It is noted that the building permit has expired for several of these sites.
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Table 4.1
Existing Structures

Location

Tower
Type

Latitude

L

File #

Owner

Site Name

KG-001

Cellular One

Rowe Concrete

13250 James Madison Hwy.

S.S

38-13-42.4

7

KG-002

R.C. Communications

Rowe Concrete

13250 James Madison Hwy.

Guyed

38-13-43.4

7

KG-003

King George Towers, Inc.

Venture Communications

21 Venture Drive

Guyed

38-13-44.3

7

KG-008
KG-009
KG-011

Bell Atlantic
King George BOS
King George BOS

Pal-Bro
Owens
King George Middle School

5333 Windsor Drive
Int. of Rtes. 206 & 624
Rt. 206, N. of Rt. 3

S.S
S.S
Guyed

38-20-14.2
38-20-19.2
38-16-58.8

7'
7

KG-015

American Tower

Oakland Park

Passapatanzy Rd.

S.S

38-17-48.7

7
7

KG-017
KG-018
C-001

King George Vol. Fire Dept. King George Vol. Fire Dept. Int. of Rtes. 3 & 206
King George Sheriffs Office Int. of Rtes. 3 & 676
King George BOS
Unknown
Port Royal
Int. of Edmont Rd. & Rte. 301

S.S
S.S
Guyed

38-16-34.4
38-16-00.0
38-09-24.6

7
7
7

King George Wireless Telecomm. Plan - Draft 1

Table 4.2
Proposed Structures

Building Permit

Tower
File #

Owner

Site Name

KG-004 Telcom Consulting Group, Inc. Morris - Purkins Corner
KG-005
KG-006
KG-007
KG-010
KG-012

Telcom
Telcom
Telcom
Telcom
Telcom

Consulting
Consulting
Consulting
Consulting
Consulting

Group,
Group,
Group,
Group,
Group,

Inc.
Inc.
Inc.
Inc.
Inc.

Morris - Edgehill
Cleydael
Davis
Monmouth North
Rappahannock Motors

KG-013 Telcom Consulting Group, Inc. Bowie

Location

Lat.

Long.

AGL Slots

Issued

Expires

Int. of Rtes. 3 & 205

S.S

38-15-27 77-09-59

250

5

1/19/00

1/19/01

10357 Kings Hwy.
7426 James Madison Hwy.
5769 James Madison Hwy.
Int. of Ries. 301 & 614
16057 James Madison Hwy.

S.S
S.S
S.S
S.S
S.S

38-16-01
38-18-33
38-19-53
38-21-16
38-11-38

77-08-28
77-06-44
77-05-18
77-03-10
77-10-48

250
250
250
250
250

5
5
5
5
5

1/19/00
10/5/00
9/9/99
9/9/99
9/9/99

1/19/01
3/5/01
9/9/00
9/9/00
9/9/00

Int. of Rtes. 3 & 609

S.S

38-16-49 77-13-30

250

5

8/9/00

8/9/01

S.S
S.S
S.S

38-15-19 77-16-10
38-18-54 77-14-14
38-13-39 77-09-04

250
300
250

5
6
5

10/5/00
na
1/19/00

3/5/01
na
1/19/01

KG-014 Telcom Consulting Group, Inc. DeBernard
LaGrange Lane
KG-016 Sprint PCS
Accurate Auto
6269 Caledon Rd.
KG-019 Telcom Consulting Group, Inc. Princess Anne Trailer Park 13312 James Madison Hwy.

King George Wireless Telecomm. Plan - Draft 1
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Radio Propagation Study and Tower Location Analysis
5.1 Background
A physical survey was done of existing and proposed tower sites in the County. Ten (10)
existing and ten (10) proposed towers were identified (see Section 4). The existing
structures range in height from 60 to 480 feet and are comprised of both self-supporting
towers and guyed towers. Propagation plots were run for each structure to determine
coverage areas for various transmitting and receiving devices. This information is useful
in evaluating applications for new telecommunication structures and planning for the
future build-out of tower sites.
This study was performed without regard to a specific carrier and/or his needs. A carrier
or tower site developer may have specific objectives that would require special
consideration on a case-by-case basis.
5.2 Propagation Study Assumptions
Propagation in this context means the transfer or transmission of signals from the
transmitter to the receiver. There is a limit to the distance that such transmission can
reliably be effective. It is possible to define this limit in terms of an enclosed geometric
shape (seldom is it a true circle).
Propagation modeling is used as tool to determine coverage areas for various transmitting
and receiving devices. As a general rule of thumb, an increase in height will result in an
increase in coverage, keeping all other variables constant. However, other factors such as
frequency, power, surrounding topography, atmospheric conditions, trees, buildings and
radio equipment, among other things will also affect coverage.
The modeling was based on general parameters used to simulate cellular and PCS
portable hand-held units. Some basic, conservative engineering assumptions were made
in order replicate worst-,-r

nan

The

2

mtionl, and m lC nrmeterF thIt wer

used are identified belo
GeneralModeling Propagaton Puaranel

1. Cellular was simulated using a frequenr1
MHz.
2. For all towers over
the top of the tower
3. Base station transm
4. 0.5 watts was assumed as the maximum field unit transmit power level
5. All propagation models were designed wvith more system unit loss than an
in a live. on-line communication system

no

6.
7.
8.

Assumed 7/8-in. coax cable to simulate the worst case system loss for transmit and
receive.
Antenna gain assumed the lowest setting 6.0 dB gain to simulate the worst case
system loss anticipated.
It was assumed that a portable device could communicate on a digital PCS system,
a 900 MHz cellular system and a 800 MIHz cellular system at the same location

and height.
9. The site matrix was generated using the Bullington method.
10. Both talk-out and talk-back studies were included.
System PropagationParameters:
I
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Transmit frequency range = 880 MHz to 1.850 GHz
Antenna height = (170 ft. - 100 ft.)
Antenna gain = 6.0 dB
Combiner loss = 3.8 dB
Duplexer loss = N/A or 0.03 dB
Cavity loss = N/A or 0.03 dB
Antenna loss = N/A or 0.03 dB
Duplexer jumper = 0.4 dB
Antenna jumper = 0.4 dB
Combiner jumper loss = 0.4 dB
Antenna cable coax loss = 3.6 dB
Transmit ERP = 80.746 watts
Ground elevation = 466

Hand-heldMobile PropagationParameters:
1.
2.
3.
4.
5.

Earth curvature (K) =1.333
Receiver height = 6.5 ft.
Mobile transmit power = 0.5 watts
Mobile transmit antenna has unity gain
Terrain spacing = 0.1 mi.

Topographic features, including hills, creeks and other similar land features, as well as
vegetative cover, was included in the analysis. Ground elevation and earth curvature
were also factored into the model.

5.3 The Study
The propagation software used was RadioSoft, ComStudy Version 2.2. This program i
accepted by the FCC and is well regarded in the industry for this type of analysis. No
two modeling programs will produce the same exact results, therefore the inputs and

model parameters should be fully disclosed before propagation maps can be completely
evaluated.
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The propagation plots for both existing and proposed structures were modeled based
upon the aforementioned assumptions. The sites were also analyzed under talk-out and
talk-back conditions. Simply put, talk-out refers to the transmit coverage area. Talkback refers to receive coverage area. Only plots for talk-out are shown because they b
represent coverage areas for hand-held units and mirror the type of modeling tvpica
presented by the carrier community
Figure 5.1 shows a composite view of all existing structures in the Count, unCI talik-ouT
conditions. Figures 5.2 - 5.8 show the individual plots for each existing structure. Area
shaded red and yellow represent the best perir mince

Vr

that

are bue
h reen (- dBm

or less) represent poor coverage area>
Figure 5.9 shows a composite view of all proposed structures in the County. Figur>e
- 5.19 show the individual plots for the proposed structures Figure 5 20 shows a
composite view for both existing and proposed structures.

1

5.4 Findings
The propagation models reveal that at least 95 percent of the County can be covered by
utilizing existing tower sites. Proposed tower sites, for the most part, duplicate service
territory already available. The primary impediment to effective propagation is the
"cliff' effect near the County shores of the Potomac River. The main highways through
the County fall within the propagation limits such that cellular phones should be effective
from automobiles traveling those highways. Boat traffic on the Potomac River should
also have good cellular coverage near the County shoreline.
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Telecommunications Plan
6.1 Introduction
The King George Telecommunications Plan (the Plan) is the County's public policy
document for the wireless telecommunication industry. This plan lays out the vision,
goals, objectives and recommended actions (policies) to be incorporated into the County
planning process. As such, the Plan provides the framework for evaluating
telecommunication proposals under the County's development review process as set forth
in the County's Zoning Ordinance. This plan seeks to strike a balance between industry
needs and community concerns as they relate to economic development, land use,
aesthetics, and environmental and health impacts.
The Plan is primarily focused on establishing and implementing policies and strategies
for commercial mobile and land-based telecommunications equipment. The guidelines
set forth in this plan shall apply to the siting of antennas, telecommunication towers and
equipment ancillary to their operation. Amateur radio, or its installation, if it is owned
and operated by a federally licensed amateur radio station operator, is not covered in the
Plan. Also, television reception antennas and/or their installation, are excluded from the
Plan if it is under fifty (50) feet in height and is used exclusively for noncommercial
purposes. In addition to cellular and PCS providers, radio and television broadcast
stations, microwave and radar facilities are intended to be covered under the County's
telecommunication policies.
The Plan recognizes the County's desire to minimize the proliferation of
telecommunication towers, while acknowledging consumer demand for services and the
need to provide for effective telecommunication operations. Given the number of
existing and approved structures and their geographic distribution throughout the County,
many opportunities exist for co-location that will adequately support future demand for
tower space. Hence, sharing of tower space is a desirable goal. In that same vein, when
it can be demonstrated that the current infrastructure is inadequate, an extensive
inventory of County lands are available for public safety and commercial development.
6.2 Background
FCC License Holders
The Federal Communications Commission (FCC) is an independent federal agency
charged with regulating interstate (but not intrastate) and international communication:
by radio, television, wire, satellite and cable. Among its responsibilities, the FCC is
authorized to grant licenses to license holders to operate at certain frequencies or withi
certain frequency ranges. The FCC also ensures that wireless telecommunication sen
providers comply with the Telecommunications Act of 1996 and Commission rules,
orders and policies The Wireless Telecommunications Bureau is a branch of the FCC

and is responsible for all domestic wireless telecommunication programs, except those
involving satellites.
Seven (7) commercial service providers are licensed to operate in the Mobile Service
Area (MSA) incorporating the County. Of the seven (7) licensed providers, only three
(3) currently provide service in the County; Bell Atlantic Mobile Systems, Cellular One
and Sprint PCS. As the market for wireless service matures and other carriers begin to
develop their networks, more towers and/or tower space will be needed to support their
networks.
The seven (7) wireless communication providers that hold licenses in the County are:
* Alltel
* AT&T Wireless
* Bell Atlantic Mobile Systems (BAMS)
* Cellular One
* GTE Wireless
* Nextel
* Sprint PCS

Wireless Communication Technology
The most popular wireless device is a portable or hand-held phone, more commonly
referred to as a cell phone. This device is used to receive and transmit radio signals to
antenna or antenna set. The area covered by an antenna set is commonly referred to as
"cell." The signal is routed
to switching equipment that selects the channel and monite
the signal strength. In telephone applications, the signal normally is connected to the
conventional or "land line" public telephone system or Loop Exchange Carrier (I FC)
the communication device is moving, the signal is passed on to an antenna in

adjoining cell and the call continues uninterruptec
Wireless telephone service requires an engineeree giioat
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on towers or other structures. A fully deployed network will somewhat resemble
honeycomb (see Figure 2.1). Depending on the technology used, such factors as 1C
elevation and position of the antenna, topography, vegetation. and

n

hecs

cell size can vary from less than a mile to several miles across
Wireless networks are engineered to locate antennas spaced just far enough apan
provide the coverage needed. Antennas spaced too closely will cause signal overlap an:
create interference problems. Antennas spaced too far apart will create "gaps" or "hole,
in the coverage and will result in calls being "dropped" as a user moves beyond the range
of the antenna handling the call
Each cell can handle a limited number ofconversations at one time. When the sienal
traffic in a cell reaches capacity, additional cells are required to pro\ide additional stem

capacity. As a general rule, the smaller the cell size, the greater the capacity in terms of
the number of calls that can be handled.
Proliferation of Tower Requests
During the past decade, the convergence of several factors has resulted in unprecedente
growth in the number of wireless communications facilities.
1) Development of new devices and services for voice, data and multi-media
Uo: a
wY Ind 2..
communication have gen
communications services
2) In 1995 and 1996, the Federal Communication Commission auctione(.
licenses for unused portions of the available radio spectrum. This resulted in a
host of new wireless communications service providers to immediately seek to
develop a network of cell sites throughout the country, in a short time period
3) Increased demand and competition among wireless communication service
providers prompted them to develop additional sites in order to increase
capacity and upgrade to digital technologies
4) In 1996, Congress passed the Telecommunications Act that further
deregulated the telecommunications industry and sought to promote
competition. Although the Act preserved the authority of local governments
to control land use and zoning, it forbade regulations that would prohibit or
have the effect of prohibiting wireless services, to unreasonably discriminate
between providers or functionally equivalent services.
5) The original strategy of wireless providers was to provide coverage to a
mobile market. Wireless service providers are now seeking to replace the
conventional landline phone in residential developments, thus placing
facilities in more densely populated areas than before. As towers and other
structures are proposed near neighborhoods and other highly visible areas,
communities have become more vocal in their opposition tall towers.
There are a total of nine (9) communication towers located throughout the County, of
which a third are owned by the county (see Table 4.1 and Figure 4.1). A tenth tower is
located just across the County border in Caroline County near Port Royal and could be
utilized to provide coverage into King George along the border.
Over the past year and a half, ten (10) towers have been approved throughout the County.
If constructed, these too would be available to support co-location. These structures are
identified in Table 4.2 and the map shown in Figure 4.2.
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Co-location
Wireless communication services providers are not treated as public utilities or franchies
under the Telecommunications Act, but rather as competitors in an open market.
Although the free market approach is intended to result in the best communications
services for the least cost, it places no restrictions on the number of wireless
communications antennae and towers. Local jurisdictions are left to determine through
their planning processes and design criteria, appropriate locations, height and appearan,
network
Demand for wireless communication technology is increasing, while propr
locations for such facilities are increasingly becoming more difficult to find.
Telecommunication towers have special land use implications. The placement of towecm
impact surrounding land uses and creates a visual impact on everyone who can see thesc
facilities. With clear standards, the wireless service providers will be able to selec
locations that have the least impact, thereby increasing the likelihood of approval
Often service providers are reluctant to reveal their network designs in the interest of
maintaining a competitive edge. In a perfect world, collaboration among providers could
minimize the number of tower sites. Working together, providers could design their
systems to utilize the same structures. (It should be noted that other factors such as
system requirements and differing deployment schedules may impact the effectiveness of
collaboration.)
However, where suitable structures do not currently exist, the deployment of these
systems will involve requests for a very limited number of potential sites for wireless
communications towers. Given the distribution of existing and proposed structures
throughout the county, this should not be a major concern for the County. Preserving the
residential character of low-rise residential uses along and agricultural land uses can best
be achieved through the shared use of towers and other structures.
6.3 Vision
It is the vision of King George County that basic telecommunication services will be
available to all those who want it. New telecommunications applications will be
available to all citizens and business that desire these services. Subscribers will use these
capabilities to communicate, enhance commerce, public safety, education and the
enhancement of the overall quality of life.
6.4 Goals & Action Strategies
The following goals and action strategies help to achieve the County's vision for an
effective and harmonious telecommunications operation for users and providers alike.
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Goal 1. Allow for the provision of a broad range of telecommunication services, while
encouraging the shared use of structures to minimize the proliferation of tower sites to
maintain and preserve the agricultural and residential character of the County.
Action Strategy
i.)

Require applicants to present structural documentation that new towers
(tower and foundation) are capable of supporting multiple antennas. (The
number of antennae will be determined as a function of the tower height.)

ii.)

Require sufficient ground space to be made available for locating
equipment to correspond with the number of potential co-locators as
determined above.

iii.)

Ensure that all co-location alternatives are fully exhausted before
considering an application for a new structure.

iv.)

Encourage service providers to implement any reasonable available
technology that may reduce the visibility of the antenna or the height of
the tower.

v.)

Encourage the use of alternative support structures such as rooftops, utility
poles, water towers, sign structures, etc.

vi.)

Maintain an inventory of existing structures available for co-location and
make available to service providers.

vii.)

Give preferential treatment to all proposals for co-location i.e.,
administrative review process or "by-right" status to all proposal for colocation.

Goal 2. Encourage the use of County lands when it can be demonstrated through both
quantitative and qualitative analysis that no co-location alternatives are available.
Objectives
i.)

Establish telecommunication facilities on public properties and public
safety facilities when the following parameters can be met:
-

the use and character of public properties and adjacent properties is not
adversely impacted;
the proposed telecommunication facilities are consistent with other
elements of the Comprehensive Plan and the Zoning Ordinance; and

King George Wireless Telecomm. Plan - Draft 1
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-

appropriate approvals and agreements are reached with the public
agencies, boards, or authorities.

ii.)

Encourage new telecommunication facilities to be built through
public/private partnerships when the telecommunications service needs of
both parties can be met by one facility.

iii.)

Develop lease agreements that will facilitate the leasing of County land to
private service providers at fair market value.

iv.)

Maintain an inventory of County lands that are available for new tower
development. (Potential County-owned sites that could be used for new
tower development are described in the Appendices.)

Goal 3. Comply with the spirit and intent of the Telecommunications Act of 1996 and
the rules and regulation of the Federal Communications Commission so as to encourage
competition between existing and new communication services and to promote a broad
range communication capabilities for County residents and businesses.
Objectives
i.)

Encourage managed development of wireless communications
infrastructures through established policies and procedures that will ensure
fair and equitable evaluations.

ii.)

Develop a check-list to be submitted with applications to facilitate the
application and ensure completeness of the application. (A sample
checklist is presented in the Appendices.)

iii.)

Provide a uniform and comprehensive set of standards for the
development and installation of wireless communications towers, antennas
and related facilities

iv.)

Ensure that the development of wireless facilities is done in a manner that
meets all requirements and standards of the Federal Aviation
Administration, the Federal Communications Commission, and the
Uniform Statewide Building Code.

v.)

Review all applications for new telecommunications facilities in a timely
fashion so as not to unreasonably delay deployment of facilities.

King George Wireless Telecomm. Plan - Draft I
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Glossary
Above Ground Level (AGL) - the height of the tower as measured from its base to the
top of the structure.
Antenna - a device that receives or transmits radio frequency energy.
Advanced Mobile Phone Service (AMPS) - synonymous with the North American
analog cellular phone system. The spectrum allocated to AMPS is shared by two cellular
phone companies in each area or region.
Average Mean Sea Level (AMSL) - the elevation of the top of the tower which is equal
to the sum of the GE and AGL.
Bandwidth - the range of frequencies that a radio transmission occupies.
Broadcast - the transmission of a radio signal which is intended to be received.
Cellular Radio - a mobile radio system which is made up of several cell sites capable of
handling multiple simultaneous conversations on the same frequency. As a cellular
mobile radio moves from one cell to the next, it is "handed-off' to the next strongest cell.
Cell Site - a transmitter/receiver location, operated by a wireless service provider (WSP).
A cell site consists of an antenna tower and radio transmission equipment.
Code Division Multiple Access (CDMA) - a digital cellular phone service that increases
capacity through spread-spectrum technology. CDMA provides overall enhanced system
performance over other technologies.
Co-location - utilization of a single structure to support multiple antennas.
Competing Loop Exchange Carrier (CLEC) - competes directly with the area loop
exchange carrier to provide service.
Federal Aviation Administration (FAA) - agency of the federal government authorized
to regulate all activities that may affect air navigation.
Federal Communication Commission (FCC) - agency of the federal government
authorized to regulate all interstate and international communications by radio, television,
wire, satellite and cable.
Ground Elevation (GE) - the ground elevation at the base of the tower or structure.
Global System Mobile Communication - (GSM) - leading digital cellular technology
that utilizes narrowband time division multiple access to allow multiple simultaneous
calls on the same radio frequency.
King George Wireless Telecomm??. Plan
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Guyed Tower - tower that is held in an upright position by cable wires extending from
the tower to an anchor points located on the ground or the roof of a structure.
Lattice Tower - three of four-legged self-supporting tower in which the structural
members are arranged in a lattice-like pattern.
Loop Exchange Carrier (LEC) - a communications company licensed to provide local
exchange service for telephony service providers.
Mini/Micro Cell - a relatively short structure, typically less than 80 feet high. used to fill
"gaps" in cellular coverage.
Monopole - cylindrical, self-supporting structure which is capable of supporting multiple
antenna arrays.
Microwave (MW) - digital service licensed by the FCC for the transmit and receive of
compressed voice data. Microwave systems are used to transmit large amounts of data,
from point-to-point, over greater distances than traditional broadcast systems.
Paging - wireless transmission of data designed for messaging services. Paging
technology has evolved from receive-only radio tones to the transmit and receipt of
alphanumeric messages.
Propagation - the physical principle of the energy emitted through broadcasting a
frequency as it relates to topography, transmission, power, ASML, antenna gain and
transport loss.
Personal Communication Services (PCS) - a broad range of individualized
communication services that allows interpersonal communication regardless of location
via personal identification numbers rather than numbers assigned to a particular device.
Receiver (RX) - a wireless radio device that receives a broadcast from a transmission
device allowing the broadcast circuit to be completed.
RF Radiation - waves of electric and magnetic energy emitted from an antenna which
depending upon the frequencies, may be harmful.
Self - Supporting Structure - monopole or lattice tower that is free-standing and is
supported at its base.
Specialized Mobile Radio (SMR) - two-way paging system used to transmit and
receive. SMR systems designate a specific narrow band channel to broadcast and
receive, thus creating a "secure" communication channel.
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Time Division Multiple Access (TDMA) - digital wireless technology that increases
system capacity by dividing radio frequency into time slots and then allocating slots to
multiple calls.
Topographic Study - how the terrain and other land forms and natural features impact
the transmission and receipt of radio waves.
Transmitter (TX) - a wireless radio device that broadcasts a signal to be received by a
specific receiver device.
Wireless Internet - the provision of internet services through specialized devices over a
wireless network.

king George Wfireless Telecomm. Plan
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ZONING ORDINANCE AMENDMENT
TO REGULATE THE USE "TELECOMMUNICATION FACILITIES"
AN ORDINANCE AMENDING THE ZONING ORDINANCE OF KING GEORGE COUNTY,
VIRGINIA TO AMEND SECTION 1.93. SPECIFIC DEFINITIONS TO ADD A DEFINTION FOR
TELECOMMUNICATION FACILITIES; TO ADD TO SECTION 2.4, RURAL AGRICULTURAL (A2), USES
PERMITTED ONLY BY
SPECIAL EXCEPTION, SECTION 2.4.3.11A.,
TELECOMMUNICATIONS FACILITIES; TO ADD TO SECTION 2.9, RETAIL COMMERCIAL
DISTRICT (C-1), USES PERMTITED ONLY BY SPECIAL EXCEPTION, SECTION 2.93.3A.,
TELECOMMUNICATION FACILITIES; TO ADD TO SECTION 2.11, INDUSTRIAL LIGHT
DISTRICT, USES PERMITTED ONLY BY SPECIAL EXCEPTION, SECTION 2.11.4.2;
TELECOMMUNICATION FACILITIES; AND TO DELETE SECTION 2.11.10, HEIGHT
REGULATIONS, INDUSTRIAL LIGHT DISTRICT AND TO DELETE SECTION 2.12.10., HEIGHT
REGULATIONS, INDUSTRIAL DISTRICT AND TO CREATE SECTION 4.12, STANDARDS FOR
TELECOMMUNICATION FACILITIES.
Amendment to Section 1.9.3. Specific definitions.
*

Telecommunication facility - Any structure that is designed and constructed
primarily for the purpose of
supporting one or more antennas, including self-supporting lattice towers, guy towers, or monopole towers.
The term includes radio and television transmission towers microwave towers, common-carrier towers,
cellular telephone towers, altemative tower structures, and the like. (source of definition is the VACO
Model Ordinance)

Amendments to Article 2. District Reulations.
*

Amend Rural Agricultural District (A-2) to allow a telecommunication facility only by Special
Exception.
* Amend Retail Trade District (C-1) to allow telecommunication facility only by Special Exception. This
would also allow a telecommunication facility to be permitted within the General Trade District, C-2 by
Special Exception, per Section 2.10.3.4, General Trade District (C-2) - all uses allowed only Special
Exception in the C-I are allowed by Special Exception in the C-2.
* Amend Industrial Light District
(I-1) to allow a telecommunication facility by Special Exception. This
would also allow a telecommunication facility to be permitted within the Industrial District
(I) by Special
Exception, per Section 2.12.2.1, Industrial District (I).
* Delete Section 2.11.10, Height Regulations for Industrial Light District
(1-1).
* Delete Section 2.12.10, Height Regulations for Industrial District
(I).
Amendment to Article 4 Supplemental Reulations.
Section 4.12.. Standards for Telecommunication Facilities. A telecommunication facility shall meet the
following standards.
4.12.1. Local Government Access. Owners of all new telecommunication facilities shall
provide at no cost to
the County, co-location opportunities as a community benefit to improve radio communication for County
departments and emergency services (including both tower space and sheltered equipment space on the
ground). All proposals for a telecommunication facility shall acknowledge the critical role of the County's
radio system for emergency services including fire, rescue and law enforcement
personnel and shall warrant
that no interference with the County's radio system shall result from such installation.
Case Number 99-12-TO2 - Communication Facility
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4.12.2 Abandoned Towers. Any antenna or tower that is not operational for a continuous period of twentyfour months shall be considered abandoned, and the owner of each such antenna or tower shall remove same
within ninety (90) days of receipt of notice from King George County notifying the owner of such removal
equipment requirement. Removal includes the removal of the tower, all tower and fence footers,
underground cables and support buildings. The buildings may remain with the owner's approval. If there
are two (2) or more users of single tower, then this provision shall not become effective until all users cease
using the tower.
4.12.3. Co-Location Requirements. Existing towers may be extended to allow for additional users provided
that the overall height of the tower is not increased by more than 15 feet for each new user and that the
overall height of the structure does not exceed 199 feet. No new tower shall be permitted unless the
applicant demonstrates to the reasonable satisfaction of King George County that no existing tower or
structure can accommodate the applicant's proposed antenna. Preference shall be given to proposals to lease
County property for the development of telecommunication facilities. Evidence submitted to demonstrate
that no existing tower or structure can accommodate the applicant's proposed antenna shall consist of the
following minimum information.
a) No existing towers or structures are located within the geographic area required to meet applicant's
engineering requirements.
b) Existing towers or structures are not of sufficient height to meet applicant's engineering requirements.
c) Existing towers or structures do not have sufficient structural strength to support applicant's proposed
antenna and related equipment.
d) The applicant's proposed antenna would cause electromagnetic interference with the antenna on the
existing towers or structures, or the antenna on the existing towers or structures would cause interference
with the applicant's proposed antenna.
e) The fees, costs, or contractual provisions required by the owner in order to share an existing tower or
structure or to adapt an existing tower or structure for sharing are unreasonable.
f) The applicant demonstrates that there are other limiting factors that render the existing towers and
structures unsuitable.
4.12.4 Principal or accessory use. For the purposes of determining compliance with the standards of this
ordinance, telecommunication facilities may be considered either principal or accessory uses. An existing
use or an existing structure on the same lot shall not preclude the installation of a telecommunication facility
on such lot. For purposes of determining whether the installation of a communication facility complies with
district regulations, the dimensions of the entire lot shall control, even though the facility may be located on
leased area within such lots.
4.12.5 Construction and Maintenance. Telecommunication facilities that are constructed, and antennas that
are installed, in accordance with the provisions of this Ordinance shall not be deemed to constitute the
expansion of a nonconforming use or structure.
a) Towers shall either maintain a galvanized steel finish or, subject to any applicable standards of the
Federal Aviation Administration (FAA), be painted a neutral color, so as to reduce visual obtrusiveness.
Dish antennas will be of a neutral, non-reflective color with no logos.
b) At a facility site, the design of the buildings and related structures shall, to the extent possible, use
materials, colors, textures, screening, and landscaping that will blend the tower facilities to the natural
setting and surrounding structures.
c) If an antenna is installed on a structure other than a tower, the antenna and supporting electrical and
mechanical equipment must be of a neutral color that is identical to, or closely compatible with, the color
Case Number 99-12-TO2 - Communication Facility
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d)
e)
f)

g)

of the supporting structure so as to make the antenna and related equipment as visually unobtrusive as
possible.
Towers shall not be artificially lighted, unless required by the FAA or other applicable authority.
No advertising of any type may be placed on the tower or accompanying facility.
All towers must meet or exceed current standards and regulations of the FAA and the Federal
Communications Commission (FCC), and any other agency of the federal government with the authority
to regulate towers and antennas.
To ensure structural integrity of towers, the owner of a tower shall ensure that it is maintained in
compliance with standards contained in applicable federal, state and local building codes and regulations.

4.12.6 Required information. A site plan per the requirements of Article 7, Site Plan Regulations, King
George County Zoning Ordinance shall be provided and shall include radio frequency coverage, and tower
height requirements. Additionally, the applicant shall provide actual photographs of the site that include a
simulated photographic image of the proposed tower. The photograph with the simulated image shall
include foreground, the midground, and the background of the site.
a) An engineering report, certifying that the proposed tower is structurally suitable and of adequate height
for co-location with a minimum of three (3) users including the primary user, must be submitted by the
applicant.
b) The applicant shall provide copies of its co-location policy. The applicant shall provide copies of
propagation maps demonstrating that antennas and sites for possible co-locator antennas are no higher in
elevation than necessary.
4.12.7 Setbacks. The following setbacks for towers shall be required and shall replace the setbacks other
wise required in the zoning district in which the facility is located.
a.
b.

c.

The tower must be setback from any off-site residential structure no less than 400 feet.
Towers, guys, and accessory facilities located in Commercial or Industrial Zoning Districts must be
setback 100 feet from any property line which abuts a Residential or Agricultural Zoning District and
50 feet from any property line which abuts a Commercial or Industrial Zoning District.
Towers, guys, and accessory facilities located in Agricultural Zoning Districts must be setback 100
feet from any property line which abuts a Residential or Agricultural Zoning District and 50 feet
from any property line which abuts a Commercial or Industrial Zoning District.

4.12.8 Heiht Restrictions. Telecommunication facilities shall be designed not to exceed an overall height of
199 feet except as otherwise approved in the conditions of the Special Exception Permit.
4.12.9 Security fencing. Towers shall be enclosed by security fencing not less than six (6) feet in height and
shall also be equipped with an appropriate anti-climbing device.
4.12.10 Landscaping. Tower facilities shall be landscaped with a buffer of plant materials that effectively
screen the view of the support buildings from adjacent property. The standard buffer shall consist of a
landscaped strip at least four (4) feet wide outside the perimeter of the facilities. Natural vegetation
sufficient to serve as buffer may be used in lieu of planting a landscaped buffer. Existing mature tree growth
and natural landforms on the site shall be preserved to the maximum extent possible.

Case Number 99-12-TO2 - Communication Facility
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King George County Land Suitable for Tower Sites
Nine (9) County-owned parcels may be suitable for communication tower development.
Of the nine parcels, the majority are being utilized for County business with over half
being used for schools. Making County lands available to the tower development
community satisfies a County objective. The following list provides a description of
County-owned properties that may be suitable for tower development. Though the
County will show preference for sites utilizing County lands, all applications will still be
reviewed based on their technical merits and conformance with the zoning ordinance and
comprehensive plan.
KG-201 - King George Elementary School:

The King George Elementary School is located on a partially wooded 21-acre
parcel. There is a 135-foot water tower on this site with space for one co-locator
on the tower.
KG-202 - Old County Landfill:

Former County landfill located at 10016 Chapel Green Road. There are
undisturbed (non-landfill) areas on this 17-acre parcel that would alleviate
foundation and grounding concerns that might otherwise discourage tower
development on this site.
KG-203 - County Landfill:

600 plus acre landfill located at the intersection of Birchwood Road and
Bloomsbury Road. Elevation differential between the height of the fill area and
the tower may affect the RF propagation, requiring a taller tower than otherwise
might be required.
KG-204 - County Administration Building:
The County administration building is situated on approximately one acre in the
Town of King George. Space is available behind the administration building.
KG-205 - Old County Landfill 2:

This is a 41-acre parcel located in the northeast part of the County near the
intersection of Ridge Road and Kings Highway. The property is being cleared of
old landfill debris.
KG-206 - County School Board Building:

The administrative offices of the School Board are located in the former County
High School building located on St. Anthon's Road. There are several potential
locations on this 12 acre parcel.
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KG-207 - King George High School:
The school is located on a partially wooded, 66-acre parcel with ample space to
site a tower.
KG-208 - Ralph Bunchie High School:

Abandoned high school building. The property around the school building is
clear and well-suited for a tower. The rear of the parcel is not well-suited for a
tower given its extremely low ground elevation.
KG-209 - King George Middle School:
Located on Route 206 north of the High School, the school is situated on 14.5
acres. The Sheriff's Department owns a 300-foot public-safety communication
tower behind the school. Space is available for co-location on this tower or the
development of a new tower.

Other county-owned parcel were identified throughout the County, however none are
suitable for tower development for one of the following reasons: located in residential or
wetland areas, being used as a park or limited space exists. See Table 6. 1 for a detailed
listing of each County parcel.

king Georgqe

Wircle.%n Telerannn. Plan

11 22 2000

Table 6.1
County Land Suitable for Telecommunication Sites
File #
KG-201
KG-202
KG-203
KG-204
KG-205
KG-206
KG-207
KG-208
KG-209

Owner
Board of Supervisors
Board of Supervisors
King George County
Board of Supervisors
Board of Supervisors
KG County Schools
KG County Schools
KG County Schools
King George County
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Site Name
KG Elementary School
Old County Landfill
County Landfill
Administration Building
Old County Landfill 2
School Board Building
KG High School
Ralph Bunchie H.S
KG Middle School

Location
Kings Hwy & Ridge Rd
10016 Chapel Green Rd
Birchwood & Bloomsbury Rd
Kings Hwy & Court House Dr
Kings Hwy & Ridge Rd
St. Anthong's Rd
Kings Hwy & Rt. 206
Hanover Rd & James Madison
Rt. 206

Tax Map

Parcel

Zoning

Acres
21.9
16.7
628.0
1.0
41.3
12.1
66.0
4.5
14.6

Telecommunications Facility
Site Plan Check List
The following checklist is provided as a tool to help ensure completeness of applications
during site plan preparation. This list is not intended to address all requirements for site
plan and approval. A copy of the checklist should be submitted with the application

package.
_

I

1. Name and address of applicant and property owner

_

2. Name and location of development

_

3. Vicinity (location) map, North arrow, date

_

4. Dimensions of lot and plan drawn to scale

___

5. Property zoning, including the zoning for all abutting properties
6. Existing buildings, buildings proposed for construction, and/or buildings proposed for
demolition

_

I

_

7. Limits of established 100-year floodplain

-

8. Location, type and size of landscape plantings (natural vegetation sufficient to serve as a buffer
may be used in lieu of new plantings)

-

9. Setback dimensions as measured from the base of the tower to the nearest property line(s)

__

10. Existing and/or proposed right-of-way widths of any adjoining public streets

_

11. Location of existing/proposed parking for at least one vehicle

___

12. Location and dimension of driveway access
13. For new tower applications, show by dashed lines future equipment pads for three (3) colocators

__

14. Limits of clearing

-

15. Erosion and sediment control plan if more than 10.000 sq. feet is to be disturbed

-

16. Storm water management plan (as applicable)

__

17. Topographic contours at no greater than 10 foot intervals

__

18. Fencing
19. Location of utilities
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