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Executive Summary 

Within the United States, the number of wireless telephone subscribers has expanded to 

the current level of approximately 215 million (Kim, 2007).  Evidently, as cellular phone use 

flourished, the supporting infrastructure’s necessity has been established and is likely to prevail 

in the future.  However, the industry’s rapid growth has exceeded many local governments’ 

capacity to respond to the cellular phone towers’ impacts and, therefore, properly site and 

regulate them.  Consequently, several localities have imposed hasty and reactionary regulations 

when confronted by residents, who express concern over the aesthetic and potential human 

health effects associated with towers (Kim, 2007).   Because these conflicts often lead to 

expensive legal battles, local governments should strive to balance the wireless service demand 

and the residents’ misgivings.  Unfortunately, most local governments, including the City of 

Lansing, Michigan, are not equipped with an ordinance that specifically addresses cellular phone 

tower siting.   

Therefore, in order to achieve this balance and comply with federal laws, a locality must 

reevaluate its current tower siting policies and, if necessary, establish new policies.  This will 

require local governments to consider all grievances regarding the planning and development of 

new towers, and compromise with the wireless providers.  For Lansing, and many other 

communities, reviewing and amending the local zoning ordinance is essential for satisfying the 

wireless industry and resident demands, and eliminating court challenges as well.   

If the City demonstrates that it can fulfill most industry needs while maintaining the 

community’s aesthetic character and health through a smooth tower siting process, its lease 

agreements may become more competitive against those from private firms.  This may 

encourage the wireless carriers to locate their towers on public property, which would allow 
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Lansing to accomplish its coverage goals, and acquire the tower revenues.  By doing this, 

Lansing may redirect its economic fate and offer the connected, high-tech lifestyle that today’s 

cities require.    

This Comprehensive Telecommunications Plan is intended to guide Lansing in preparing 

an innovative tower siting policy, which will address public concerns and complement City 

objectives.  It will also refer to other localities’ wireless placement policies in order to suggest 

effective methods for combating current obstacles.  Through this process, Lansing may 

implement a sustainable strategy that fosters an adequate cellular phone service provision and 

preserves the community’s quality of life.  Ultimately, the Plan may enable Lansing to transition 

into the 21st Century with a connected infrastructure that may attract talented workers and 

knowledge-based industries, and bring prosperity to the area.                    
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1.  Introduction: Project Overview 

1.1 Problem Description 

 While cellular phone towers may provide cities with opportunities for revenue 

generation, their placement often inspires significant controversy.  In the City of Lansing, 

Michigan, tower projects are greeted with NIMBY (Not In My Backyard) reactions from the 

residents and approval from the City, which views the towers as a potentially profitable venture.  

Lansing initially planned to locate cellular phone towers on public land, including School 

District property, and acquire the revenues produced.  However, the increased cellular phone 

service demand and the loss of School District support over time have enabled private developers 

to cash in on the demand for new towers.  This process has led to a number of controversial land 

use proposals and costly legal battles, which have contributed to Lansing’s present cellular 

service insufficiencies.   

1.2 The Objective 

Ideally, the City would like to implement a new cellular phone tower policy which would 

provide full wireless coverage to consumers, while channeling the potential revenues back to 

Lansing and protecting neighborhood character.  This study is designed to assist the City in its 

endeavor by creating a Comprehensive Telecommunications Plan to facilitate cellular phone 

tower siting.  The Plan analyzes Lansing’s current tower placement challenges and offers 

strategies for accommodating the greater wireless service demand, and becoming more 

competitive against the private sector.  At the same time, the Plan’s recommendations will be 

consistent with federal and city regulations, and complement public interests regarding 

aesthetics, health concerns, and tower placement externalities.           
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1.3 Methodology 
 
  In order to accomplish its objective, the Plan first outlines cellular phone towers’ general 

impacts and controversies through a literature review and case studies.  Then, it narrows its focus 

and derives a basis for enhancing wireless coverage services in the Lansing study area by 

referring to the City’s historical background and applicable demographic trends.  By doing this, 

the Plan may legitimize Lansing’s need for additional cellular phone towers and other 

technological advancements, which could encourage change and growth within the City.  

Additionally, the Plan delves into how new cellular phone towers will impact Lansing as far as 

infrastructural requirements, community safety, and present coverage.  It provides maps of 

existing tower sites and coverage gaps in order to define areas for improvement, which may also 

justify future tower projects.  Moreover, this Plan addresses the residents’ concerns over tower 

aesthetics and health risks, and specifies procedures and regulations that cellular phone towers 

must adhere to.  From this foundation, the Plan suggests recommended actions for the City to 

implement in order to reduce current impediments in the siting process.  Even though Lansing is 

not responsible for determining where new cellular phone towers will be located, this Plan offers 

strategies and a Proposed Model Wireless Telecommunications Ordinance that will allow 

Lansing to balance conflicting interests, and make tower siting on public land more attractive.  

This may enable the City’s tower siting policy to provide a mutual gain for the wireless industry 

and the community.       
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2.  Cellular Phone Towers across the Country 

2.1 The Towers’ Rise in Dominance  
 

According to a tower construction company’s estimates, the number of cellular phone 

towers is expected to climb from 175,000 to 260,000 by 2010, which represents a forty-eight 

percent increase (Steel in the Air, Inc., 2006).  Evidently, cellular phones and their 

accompanying towers have simultaneously transformed the American lifestyle and landscape.  

This cellular network proliferation occurred in three geographical growth stages known as the 

cellular land rush, the rural invasion, and mass appeal.  During the first stage, the towers were 

primarily constructed in urban areas.  Soon after, the demand for cellular phones spread beyond 

business uses, and towers began to line major roadways and encroach upon rural areas.  By the 

third stage, the cellular telephone service demand became universal, and towers worked their 

way into virtually every community (Wikle, 2002). 

2.2 The Controversy   
  

As towers make their inevitable appearance in residential areas across the country, 

considerable tension has grown between the residents and cellular phone companies.  While the 

residents necessitate consistent cellular phone service, they do not want large and potentially 

harmful towers placed in their line of sight.  On the other hand, service providers endeavor to 

supply full coverage across the nation.  Because the Telecommunications Act of 1996 mandates 

coverage for cellular phone companies, communities cannot forbid towers entirely.  The Act 

stipulates that, “‘local zoning ordinances can be enforced, but restricts the authority of local 

communities to impose outright bans on cellular equipment’” (Wikle, 2002).  Communities may 

have some leverage, however, over the exact location and appearance of the towers.  Section 704 

of the Act asserts that the federal government is not permitted to “‘limit or affect the authority of 
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a State or local government or instrumentality thereof over decisions regarding the placement, 

construction, and modification of personal wireless service facilities’” (O’Neill, 1999).  The Act 

also states that localities “‘shall not unreasonably discriminate among providers of functionally 

equivalent services,’” and “‘shall not prohibit or have the effect of prohibiting the provision of 

personal wireless services.’” In addition, it prohibits the regulation of facilities “‘on the basis of 

the environmental effects of radio frequency emissions to the extent that such facilities comply 

with the [FCC’s] regulations concerning such emissions’” (Foster and Carrel, 1999).  

Unsurprisingly, numerous cases in which tower companies have fought against local 

municipalities in defense of these rights have appeared in court.   

Regarding unreasonable discrimination, courts have generally become more reluctant to 

determine that a zoning authority’s decision unreasonably discriminated among providers who 

offer functionally equivalent services.  For example, in the AT&T Wireless PCS, Inc. v. City 

Council of Virginia Beach case, the court ruled that the local government’s preference for tower 

placement in commercial, rather than residential zones was not unreasonably discriminatory 

(Foster and Carrel, 1999).  For the prohibition of the provision of service condition, most courts 

have upheld that service has been prohibited “only by a general ban on cellular facilities by a 

town, or a policy having that effect, and therefore continue to dismiss most prohibition claims” 

(Foster and Carrel, 1999).  Furthermore, courts refer to the Federal Communications 

Commission’s (FCC) amended standard for acceptable radiofrequency emissions.  Several cases 

exist in which communities have tried, and failed, to deny cellular phone tower locations based 

upon the potential negative health effects.  
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2.3 Literature Review 

 
In response to these legal cases, many scholars have explored strategies for appeasing 

local residents when siting cellular phone tower projects.  For example, setback requirements, if 

too large, may act to prohibit towers in an area and, therefore, should be based upon the towers’ 

defined fall-down radii.  An article published in the Wireless Review suggested that, “carriers 

should develop relationships with the local government and provide information about 

reasonable restrictions…If you arm the community with reliable information about towers and 

their characteristics in given environments; you may be successful in rewriting setback 

requirements…” (Boney, 1998).  Additionally, the article discounts the property-value argument 

because citizens must show actual evidence of their allegations when the case reaches the 

appeals level.  It recommends approaching this issue by emphasizing that the towers bring value-

added services, such as wireless 911 capabilities, to the community, and by considering 

techniques to reduce the towers’ visual impact.  Moreover, the residents’ health concerns may be 

addressed through education and the community officials’ proactive role in assuring the 

community on “the merits of the wireless communications industry” (Boney, 1998). 

 Similarly, in the March 1999 edition of the William and Mary Law Review, Kevil O’Neill 

outlined nine criteria which would allow a zoning board to make decisions that are unlikely to be 

challenged in court and, at the same time, raise each individual application’s prospects for 

gaining approval.  An overview of his suggestions follows:    
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(Swider, 2006).  Conversely, in Washington, D.C., residents in a neighborhood with home values 

averaging around $700,000 appeared to be united around their perception of the tower as being a 

form of “visual harassment” (Wiggins, 2007).  Similar concerns surrounded a controversial 

tower location within a Boston cemetery adjacent to a residential neighborhood.  While residents 

claimed that the location was inappropriate, the planning board’s clerk referred to the 

Telecommunications Act of 1996 and stated that the community would have to accept the towers 

(Silva, 2006).  In North Andover, Massachusetts, a year-long dispute between the local 

community and a wireless provider ended with the Zoning Board of Appeal’s approval of the 

variance necessary to allow six antennas to be added to an existing neighborhood tower in order 

to improve local coverage.  Eventually, the matter was taken to federal court.  Among the 

reasons for requiring the variance, it was noted that denying a company access to an existing 

tower would be “unfair competition and an act of discrimination” (Tuohy, 2006). 

2.42 Siting on School Property 

Likewise, tower placement on school property has been met with mixed reviews.  In 

Arlington, Massachusetts, the School Committee eagerly embraced the prospect of locating 

towers on school property, which would result in $10,000 to $30,000 worth of revenue per year 

for each cellular phone company.  On the other hand, parents in Fairfax County, Virginia, 

created a Protect Our Schools coalition in response to the towers potential health concerns 

(Beecher, 2006).  In Washington, D.C, parents vehemently opposed a cellular phone tower that 

had been constructed at an elementary school based upon student health concerns.  The school 

already had a tower on a smokestack, which brought in annual revenue of $27,000, and the new 

tower would generate an additional $33,600 each year.  Although the tower will remain, the 

residents have requested better communication with the community for these decisions (Murphy, 

2006).         
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In general, these examples demonstrate that cellular phone providers usually attain the 

service they desire and will place towers in communities accordingly.  Rather than postponing 

the inevitable, communities without a Comprehensive Telecommunications Plan, such as 

Lansing, Michigan, would benefit from a policy that would ensure a smooth facility siting 

process in order to avoid a service provision delay to residents while maintaining the 

neighborhood character.    
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3. The Lansing Study Area 

3.1 City History 

The City of Lansing is located within the tri-county region, which encompasses Ingham, 

Eaton, and Clinton counties, in south central Michigan.  Lansing was founded during the 1840’s, 

when families arrived in the area to claim the land they had purchased in what turned out to be a 

settlement that existed only on paper.  Despite their disillusionment, many of the settlers 

remained in the largely wilderness community and named it after their home in Lansing, New 

York.  A few years later, the City replaced Detroit as Michigan’s state capital.  Along with its 

role as the seat of state government, Lansing has become a manufacturing center that produces 

motor vehicles, motor-vehicle parts, printed materials, and metal goods.  The present-day City 

covers a land area of just over thirty-five square miles with a mean elevation of about 828 feet 

(Microsoft Encarta, 2004).  The study area for this project comprises the entire city whose 

boundaries are identified in Figure 1. 

 

 
Source: (Physics and Astronomy Department, MSU, 2008) 

Figure 1: City of Lansing Study Area
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4.  Technology and the Future 

4.1 Cellular Phone Tower Infrastructure 
 

Telecommunications, including cellular phones and wireless internet, can no longer be 

shirked as a passing fad.  These technologies have rapidly become essential to business, 

government, and citizen activities by connecting people both locally, and across the globe.  

Today’s sought-after businesses and talent rely on a dependable wireless communication 

network to maximize productivity and maintain a high quality of life.  Because of this, 

telecommunication infrastructure may be as vital to a community as the road and electric 

infrastructure from past decades.  Therefore, the same necessity placed in road construction and 

maintenance must also be dedicated to completing and improving our “information 

superhighways.” 

As the demand for cellular phone service rises in Lansing, the number of towers required 

will also grow in order to accommodate this need.  Because urban areas contain many tall 

structures, towers are often constructed on buildings rather than at ground-level.   On the other 

hand, suburban and rural areas tend to lack structures that are suitable for tower placement and 

must allocate land parcels for these projects.  New towers are built in areas where more extensive 

wireless coverage is needed, and wireless carriers may place their antennae on the towers.  Each 

of the antennae, or transmitters, on a tower provides coverage to the surrounding area, which is 

known as a cell.   

When a cellular phone user makes a call, a signal is sent from the phone’s antenna to the 

base station antenna.  The base station assigns the signal to an available radiofrequency channel 

which transmits and receives signals in order to transfer voice information to the base station.  

The voice signals are sent to a switching center that transfers the call to its destination (American 
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Cancer Society, 2006).  Figure 6 illustrates that the tower transmits signals in radial 

measurements.  Typical coverage areas are approximately two miles, but may vary depending on 

a number of factors, such as: the type of signal used, the transmitter’s radiated power, the 

transmitter’s size, the array panel setup, and local geographical or regulatory factors and weather 

conditions.     

 
                     Source: (Mukherjee, 60) 

 
The coverage cells may be partitioned into two or more zones.  The inner zone requires lower 

power levels to achieve the desired coverage and signal strength than the outer zone.  Each 

coverage cell is combined with other cells to form a larger network, as depicted in Figure 7.  The 

cellular network consists of fixed and wired gateways, which are known as base stations.  

 

 

 

 

 

Figure 6: Cellular Phone Tower Signal Transmission
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The Base Transceiver Station (BTS) stores the equipment that enables wireless communication 

between user equipment (UE) and the network.     

Figure 9: A Base Transceiver Station 
 
 

A typical BTS, as shown in Figure 9, generally has the 
following units: 

 
• TRX – Transceiver 

o Transmission & Reception of Signals 
• PA – Power Amplifier 

o Amplifies signal from DRX (Driver Receiver) 
/ TRX for transmission through antennae 

• Combiner 
o For reduction in number of antennae used 

• Duplexer 
o Separating sending / receiving signals 

• Antennae(s) 
• Alarm Extension System 

o Collecting working status alarms from various 
units 

• Control Function 
o Configurations, status changes, software 

upgrades, through control 
 

Source: (Steel in the Air, 2008) 

Cellular phone towers may occur in a variety of forms such as: lattice, monopole, guyed, stealth, 

tank mount, rooftop, and signage.  For example, lattice towers, commonly referred to as self-

support towers, offer the most flexibility and are often used in heavy loading conditions.  They 

are generally three-sided with triangular bases, and may be as high as 300 feet (Steel in the Air, 

2008).        
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         Figure 10: Lattice Towers 

 
     Source: (Steel in the Air, 2008)  

Monopole towers are single-tube towers.  They require one foundation and do not often exceed 

200 feet.  The antennas are mounted on the tower exterior (Steel in the Air, 2008).    

       Figure 11: Monopole Towers 

 

 

 

  

 

 

 

 

   Source: (nuddtowers.com) and (engend.com) 

A guyed tower has a straight single-poled appearance that is similar to a monopole, but it is 

supported by cables that anchor it to the ground.  Although these towers are the most cost-
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It is imperative that communities implement tower designs that coincide with the neighborhood 

character.  For Lansing, building towers that the residents consider to be visually appealing may 

shift the focus away from aesthetics and allow the City to improve its telecommunications 

infrastructure.  By doing this, Lansing may be able to enhance its residents’ lives by not only 

drawing people and businesses back to the community, but also raising the public safety 

standard.  

4.2 Cellular Phone Towers and Community Safety 
 

Recently, cellular phone networks have become increasingly valuable tools for search 

and rescue teams as they attempt to locate people who are stranded in remote locations.  In fact,   

a Consumer Reports survey revealed that approximately twenty-nine percent of those who 

purchased a cell phone during 2006 claimed they did so for emergencies (Reardon, 2006). While 

navigation technologies such as global positioning systems, or GPS, may allow users to identify 

their current locations, their usefulness may be limited during a crisis situation.  This deficiency 

has been confirmed by Kiyoshi Hamai, who is a director at Mio Technology, a company which 

sells portable navigation devices that utilize GPS technology.  Hamai acknowledges that, 

“‘Navigation tools may help someone if they need to understand where they are to get to safety, 

but in order for someone to find you, you really need a device, like a cell phone, that can provide 

two-way communication’” (Reardon, 2006).  Even when a cellular phone is not in use, the 

handsets attempt to communicate or “shake hands” with a nearby tower every thirty seconds in 

order to register their location.  Companies maintain records of the handshakes, which include 

when the contact was made and the signal strength used, and some of the location information 

may be retained in call detail records.  These records are typically stored for twenty-four hour 

periods.  Consequently, when someone is reported missing, this data may be accessed to 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

25

determine the cellular phone’s approximate location.  By following the series of towers that the 

phone has contacted or pinged, authorities may track the user’s general movement if he is still 

within range.  Search and rescue teams may also refer to the last recorded location in the event 

that the phone goes out of range and loses its signal (Reardon, 2006).   

Additionally, call data records, which contain information on the phone’s initiated or 

received calls and text messages are even more beneficial when locating a lost user.  For 

example, when James Kim and his family were stranded for over a week in the Oregon 

wilderness, a cellular phone tower briefly connected with one of the family’s phones despite the 

adverse weather conditions and poor cellular phone coverage.  Although the connection was lost 

before the family could call for help, it lasted long enough to send a text message notification 

which was recorded in the call data records.  This enabled the engineers and rescue teams to 

locate the Kim’s stranded car (Reardon, 2006).  Furthermore, federal agencies have capitalized 

on the text message technologies by launching the national Wireless AMBER Alerts Initiative.  

This program was established through a voluntary partnership between the wireless industry, the 

United States Department of Justice, and the National Center for Missing and Exploited Children 

(NCMEC).  It was intended to aid law enforcement agencies in the search for, and return of 

abducted children (The Wireless Foundation, 2006).  Through this system, when an abducted 

child under eighteen years of age is reported to the local law enforcement agency, an AMBER 

Alert may be issued if the case complies with recommended criteria.  Soon after, NCMEC 

receives the case information to format the alert message.  They send the message electronically 

to Syniverse, who then forwards it to the wireless carriers participating in the Wireless AMBER 

Alerts Initiative.  Finally, the carriers send the AMBER alert, in the form of a text message, to 

subscribers who have chosen to receive the notices (The Wireless Foundation, 2006).  Because 
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constructed in residential areas.  While the towers appear to be highly concentrated within the 

northern half of the City, they are much less dense in the southern half.   

   

Current Lansing Tower and Zoning Map 
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Due to the fact that towers in urban areas typically have a two-mile coverage range, if each one 

is assumed to have a 0.8-mile radius, then significant coverage gaps would occur in Lansing’s 

northwest, west, and southern regions.  These gaps are depicted in the Current Tower Coverage 

Map below.   

 

Current Tower Coverage with a 0.8‐Mile Buffer 

This map shows approximate coverage.  Coverage maps from individual providers are unavailable.  
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In order to fill these gaps, about seven new towers must be constructed.  The new towers are 

illustrated in blue below.   

 

 

 

Projected Tower Coverage with a 0.8‐Mile Buffer 
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However, this number may vary depending on tower capacities.  For example, an area may have 

adequate coverage, but insufficient service if the capacity is too low.  Because of this, additional 

towers may be necessary to improve cellular phone services throughout the City.  Despite this 

fact, many residents have attempted to thwart new tower projects by raising concerns over 

community aesthetics and health.  
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5.  The Public Resistance  

5.1 Aesthetics 
 

For many Lansing residents, cellular phones have revolutionized human communication 

by serving as a medium through which individuals may share information at virtually any given 

time or place.  However, this technological convenience is accompanied by tower and antenna 

structures which often draw NIMBY responses from adjacent neighborhoods.  A common 

community objection is that cellular phone towers will depreciate home values because they are 

aesthetically displeasing.  For example, in the City of Lansing v. T-Mobile case, City Council 

denied the Special Use Permit for a tower that the Planning Board had approved.  The Council’s 

decision was based, in part, on aesthetics (Memo, Re: SLU-2-2007).   In response to this 

concern, the wireless industry has developed a variety of innovative strategies to obscure and, in 

some cases, even eliminate cellular phone tower sites from view. 

Many of the cellular service providers are capable of concealing a tower by installing the 

antennas within more visually appealing structures, such as: faux pine trees, palm trees, 

fiberglass Socorro cacti, flagpoles, and streetlights.  Each of these design concepts is displayed in 

the photographs on the following page. 
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birth defects, and those who reside near the towers are being subjected to involuntary exposures.  

However, the FCC asserts that not enough evidence exists to support this outcome, and the 

Telecommunications Act of 1996 prevents a community from rejecting a cellular phone tower 

based upon health concerns (Wireless Consumer Alliance, 2004).  Although high levels of 

radiofrequency waves may warm tissues, a substantial volume of scientific research indicates 

that the towers’ exposure levels are inadequate for yielding cancer and other health conditions.    

According to the American Cancer Society, cellular phone towers are unlikely to pose 

health risks due to the emitted radio waves’ energy capacities, and the towers’ structural design.  

Cellular phone towers operate at the radiofrequency portion of the electromagnetic spectrum, 

which is separated into ionizing and non-ionizing radiation.  Ionizing radiation consists of short 

wavelengths, such as x-rays, gamma rays, and ultraviolet light, which have enough power to 

knock electrons off their orbits.  These bands are capable of causing permanent damage at the 

cellular level in the form of cancers and genetic mutations.  Conversely, non-ionizing radiation, 

such as radio, microwave, and infrared light, consist of longer wavelengths that may have less 

power (Levitt, 1998).  During a cellular phone call, signals are transmitted to and from the base 

station, which emits radio waves into the environment where they may be exposed to people.  

Unlike x-rays and gamma rays, radio waves do not possess enough energy to break the bonds 

that hold molecules, such as DNA, in cells together, or penetrate body tissues (American Cancer 

Society, 2006).  This is due to the fact that electromagnetic energy is stored in “packages,” or 

photons.  The amount of photon energy depends directly upon the frequency, which gradually 

decreases as one travels down the electromagnetic spectrum.  While x-rays contain 

approximately 1,000 eV (electron volts) of energy, a cellular phone tower’s radio waves possess 

only about one millionth of an eV, which is not enough to alter molecules within the body 
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(American Cancer Society, 2006).  Furthermore, radio wave wavelengths are approximately one 

foot in the air and two inches in body tissue and, therefore, RF radiation may only be 

concentrated to about an inch or two in size.  Consequently, it is implausible that radio wave 

energy could concentrate on a small piece of tissue and affect individual cells (American Cancer 

Society, 2006).  Along with the radio waves’ energy characteristics, the towers’ radiofrequency 

exposure levels are relatively low and intermittent, which may further reduce the residents’ 

potential to develop health conditions from tower emissions.    

Although cellular phone tower antennas may use higher power levels than other land-

mobile antennas, these levels occur far below those utilized in radio and television broadcast 

stations (American Cancer Society, 2006).  In addition, the FCC has established RF exposure 

guidelines that transmitting facilities must comply with.  These regulations are designed to 

protect the public health within a wide safety margin and have been endorsed by agencies, such 

as the Environmental Protection Agency, and the Food and Drug Administration.  The FCC has 

formed distinct maximum permissible exposure limits for the “general population/uncontrolled 

exposure” and the “occupational/ controlled exposure,” which are identified in the tables below.  

 

Table 1: Limits for General Population/Uncontrolled Exposure  

Frequency 
Range 
(MHz) 

Electric Field   
Strength (E)   
(V/m) 

Magnetic Field Strength 
(H)  
(A/m) 

Power Density  
(S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S 
(minutes) 

0.3‐1.34  614  1.63  (100)*  30 
1.34‐30  824/f  2.19/f  (180/f2)*  30 
30‐300  27.5  0.073  0.2  30 
300‐1500  ‐‐  ‐‐  f/1500  30 
1500‐100,000  ‐‐  ‐‐  1.0  30 
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Table 2: Limits for Occupational/Controlled Exposure 

 
Frequency 
Range 
(MHz) 

Electric Field   
Strength (E)   
(V/m) 

Magnetic Field Strength 
(H)  
(A/m) 

Power Density  
(S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S 
(minutes) 

0.3‐3.0  614  1.63  (100)*  6 
3.0‐30  1842/f  4.89/f  (900/f2)*  6 

30‐300  61.4  0.163  1.0  6 
300‐1500  ‐‐  ‐‐  f/300  6 
1500‐100,000  ‐‐  ‐‐  5  6 
f = frequency in MHz            *Plane‐wave equivalent power density 

(Source: Federal Communications Commission, 2007) 

For the most part, general population/uncontrolled exposure limits apply to those within the 

general public who are exposed and are not involved in tower equipment installation or 

maintenance.  On the other hand, occupational/controlled exposure limits usually pertain to those 

who are exposed on account of their employment as long as these individuals are fully aware of 

the potential exposure and may exercise control over this effect.  Although these limits are 

averaged over specified time intervals of thirty and six minutes respectively, time averaging is 

often disregarded for the general public due to varying exposure conditions.  Because of this, the 

FCC’s calculations assume that any RF exposure to the general public is continuous.  For each 

exposure category, the recommended limits occur well below levels that have been identified for 

potentially stimulating adverse health effects.  Moreover, the towers’ physical structures enable 

them to produce maximum exposures which significantly undershoot the FCC’s regulations.   

At a cell site, the base station signals are directed toward the horizon in a relatively 

narrow beam.  Because of this, the majority of the power is projected parallel to the ground with 

some downward scatter, as depicted in Figure 28. 
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Figure 28:            (Source: Federal Communications Commission, 2000) 
 

Power decreases as the distance from the antenna increases

 
 

The total amount of RF power that may be transmitted from the site corresponds to the number 

and power of authorized radio channels, or transmitters.  Depending on the system, twenty-one 

channels per sector is generally the maximum number utilized.  Therefore, a cell site with sector 

antennas may have each of the three antennas connected to as many as twenty-one transmitters 

for a total of sixty-three transmitters per site.  When omni-directional antennas are employed, up 

to ninety-six transmitters could be implemented at the cell site, but this configuration is much 

less common (Federal Communications Commission, 2006).  Even though a standard base 

station may contain as many as sixty-three transmitters, all transmitters are not expected to 

operate simultaneously.  This may reduce overall exposure levels because the signals are 

transmitted intermittently, rather than constantly.   

Additionally, as with all electromagnetic energy forms, cellular phone towers’ power 

densities rapidly decrease as one travels away from the antenna.  Because of this, Figure 29 

illustrates that normal ground-level exposures are significantly lower than the exposures 

experienced near the tower’s main transmitted beam.   
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    Figure 29:    (Source: Federal Communications Commission, 2000) 
 

For determining compliance, 
exposure is averaged over the 
approximate projected area of the 
body.

Power decreases as the distance 
from the antenna increases.

 
 

In fact, the ground-level exposures are generally thousands of times lower than the FCC’s 

adopted standards.  For example, the FCC allows for base stations with an 869 MHz frequency to 

have a maximum permissible exposure of about 580 microwatts per square centimeter 

(µW/cm2), as averaged over a thirty-minute period, for the general public.  However, this limit 

far exceeds the RF levels that are often found near cellular phone tower bases.  Measurement 

data has consistently revealed that “worst-case” ground-level power densities near typical 

towers, which assume that all transmitters would be operating simultaneously and continuously 

at the maximum licensed power, are approximately 1 µW/cm2 or less (Federal Communications 

Commission, 2006).  Therefore, an individual would essentially have to remain in the antenna’s 

main transmitting beam (at the height of the antenna) from only a few feet away in order to be 

exposed to radiation levels near the FCC’s limit.  Evidently, it is implausible that a resident could 

experience RF levels from a cellular phone tower that greatly surpass these exposure guidelines.  

Occasionally, exposure levels may exceed 1 µW/cm2 when base stations are mounted on 

rooftops.  This may be problematic if the rooftop is accessible to maintenance personnel, or 
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others.  However, RF exposure levels that are undesirably high are likely to be encountered in 

close proximity to and directly in front of the antennas.  Subsequently, access restrictions and 

appropriate safety standards may be placed in order to limit potential exposure (Federal 

Communications Commission, 2006).   

 Based upon present research, it appears unlikely that cellular phone towers’ RF emissions 

may detrimentally impact the public health.  According to the American Cancer Society, 

evidence in support of the towers producing cancer or other health problems has not been 

presented in published scientific reports.  Nevertheless, cellular phones are still a relatively new 

technology, and the FCC has imposed standards to protect the public from any potential dangers.  

Consequently, these regulations should continue to be strictly adhered to for all future towers in 

Lansing.  In addition to the radiofrequency emission regulations, the City and some federal 

agencies have established tower location standards that Lansing’s tower projects must follow.       
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6.  Rules and Regulations 

6.1 City Zoning Regulations for Cellular Phone Towers 
 

Due to the fact that Lansing’s current Zoning Ordinance does not specifically identify 

cellular phone towers as an allowable use in any of the zoning districts, the service providers and 

residents are constantly at odds over proposed tower construction projects.  For the most part, the 

City has approved towers for a given area as long as they satisfy all of the zoning district’s 

criteria.  Before construction may begin, all towers that are not located within the two industrial 

districts must receive a Special Land Use Permit (for a detailed explanation of this process, see 

Appendix 1, page 62).  In order to receive the permit, an applicant must file a request with the 

City Clerk, who forwards it to the Planning Board.  The Planning Board will then publish a 

notice in one of the general local newspapers that the request has been received and will also 

notify all property owners within 300 feet of the proposed site’s boundary.  A public hearing will 

occur at a minimum of fifteen days, but no more than thirty days, thereafter.  During the hearing, 

the Board will consider the special land use request and recommend whether the Council should 

approve, approve with conditions, or deny the special land use.  An overview of the evaluation 

criteria used to determine whether a tower is eligible to receive the permit follows (for a 

complete description of the criteria, see Appendix 1, page 62):     
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Source: (City of Lansing Zoning Ordinance, 2007)   
                                  

Zoned District Allowed Height 
(in feet) 

 

(a)    A Residential District 35 Detached Structure – 15 feet 
(b)    A-1 Residential District 35 Detached Structure – 15 feet 
(c)    B Residential District 35 Detached Structure – 15 feet 
(d)    C Residential District 35 Detached Structure – 15 feet 
(e)    DM-1 Residential District 45 Detached Structure – 15 feet 
(f)     DM-2 Residential District 45 Detached Structure – 15 feet 
(g)    DM-3 Residential District 45 Detached Structure – 15 feet 
(h)    DM-4 Residential District 100 Detached Structure – 15 feet 
(i)     D-1 Professional Office District 45  
(j)     D-2 Residential/Office District ------ Detached Structure – 15 feet 
(k)    E-1 Apartment Shop District 100  
(l)     E-2 Local Shopping District 25  
(m)   F Commercial District 40  
(n)    F-1 Commercial District 45  
(o)    G-1 Business District No Height Limit  
(p)    G-2 Wholesale District 40  
(q)    H Light Industrial District 120  
(r)     I Heavy Industrial District 120  
(s)     J Parking District 45  
 

If any structure exceeds the allowable height regulation established for the district it is located in, 

then the project must receive a variance to authorize the increased height (for a detailed 

explanation of this process, see Appendix 1, page 65).   

 Additionally, the tower itself is subjected to a set of criteria before the City approves it 

(to view the full set of criteria, see Appendix 1, page 66).  According to these guidelines, new 

cellular phone towers must be monopoles and should allow for antenna co-location.  In 

particular, the co-location provision is essential because it may enable the City to satisfy a higher 

cellular phone service demand with fewer tower construction projects.     
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out faster and avoid lengthy negotiations with municipalities.  Wireless carriers and management 

companies frequently struggle to pass through the approval process, which may require years to 

complete, when attempting to construct a new tower.   However, in Lansing, co-location only 

requires a building permit, which may be obtained through an administrative process in 

approximately seven days.  Therefore, co-location is a time and cost efficient process that should 

continue to be applied to future tower projects.  Along with the local zoning and structural 

regulations, Lansing’s prospective towers must also conform to the FCC’s guidelines.    

6.3 Federal Communications Commission Regulations 

When wireless carriers conclude that a new cell tower or antenna site is required in a 

particular area, the Radio Frequency Engineering Department issues what is commonly known 

as a "search ring."  The search ring is represented by a circle or other shape drawn on a map to 

indicate where the cellular phone tower could be located to satisfy the RF engineering 

guidelines.  A search ring’s size may vary based upon factors such as the location’s topography, 

demographics, and whether it is urban, suburban or rural (Steel in the Air, Inc., 2004).  Due to 

the fact that wireless carriers prefer to locate on pre-existing towers rather than constructing new 

ones, the Site Acquisition Agent will ensure that the search ring does not encompass any 

workable structures.  If none of the structures offer a suitable height, the Agent will contact 

landowners whose parcels meet the following standards:  
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  7.  Recommendations       

7.1 Achieving Lansing’s Coverage Goals and Improving Services 
 

Although the wireless carriers ultimately determine where new towers will be located, 

Lansing may be able to influence future tower placement by directing the structures to particular 

sites within the selected target areas.  Since the number of towers that a city needs is primarily 

related to capacity, Lansing officials may refer to population density maps in order to predict 

where additional towers are likely to be placed.  Figure 32 highlights the City’s densely 

populated areas, which may eventually require new towers to improve services.   

Figure 32: City of Lansing Population per Square Mile, 2000 

 
(Source: US Census Bureau, 2006) 
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With this in mind, Lansing may select locations that would be ideal for enhancing wireless 

services while reducing coverage gaps (see page 29) and generating revenue for the City.  For 

example, by placing new towers on available public land, which is displayed in the map below, 

Lansing may not only improve its cellular phone coverage, but also channel significant revenues 

back to the City.     

 

 

Current Lansing Tower and Public Land Map 
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However, if wireless companies or providers experience too much difficulty when attempting to 

site a new tower on public land, they will likely seek private property to locate on.  

Consequently, Lansing could encourage tower companies to build on public land by offering a 

lease price that is competitive with the private sector market rate.  By doing this, Lansing may 

accomplish its financial objectives and, at the same time, assume more control over tower 

placements.  The City could further entice companies to site towers on public land through a 

Wireless Telecommunications Ordinance that outlines a more efficient tower siting process.   

7.2 Proposed Model Wireless Telecommunications Ordinance 
 
  This Model Ordinance was developed based upon effective policies that have been 

enacted in several other communities, and Lansing’s personal tower siting challenges and goals.  

It is a research-based guide that offers some time frames and numbers, appearing in red, which 

may need to be adjusted according to the Lansing officials’ discretion.  The Ordinance begins in 

the following page.        
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Proposed City of Lansing Model Wireless Telecommunications 
Ordinance 

 
I.  Purpose and Authority 

This Wireless Telecommunications Ordinance is meant to serve as a guide for siting 

future telecommunication facilities, towers, and antennae in Lansing.  While the 

Telecommunications Act of 1996 greatly restricts a community’s ability to regulate these 

projects, it may exert reasonable authority over the towers’ structural design as related to height, 

co-location, setbacks, and other visual characteristics.  Consequently, the Ordinance offers 

uniform standards which aim to minimize safety and aesthetic concerns through appropriate 

siting, buffering, and design techniques.  At the same time, this policy promotes an adequate and 

reliable telecommunications service provision for the general public.  Through this Ordinance, 

Lansing may eliminate some of the tower placement controversy and ensure that future tower 

siting, construction, and modification is a smooth process that is consistent with federal and City 

regulations.    

 

By adopting this Wireless Telecommunications Ordinance, the City intends to:  

 Achieve full wireless communication coverage throughout the City of Lansing. 

 Prioritize co-location on existing structures, such as monopoles, transmission towers, 

utility poles, or other feasible structures. 

 Maintain public health, safety and welfare. 

 Comply with state and federal laws that allow certain antennas to be exempt from local 

regulations. 
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II. Definitions 

 Accessory Equipment: Any equipment that serves, or is being used in conjunction with a 

telecommunications facility or support structure. 

 Antenna: A device used to transmit and receive electromagnetic waves. 

 Co-Location: The use of one telecommunications tower/site by multiple providers. 

 Federal Aviation Administration (FAA): Is responsible for the advancement, safety and 

regulation of civil aviation (FAA.gov). 

 Federal Communications Commission (FCC): Is an independent United States 

government agency directly responsible to Congress that is charged with regulating 

interstate and international communications by radio, television, wire, satellite and cable 

(FCC.gov). 

 FCC Telecommunications Act of 1996: A major overhaul of telecommunications law 

with the goal of allowing anyone to enter a communications business and allowing these 

businesses to compete in any market against any others. 

 Guyed Tower: A telecommunications tower that has a straight, single poled design 

supported by cables that anchor the structure to the ground. 

 Lattice (Self-supporting) Tower: A telecommunications tower made of metal braces 

which form three sides with a triangular base. 

 Monopole Tower: A telecommunications tower consisting of a single pole that is attached 

to a grounded foundation 

 Radiofrequency (RF) Emissions: Electromagnetic waves released from 

telecommunication towers.  
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 Stealth Tower: Uniquely designed antennas that are effectively camouflaged or concealed 

from plain sight. 

 Telecommunications Tower: Structure built more than twenty feet in height to support 

telecommunication antennas.  

 Telecommunications Base Facility: A structure located at the base of telecommunication 

towers to house the equipment necessary for receiving and transmitting signals from 

wireless communication devices. 

 

III. Approval Process  

 Administrative Review and Approval 

 Telecommunications facilities placed upon an existing support structure in any 

zoning district are authorized. 

 New support structures lower than 60 feet are permitted in any zoning district. 

 New support structures as tall as 199 feet are allowed in any industrial zoning 

district. 

 Monopoles or replacement poles are approved in utility easements or any right-of-

way in any zoning district. 

 Stealth towers are endorsed in any zoning district. 

 Special Use Permit 

 By obtaining a special use permit through the Zoning Board of Appeals, any 

district is available to new support structures or telecommunications facilities.  

 

 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

56

IV. Design Standards  

 Monopoles 

 Monopole towers and base structures must allow for at least 3 providers. 

 The towers’ compound areas must be large enough to accommodate at least three 

telecommunications providers’ accessory equipment.   

 The towers shall be designed with an unobtrusive silver or grey finish. 

 Lattice Towers 

 Lattice towers and base structures should accommodate at least four providers. 

 The towers’ compound areas must be large enough to accommodate at least four 

telecommunications providers’ accessory equipment.   

 The Towers shall be designed with an unobtrusive silver or grey finish. 

 Stealth Towers 

 Antennas must be enclosed, camouflaged, obscured or otherwise not readily 

visible to a casual observer. 

 The stealth designs may include, but are not limited to, flagpoles, clock towers, 

streetlights, or faux pine trees.   

 The towers should accommodate co-location if the Zoning Board deems it 

economically and technically feasible, or aesthetically appropriate.   

 

V. Setbacks 

 Residential Zoning District 

 The towers must be setback from residential dwellings at a distance equal to the 

tower’s height.   
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 The towers’ accessory equipment shall be setback from all property lines based 

upon the minimum setback requirements established for the zoning district.   

 

VI. Height 

 Non-Residential Zoning District 

 When sited in a non-residential zoning district, the support structures’ heights 

may not exceed 199 feet from its base to the highest point. 

 Residential Zoning District 

 When sited in a residential zoning district, support structures’ heights shall not 

exceed 150 feet from its base to the highest point.   

 

VII. Visual Impact Requirements  

 Towers and support structures should only have lighting and marking if these features are 

mandated by the FCC and FAA. 

 Signs posted near the towers and support structures must only include ownership and 

contact information, FCC registration numbers, and any other government required 

telecommunications information. Commercial signage is strictly prohibited. 

 Landscaping should be provided in an appropriate quantity to obscure the accessory 

equipment from view.  It must also be conducive to the type of zoning district in which 

the tower is located, and be maintained by the facility owner.  

 Supporting structures shall only be used to house tower equipment and any other supplies 

necessary for supporting the base facility’s operation. 
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 The accessory equipment facility’s appearance must be consistent with the zoning 

district in which the tower is located. 

 

VIII. Other Provisions 

 Safety 

 Prior to regular facility operation, all facility owners and operators must submit a 

certificate of compliance with all current FCC radiofrequency emission 

regulations.   

 All facility operators and owners must sign an agreement that requires their 

facilities to adapt to any new and applicable federal, state, or local laws related to 

RF emissions within 120 days of the effective regulations date.    

 Base facilities shall be surrounded and secured by a fence that is considered to be 

appropriate, and has been approved by the Zoning Board. 

 Abandonment and Removal 

 The Zoning Board may declare an existing tower structure that is not in use 

during a 120 day period to be abandoned.  Any abandoned structures are required 

to be removed within 90 days of abandonment pronouncement.  

 

IX. Waiver of Requirements 

Proposed facilities that are unable to comply with the above requirements may be eligible 

for a waiver and special use permit upon the Zoning Board’s review. 

 

(Primary Sources: PCIA, 2006, East Lansing, 2007, Scenic America, 2003, City of Davis, 2004). 
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8.  Conclusion  

By considering these recommendations, Lansing may adopt a more proactive role in the 

tower siting process while protecting the public interest and neighborhood character.  The 

Comprehensive Telecommunications Plan will enable Lansing to transition into the 21st Century 

with an efficient implementation of wireless communication facilities.  The Plan will guide the 

City in establishing a connected infrastructure that may attract talented workers and knowledge-

based industries.  This will provide the connected, high-tech quality of life that today’s cities 

demand.   
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9.  Appendix 1 

9.1 Special Land Use Permit Process 
 

(a)  An application for a special land use permit may be made by an applicant on forms 
provided by the Planning Division.  The application shall be filed with the City Clerk and 
shall be accompanied by the fees established by Council and the documents required by 
Section 1242.05. 
 
(b)  The City Clerk shall refer the application described in subsection (a) hereof to the 
Planning Board for consideration and recommendation to Council. 
 
(c) The Board, upon receipt of an application from the City Clerk, shall publish one 
notice in a newspaper of general circulation in the City that a request for a special land 
use approval has been received.  The Board shall also send a notice by first class mail to 
all persons to whom real property is assessed, according to the records maintained in the 
office of the City Assessor, within 300 feet of the boundary of the lot.  If the name of the 
occupant is not known, the term “occupant” may be used in making notification.  
 
(d)   The notice described in subsection (c) hereof shall be given not less than ten days 
and not more than 15 days before the public hearing described in subsection (f) hereof. 
 
(e)   The notice shall: 
 

(1)   Describe the nature of the special land use request; 
 

(2)   Indicate the lot which is the subject of the special land use request; 
 

(3)   State when and where the special land use request will be considered; 
 

(4)   Indicate when and where written comments concerning the request will be 
received; and 

 
(5)   Indicate that a public hearing will be held by the Board on the special land 
use request and give the date, time and location of the public hearing described in 
subsection  

 
(f)   The Board shall hold a public hearing for the purpose of considering the special land 
use request and recommend to Council whether it should approve, approve with 
conditions, or deny the special land use.  In making its recommendation, the Board shall 
consider each of the following standards: 
 

(1)   If the special land use is designed, constructed, operated and maintained in a 
manner harmonious with the character of adjacent property and the surrounding 
area; 
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(2)   If the special land use changes the essential character of the surrounding 
area; 

 
(3)   If the special land use interferes with the general enjoyment of adjacent 
property; 

  
(4)   If the special land use represents an improvement to the use or character of 
property under consideration and the surrounding area in general and also is in 
keeping with the natural environment of the lot; 

 
(5)   If the special land use is not hazardous to adjacent property, or does not 
involve uses, activities, materials, or equipment which are detrimental to the 
health, safety, or welfare of persons or property through the excessive production 
of traffic, noise, smoke, odor, fumes, or glare; 

 
(6)   If the special land use is adequately served by essential public facilities and 
services, or it is demonstrated that the person responsible for the proposed special 
land use is able to continually provide adequately for the services and facilities 
deemed essential to the special land use under consideration; 

 
(7)   If the special land use does not place demands on public services and 
facilities in excess of current capacity; 

 
(8)   If the special land use is consistent with the intent and purpose of this Zoning 
Code and the objectives of any currently adopted Comprehensive Plan; and 

 
(9)   If the special land use meets the dimensional requirements of the district in 
which the property is located. 

 
(g)   The Board shall state to Council, in writing, its recommendations as to each special 
land use request and the reasons for its recommendation. 
 
(h)   Council, upon receiving the recommendation from the Board, shall hold a public 
hearing for the purpose of a de novo review of the recommendation of the Board and 
deciding whether to concur in such recommendation. 
 
(i)   A notice that a request for special land use approval has been received by Council 
and that a public hearing will be held shall be published in a newspaper of general 
circulation in the City. Notice shall also be sent by first class mail to those persons 
described in subsection (c) hereof. 
 
(j)   The notice described in subsection (i) hereof shall meet all of the requirements 
described in subsections (d) and (e) hereof. 
 
(k)   Council may deny, approve or approve with conditions a request for special land use 
approval, based upon the standards described in subsection (f) hereof. If conditions are 
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imposed, they shall meet the requirements of Section 1282.03. The decision of Council 
shall be reduced to writing. The writing shall state Council's decision and shall specify 
the basis for the decision and conditions imposed upon the special land use, if any. 
(Ord. No. 735, 11-24-86) 
 
1282.03. Conditions of approval 

 
(a)   Council may impose conditions described in subsection (c) hereof upon its approval 
of a special land use. The conditions, if any, shall be recorded in the written decision 
described in Section 1282.02(k). 

 
(b)   The conditions described in subsection (c) hereof shall remain unchanged, except 
upon the mutual consent of the applicant and Council. If a change of conditions is agreed 
upon, Council shall maintain a record of such change. 

 
(c)   Council may impose on its approval of a special land use any conditions which, in 
the opinion of Council, ensures that public services and facilities affected by the proposed 
special land use or activity will: 

 
(1)   Be capable of accommodating increased service and facility loads caused by 
the special land use; 

 
(2)   Protect the natural environment and conserve natural resources and energy; 

 
(3)   Ensure compatibility with adjacent uses of land; and 

 
(4)   Promote the use of land in a socially and economically desirable manner. 

 
(d)   Any condition imposed under this section shall: 

 
(1)   Be designed to protect natural resources and the health, safety, and welfare, 
as well as the social and economic well being, of those who will use the special 
land use and the community as a whole; 

 
(2)   Be related to the valid exercise of police power and purposes which are 
affected by the special land use; 

 
(3)   Be necessary to meet the intent and purpose of this Zoning Code; 

 
(4)   Be related to the standards established in Section 1282.02(f); and 

 
(5)   Be necessary to ensure compliance with such standards. 
(Ord. No. 636, 3-7-83) 
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9.2 Procedures for Issuing a Variance 
 
Procedures 
 
 1. Obtain an application form in the Planning Office of the Department of Planning and  
  Neighborhood Development, 316 N. Capitol Ave., Suite D-1, Lansing, MI 48933.   
  Assistance is available when filling out the form.  A site plan drawn to scale is   
  required. 
 
 2. Completed applications are filed in the Planning Office. 
 
 3. The Planning Office staff prepares a letter or postcard that is mailed to surrounding  
  owners and occupants within 300 feet of the subject property notifying them of the place,  
  date, and time of the scheduled public hearing, as well as a description of what the  
  applicant proposes.  This letter is sent 10-15 days in advance of the public hearing. 
 
 4. Each appeal is then discussed at a staff meeting where an opinion is formulated based on  
  the criteria and standards outlined in the Code, and the reasonableness of the proposed  
  change. 
 
 5. The Planning Office staff prepares a report upon information gathered regarding the  
  subject property and the surrounding area including times such as site size, existing land  
  use, zoning, and development.  This preliminary report is sent to the Board members  
  approximately one week prior to the public hearing. 
 
 6. At the public hearing, staff will make a short presentation of the request and the staff’s  
  report.  The petitioner, or a representative, will be called to speak, then other persons  
  whether in favor of or opposed to the proposal. 
 
 7. At the close of public hearing on each case, the BZA discusses the merits of that appeal. 
 
  Following their discussion, a decision is made.  The BZA may act to approve, approve  
  with conditions, modify, or deny an appeal.  If additional information is needed, the  
  Board may act to table the appeal. 
 
 8. Once a decision has been made, a letter will be sent by the Secretary of the Board   
  informing the applicant of the decision. 
 
Decisions 
 
Decisions of the Board of Zoning appeals are final.  However, Board of Zoning Appeals 
decisions may be appealed to Circuit Court.  
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9.3 City Tower Approval Criteria 
 
 1. The tower shall be “monopole” type. 
 
 2. The proposed monopole tower shall provide for co-location of antennas. 
 
 3. The tower shall not interfere with telemetry communications of local hospitals and 

emergency services. 
 
 4. Landscaping should be added around the base of the tower to buffer the view of the base 

from surrounding properties. 
 
 5. The tower should be appropriately accessible and fenced for security. 
 
 6. The tower and any mechanical equipment shed be consolidated and placed in locations as 

far away from surrounding residential units so as to minimize the visual impact. 
 
 

9.4 FCC Environmental Agreement Checklist 
 

1) Will tower be located in an officially designated wilderness area?  
 
2) Will tower be located in an officially designated wildlife preserve?  
 
3) Will tower affect listed threatened or endangered species or designated critical habitats; 
or is likely to jeopardize the continued existence of any proposed endangered or 
threatened species or likely to result in the destruction or adverse modification of 
proposed critical habitats?  
 
4) Tower may not affect districts, sites, buildings, structures or objects significant in 
American history, architecture, archeology, engineering or culture that are listed, or are 
eligible for listing, in the National Register of Historic Places. 
 
5) Tower may not affect Indian religious sites. 
  
6) Will tower be located in a floodplain?  
 
7) Will construction involve significant change in surface features (e.g. wetland fill, 
deforestation or water diversion)?  
 
8) Tower will be equipped with high intensity white lights which are to be located in 
residential neighborhoods, as defined by the applicable zoning law. 
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10.  Appendix 2 

10.1 Scope of Services 
 

 
 

URBAN AND REGIONAL PLANNING 
MICHIGAN STATE UNIVERSITY 

Practicum Group – Spring 2008 
Telecommunication Towers 

 
 

Instructors: Zenia Kotval, Ph.D., AICP 
  kotval@msu.edu 
  517-353-9362 
 
  Jim Van Ravensway, East Lansing Planning Director 
  jvanrav@cityoflansing.com 
  517-319-6882 
 
Client:  City of Lansing 
  Bill Rieske, Interim Planning Manager 
  316 North Capital Avenue, Lansing, MI 48933 
  brieske@ci.lansing.mi.us 
  517-483-4091 
 
 

SCOPE OF SERVICES 
 

Goals 
Objectives 

Methodology 
Timeline 

Expectations 
 
 

GROUP MEMBERS 
Shatao Arya 
Jen Gamber 
Peter Klomparens 
Jacob Pettengill  
Jana Pritchard  
Kevin Schronce  



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

68

SCOPE OF SERVICES  
 
Telecommunication towers, particularly cell phone towers, are both a NIMBY for adjacent 
neighborhoods and a potential revenue generator for the City and Lansing School District.  The 
City’s initial approach was to license the placement of cell towers on City or LSD property, and 
derive the revenues accruing therefrom.  This arrangement backfired as the demand for cellular 
phone service increased, and LSD’s support for cell towers eroded.  With the passage of time, 
private developers began cashing in on the demand for new towers, resulting in sometimes 
contentious land use proposals. 
 
This project is to create a Comprehensive Telecommunications Plan for the City of Lansing that 
presents the data and history, analyses these issues, suggests alternatives, and provides a basis for 
policy decisions relative to this issue.  
  
 
 
The scope of services will describe the process by which the Practicum group at Michigan State 
University will attempt to provide alternative solutions for cellular phone tower placements and 
issues in the City of Lansing and School District area.   
 
 
Goals 
 
The goal is to address the issue of cellular phone towers being a NIMBY for adjacent 
neighborhoods, while wireless communication is an increasingly in demand service with 
skyrocketing profits for private carriers, and revenues brought into the City and Lansing School 
District. 
 
The FCC has established regulations for towers, and the regulations in the local level seek 
alternate solutions, recommendations, and possible amendments to current methods of placement 
and regulation in Lansing and the School District.   
 
Some goals of the MSU practicum group are: 
 

• To provide a Comprehensive Telecommunications Tower Plan for the City of Lansing 
• Zoning variance for cell towers 
• Provide alternate solutions 
• Full coverage for Lansing 
• Full wireless service 
• Protection of neighborhood character 
• Minimize externalities of tower placement 
• Propose new methods of tower placement 
• Identify best locations for towers 
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Objectives 
 
The City of Lansing and the School District provide public and private properties for Cell 
Towers, and the practicum group will address issues of NIMBY, aesthetics, zoning regulations, 
FCC regulations, and possible coverage expansion.   
 

• Set regulations on cell towers 
• FCC regulations 
• All towers to be licensed and registered 
• Zoning to regulate number and location of towers 
• Public relations interface with local community groups 
• Provide accurate site mapping 
• Maintain aesthetics of towers (attractive nuisance) 
• Address safety issues 
• Provide coverage data 
• Coverage necessary (demand), missing locations 
• Increase public knowledge about towers 
• Locate present and ongoing cell tower locations 
• Location and relation to other towers: TV, Radio, CATV, etc. 
• Propose alternatives and recommendations 

 
 
Methodology 
 
To achieve goals and objectives members will utilize resources from City of Lansing, Lansing 
School District, and Michigan State University.    
 
Current zoning regulations will need modification, thus regulations and issues of other cities and 
neighboring areas will be referred to. 
 
Other methods include: 
 

• Involve public participation 
• Involve stakeholders: City Council, Administration, Telecommunications Industry, plus 

the Lansing School District 
• Interview Lansing School District staff (admin) on cell towers’ locations, revenue 

thereof, and issues on the topic 
• LSD Properties: gain, objections, opportunities, and their stand 
• Revenues anticipated for the city 
• Map of current locations 
• Original tower scheme 
• FCC regulations 
• Zoning Regulations 
• Historical data (case studies for Lansing and neighboring areas) 
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Timeline 
  
 
Jan 14    Begin Socioeconomic profile 

Research and gather data on Cell Towers: 
o Locations 
o Safety 
o Technology 
o Planning issues 
o Zoning / Regulations 
o Wireless Carriers 
 
 

Jan 18   Meet with department’s staff by the end of the week (by Friday the 18th) 
 
 
Jan 25    Maps and on-site photography by the end of the week (by Friday the 25th) 

o Coverage maps 
o Cell Tower Photography 

  
  
Feb 1 Speak with zoning and siting professionals by the end of the week (by 

Friday the 1st) 
    
 
Feb 18   Present First Draft Reports (Feb 18th & 20th) 

Consolidate/ analyze gathered information 
Complete client review drafts 

 
 
March 17  Client Review Drafts Due 
   Complete Final Drafts 
 
 
April 7   Final Drafts Due 
   Presentation Rehearsal 
 
 
April 9   Presentation Rehearsal  
 
 
April 21  Final Client Presentations 
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Expectations 
 
Policy decisions relative to cellular phone towers should be able to refer to the project and 
research from the Practicum Group.     
 
Results will be utilized to propose and recommend alternatives and/or set regulations for 
placement and expansion of towers.  Residents’ questions regarding technology, safety, and 
coverage of towers shall be addressed. 
 
Other expectations of project: 
 

• Deliver results to city of Lansing 
• Make available research and facts to residents 
• Utilize and rely on sources 

o City of Lansing 
o Lansing School District 
o Michigan State University 
o FCC 
o Wireless Communication Corporations (Carriers) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

72

10.  Bibliography 

 
“A Local Government Official’s Guide to Transmitting Antenna RF Emission Safety: Rules, 
Procedures, and Practical Guidance”. Federal Communications Commission. 2000 Retrieved 
January 23, 2008 <http://wireless.fcc.gov> 
 
American Tower. 2006 American Tower Corporation <http://www.americantower.com/atcweb>  
 
Anderson, William, PhD., “Section 106 Consultation Guidelines for Cellular Communications 
Projects.” State of Michigan. Department of History, Arts, and Libraries. Michigan Department 
of Transportation. Accessed Feb 2008. 
<http://www.michigan.gov/documents/hal_mhc_shpo_Cell_Tower_Guidelines_100111_7.doc> 
 
Andrews, Clark A. and Neil J. Lehto. "Creating a Win-Win Strategy for 
Wireless Telephone Towers: A Case Study of Sterling Heights, Michigan," 
Planning & Zoning News. May 1997. 
 
“Arizona Nevada Tower Corporation. Case Studies.” WCP: Wireless Capital Partners, LLC. 
Accessed Jan 27, 2008. <http://www.wirelesscapital.com/Customers-Case-Studies_1.aspx> 
 
“Atlanta, Georgia Case Study.” NextG Networks. Accessed Jan 27, 2008 
<http://www.nextgnetworks.net/communities/atlanta.html> 
 
Beecher, Melissa. "Town might allow cell towers atop schools," The 
Boston Globe. Sept. 3, 2006. 
 
Bond, Sandy, PhD. “The Effect of Distance to Cell Phone Towers on House Prices in Florida.” 
The Appraisal Journal. Fall 2007. 
 
Bond, Sandy, PhD, and Wang, Ko-Kang. “The Impact of Cell Phone Towers on House Prices in 
Residential Neighborhoods.” The Appraisal Journal. Summer 2005. 
 
Boney, Karissa. "Appeasing the Locals," Wireless Review. Jan. 15, 
1998. 
 
“Carmel, California Case Study.” NextG Networks. Accessed Jan 27, 2008 
<http://www.nextgnetworks.net/communities/carmel.html> 
 
“Case Studies. Emergency Response.” City Watch. A Division of Avtex, Inc. Accessed Feb 
2008. <http://www.citywatch.com/case_studies/index.html> 
 
“Cell Phone Towers.” The U.S. Congress: 14th District New York, Manhattan, Queens.  
Representative Carolyn B. Maloney. Online. Accessed: Jan 11, 2008 
<http://maloney.house.gov/index.php?option=com_issues&task=view_issue_detail&issue=244&
Itemid=35> 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

73

 
“Cell Slayer. Case Studies.” Law Offices of Kirk R. Wines. Accessed Jan. 27, 2008 
<http://www.cellslayer.com/case.htm> 
 
“Cell Towers – How They Work.” Wireless Consumers Alliance. 2004. 
<http://www.wirelessconsumers.org/site/pp.asp?c=giJYJ3OOF&b=14577> 
 
“Cellular Phone Towers.” American Cancer Society 2006 Retrieved January 20, 2008 
<http://www.cancer.org/docroot/PED/content/PED_1_3X_Cellular_Phone_Towers.asp> 
 
City of Davis.  Ordinance No.2155.  2004.  Accessed March 25, 2008 
<http://www.city.davis.ca.us/story/pdfs/Telecomm-Ord2155.pdf> 
 
“Council agrees to Tower after suit is filed.” WINS Wireless Infrastructure News Service. Aug 
30, 2007. South Lyon, MI. <http://www.wins-
news.com/wins/nm_admin/winsnews/detailed.aspx?a=1217> Accessed Feb 2008. 
 
Couret, Christina. “Solving the problem of cell tower placement.” American City & County 114, 
(11) p45-6+ S. 1999. 
<http://americancityandcounty.com/mag/government_solving_problem_cell/> 
 
East Lansing.  Code of Ordinances.  2007.  Accessed March 25, 2008 
<http://www.municode.com> 
 
Federal Communications Commission. Online Universal Licensing System. 2008. 
<http://wireless.fcc.gov/> 
 
Federal Communications Commission. Public Safety and Homeland Security Bureau. 2007. 
Accessed Feb 2008 <http://www.fcc.gov/pshs/services/eas/> 
 
“Fiscal Year 2007 Safe Com Grant Guidance. Recommended Federal Grant Guidance.” U.S. 
Department of Homeland Security.  Safe Communications Program.  2007. 
<http://www.safecomprogram.gov/SAFECOM/library/grant/1294_fy2007.htm>  
 
Foster, Robert B. and Mitchell A. Carrel. "Towers of Babble: The 
Continuing Struggle over Wireless Siting Issues Under the Telecommunications 
Act of 1996." The Urban Lawyer. Vol. 31, No. 4. Fall 1999. 
 
Gohring, Nancy. “Google "Maps With My Location" Service Uses Cell Towers to Find Users.” 
CIO. 29 Nov. 2007. <http://www.cio.com/article/159852> 
 
Gohring, Nancy.  “Tower siting turnaround: Co-location and creativity spell success for tower 
siting.”  Telephony Online.  May 4, 1998.  < 
http://telephonyonline.com/mag/telecom_tower_siting_turnaround/> 
 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

74

“How Specific Cell Sites are Chosen.” Steel in the Air, Inc. 2004 Retrieved January 2008 
<http://www.celltowerinfo.com/CellTowerSiteAcquisition.htm> 
 
“How Wireless Amber Alerts Work.” The Wireless Foundation. 2006 Retrieved February 2008 
<http://wirelessamberalerts.adcouncil.org/howwirelessamberalertswork.htm> 
 
“Issues concerning the location of cell towers.” Wireless Consumer Alliance. 2004 Retrieved 
January 2008 <http://www.wirelessconsumers.org/site/pp.asp?c=giJYJ3OOF&b=14588> 
 
Kim, Seongcheol. Government Information Quarterly, 24(3). July, 2007. Available online at: 
<http://www.sciencequarterly.com> 
 
Kramer, Jonathan Cellular PCS. 2007[Photographs] Retrieved January 23, 2008 
<http://cellularpcs.com> 
 
Kramer, Jonathan. “Seeing the Forest Through the Cell Trees.” Features, 86(6) 2004 Retrieved 
January 28, 2008  <http://www.icma.org> 
 
Kreines & Kreines, Inc. “Wi-Fi? Why Not?” Plan Wireless. Tiburon, CA. Accessed Jan 31, 
2008. <http://www.planwireless.com/wi-fi_why_not.htm> 
 
Levitt, B Blake. Cell Towers. Wireless Convenience? Or Environmental Hazard? Ontario, 
Canada: New Century Publishing, 2000. 
 
MacArthur, John D. “Cell phones and the brain.” HighBeam Enyclopedia. From: Townsend 
Letter for Doctors and Patients. July 1, 2002. 
<http://www.encyclopedia.com/printable.asps?id=1G1:87720001> 
 
Memo, Re: SLU-2-2007, Special Land Use Permit- Telecommunications Tower 
3215 W. Mt. Hope Avenue.  The City of Lansing Department of Planning and 
Neighborhood Development. Aug. 17, 2007. 
 
“Michigan Emergency Telephone Service Committee (ETSC)” Michigan Department of 
Transportation. 2004 <http://www.michigan.gov/mdot/0,1607,7-151----S,00.html> Accessed Feb 
2008 
 
Mukherjee, Amitava; Bandyopadhyay, Somprakash; and Saha, Debashis. Location Management 
and Routing in Mobile Wireless Networks. Norwood, MA: Artech House Inc., 2003.  
 
Murphy, Caryle. "School's phone tower is opposed." The Washington Post. 
Feb. 23, 2006. 
 
“Nextel and Sprint’s Antennas, Concrete Pad, Equipment, Building, Wires, and fence do not 
constitute ‘minor utility installations’ in the Thurmont Zoning Ordinance.  Case Study.”  
Worsham, Michael. Law Offices. May 13, 2002. Accessed Jan 24, 2008 
<http://www.worshamlaw.com/csa_thurmont_appeal2.htm> 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

75

 
O'Neill, Kevin M. "Wireless facilities are a towering problem," William 
and Mary Law Review. 40, Rev. 975. March 1999. 
 
PCIA, The Wireless Infrastructure Association.  Model Wireless Telecommunications Ordinance.  
2006.  Accessed March 25, 2008 <http:// www.pcia.com/PCIAModelOrdinance2006.doc> 
 
“Powertell Case Study.” Distributed by: LITEE, Laboratory for Innovative Technology and 
Engineering Education. Auburn University. Accessed Jan 27, 2008. 
<http://litee.auburn.edu/casestudy_powertel.html> 
 
Prasad, Ramjee, and Ruggieri, Marina. Technology Trends in Wireless Communications. 
Boston: Artech House Inc., 2003.  
 
Reardon, Marguerite. “Turning cell phones into lifelines” CNET News.com. 2006 Retrieved 
February 11, 2008 <http://www.news.com/Turning-cell-phones-into-lifelines/2100-1039_3-
6140794.html> 
  
“Residents Clamor for Better Cell Service.” WINS Wireless Infrastructure News Service. Oct 
24, 2007. Newport News, VA. <http://www.wins-
news.com/wins/nm_admin/winsnews/detailed.aspx?a=1297> Accessed Feb 2008. 
 
“San Diego, California Case Study.” NextG Networks. Accessed Jan 27, 2008 
<http://www.nextgnetworks.net/communities/sandiego.html> 
 
Sarrel, Matthew D. “Virtual Call Centers.” PC Magazine. V26 no14 86 JI 17. 2007. 
 
SBA Communications Corp. 2007. Accessed January 2008. http://www.sbasite.com/ 
 
Scenic America. Model Wireless Telecommunications Ordinance.  2003.  Accessed March 25, 
2008 <http://www.greatvalley.org/99/pdf/model_ord.PDF> 
 
Silva, Cristina. "Residents oppose cell tower in cemetery," The Boston 
Globe. March 19, 2006. 
 
Schneider, Daved. "Cellular Tower Basics," Planning & Zoning News. May 1997. 
 
“St. Mathews Methodist Church. Case Studies.” WCP: Wireless Capital Partners, LLC. 
Accessed Jan 27, 2008. <http://www.wirelesscapital.com/Customers-Case-Studies_2.aspx> 
 
Steel in the air.  Cell Tower Consultants. Feb 2008. <http://www.steelintheair.com/> 
 
Sunderland, Trey. “A Case Study in Building Mobile Applications.” Louis Consulting. 2002. 
Accessed Jan. 27, 2008. <http://www.louiconsulting.com/executrack.htm> 
 



City of Lansing Comprehensive Telecommunications Plan  2008 

 
 

76

Swartz, Nikki. “Top 25 Wireless Carriers.” Telephony Online. Wireless Review.  Dec 1, 1998. < 
http://telephonyonline.com/wireless/mag/wireless_top_wireless_carriers/> 
 
Swider, Paul. "Phone towers follow supply, demand laws," St. Petersburg 
Times. May 31, 2006 
 
Tabin, Barrie. “Act creates cell tower location challenges.” American City & County. V112 p10. 
August 1997. 
 
"Tallahassee Cell Tower Ordinance. Citizens for a Scenic Florida." Online. Accessed: Jan. 12, 
2008. <www.scenicflorida.org/celordtallahassee.html> 
 
Telecommunications Act of 1996, Pub. LA. No. 104-104, 110 Stat. 56 (1996).  Accessed Feb 
2008 <http://www.fcc.gov/telecom.html> 
 
“Telecommunications Plan.” Stafford County Planning Commission. Comprehensive Plan 
Committee. June 4, 2002.  
 
“Tower Info Website.” Information on Cell Tower leasing and development from industry 
experts.  2004. <http://www.celltowerinfo.com/index.html> 
 
“Town of Fairfield, Connecticut. Case Studies.” WCP: Wireless Capital Partners, LLC. Accessed 
Jan 27, 2008. <http://www.wirelesscapital.com/Customers-Case-Studies_3.aspx> 
 
Webb, William. The Future of Wireless Communications. Norwood, MA: Artech House Inc., 
2001. 
 
Wiggins, Ovetta. "Residents Fight Cellphone Tower Plan," The Washington 
Post. Aug. 8, 2007. 
 
Wikle, Thomas A. "Cellular Tower Proliferation in the United 
States." Geographical Review. Vol. 92, No. 1. Jan. 2002. pp. 45-62. 
 
“Wireless Mesh Networks for Public Safety and Disaster Recovery Applications.” NICTA. 14 
Jan 2008. Accessed Feb 2008. 
<http://nicta.com.au/research/projects/smart_applications_for_emergencies/networks/mesh> 
 
“Wireless Technology, Lansing, Michigan.” Directory M Articles. 
<http://articles.directorym.com/Wireless_Technology_Lansing_MI-r90-Lansing_MI.html> 
 
Wyckoff, Mark A. "The Cellular Tower Boom: Problems & Opportunities," 
Planning & Zoning News. May 1997. 
 
Yacoub, Michel Daoud. Wireless Technology. Protocols, Standards, and Techniques. Boca 
Raton, Florida: CRC Press LLC, 2002. 
 


	Cover
	Title Page Section
	The Lansing Telecommunications Practicum Team would like to thank the following people for contributing to this study:  
	 Dr. Zenia Kotval, Urban Planning Practicum Instructor
	 Mr. Jim Van Ravensway, Urban Planning Practicum Instructor
	 Mr. Bill Rieske, Interim Planning Manager, City of Lansing
	 Ms. Susan Stachowiak, Zoning Administrator, City of Lansing
	 Mr. John Hodges, Senior Planner, City of Lansing
	 Ms. TJ Garrett, Site Acquisition/Paralegal, Haley Law Firm, PLC

	Final Report

