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Fig. 4.4: A contour map of the predicted average Day-night noise 
levels (DNL) for neighboring areas around CLE. The eleven 
monitoring stations deployed around the airport are also shown. 
Station 3 is replaced by Station 12. (Source: Aircraft Noise Report 
for 2007 prepared by the airport administration) 

2007. It is a web-based software product for airport noise and flight operations monitoring which 
provides real-time flight tracking data and analytical tools for flight and noise analysis. 
 During a visit to the airport and the City of Cleveland, we had the impression that the 
level of communication between CLE with its neighborhood communities, planners of other 
cities and Cuyahoga County was somewhat inadequate. For instance, the Cleveland City 
Planning Commission (CCPC) has expressed concerns for their lack of information about 
proposed expansion plans of the airport and the plans of other communities surrounding the 
airport. CCPC also noted that a top-down approach was used for the zoning changes of the land 
around the airport. Many of these zoning decisions were taken without the involvement of 
CCPC. (Private communication, Spring 2007). 
 
4.6 Noise and its Effects 
4.6.1 Noise Complaint Collection 
 The airport noise compatibility officers in CLE handle all noise complaints. A dedicated 
hotline is set up to record complaints of aviation noise. Information about the date and time of 
the unusual aircraft occurrences and the contact information of complainants are collected. The 
noise compatibility officers normally register the complaint, obtain information in greater details 
about the ‘offending’ flight, evaluate the situations, and contact the complainant within the next 
business day. However, some community members expressed reservations over the usefulness of 
such information provided by the Noise Compatibility Officers (Private communication, Spring, 
2007). 

In addition to the Airport Noise Hotline, CLE has installed a total of 11 noise monitoring 
stations in areas around the airport to collect data on noise events. These noise monitoring 
stations are mainly 
positioned off the 
approach and departure 
ends of the two parallel 
runways: Four of these 
stations are located in 
Cleveland (Stations 1, 
2, 11 and 12), three in 
Brook Park, (Stations 4, 
5, 6) two in Olmsted 
Township (Stations 7 
and 10), and one each 
in Olmsted Falls 
(Station 8), and Berea 
(Station 9). Figure 4.4 
shows the geographical 
locations of these noise 
monitoring stations. 
The measured annual 
DNL from 2002 to 
2006 at these noise 
monitoring stations are 
shown in Fig. 4.5. 
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Figure 4.5:  The measured DNL levels at 11 stations for the period between 2002 and 2006. The 
figure is taken from the Aircraft Noise Report for 2006 prepared by the airport administration. 

(The caption ‘2006 NCP’ in the above figure represents the predicted DNL at 2006.) 
 

4.6.2 Patterns in Noise Complaints 
 From 2002 to 2005, data collected by the 11 noise monitoring stations showed that the 
average daily noise levels have decreased steadily in most of the 11 monitoring stations 
discussed in Sec. 4.6.3, see Fig. 4.3. Noise complaints for CLE are most common between 11 pm 
and 6 am, 7 days a week. There were roughly 250 complaints from neighbor residents related to 
aircraft noise annually before 2005. In 2005, there were a total of 131 complainants lodging 201 
complaints to the Airport Noise Hotline. Of these 201 complaints, approximately 50 percent 
came from chronic complainants who made repeated complaints (Private communications, 
Spring 2007). One chronic complainant is a resident who was at one time, according to the 
airport, eligible for sound insulation in his home and now is no longer eligible. He is a 
knowledgeable and well organized critic of the airport, and has been responsible for mobilizing 
neighbors against the airport. The most notable instance of his mobilization efforts was his 
authorship of the “Terror in the Skies” pamphlet that he and his activist group distributed 
throughout the community. 
 The current political climate in the surrounding communities greatly affects the amount 
and type of noise complaints received by the airport as the community leaders are very active 
concerning the airport. Noise complaints, however, are not always directly related to noise 
events. For example, Brook Park has seen an increase in complaints recently. According to the 
airport, this is due to the recent determination by the airport and FAA that the community is no 
longer eligible for noise insulation (Private communication, Spring 2007). 

A change in the noise complaint trends took place after the closure of runway 18/36 in 
2000. Previously, many complaints came from the Fairview Park/Cleveland area and the Berea 
area. When the runway was closed, complaints of the aircraft noise due to residents from these 
areas had dropped.  
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There has been a steady downward trend of noise complaints between 2000 and the 
second quarter of 2006. However, the number of neighborhood residents that have negative 
views on the airport activities has increased significantly since June 2006 when the Federal 
Aviation Administration (FAA) implemented an airspace redesign known as the Midwest 
AirSpace Enhancement (MASE). MASE was a large-scale integrated airspace redesign, spanning 
airspace monitored and controlled by multiple FAA Air Route Traffic Control Centers 
(ARTCCs). It involved significant changes in route design that balance air traffic flows and 
reduce congestion and complexity. 

Changes in air traffic routes in Cleveland and Detroit were one of the results of MASE. 
The southern and western departure routes from CLE were changed to optimize access to the 
overhead jet streams. Two additional departure routes were added, which headed north, then 
turned west and finally southwest over West Park, Fairview Park and Rocky River. Eliminated 
was a route that headed north, and then east before turning southwest over Brook Park. Due to 
the change of flight routes, there is significant increase in the number of annual noise complaints 
in the areas north of CLE at West Park, Fairview Park and Rocky River. On the other hand, there 
is a modest reduction in noise complaints from the areas south of the airport at North Olmsted 
and Olmsted Falls. 
 With the increased level of noise complaints, the FAA recently awarded CLE a grant of 
$880,000 in June 2008 for the study of noise impact in the affected areas. The study will provide 
important information for the region’s response to the MASE program. 
 
4.6.3 Noise Complaint Statistics 
  As discussed in the last section, the number of noise complaints received in 2005 was 
201. In these incidents, 81 complaints were received in the 1st quarter (Q1), 48 in the 2nd quarter 
(Q2), 61 in the 3rd quarter (Q3) and 11 in the 4th quarter (Q4). Table 4.2 shows the annual noise 
complaints received by the airport administration and the number of complainants during the 
period from 2005 to 2007. 
 
 2005 2006 2007 
No. of complaints 201 311 651 
No. of complainants 94 131 118 
 

Table 4.2:  The number of noise complaints and complainants from 2005 to 2007.  
(Source: the quarterly Aircraft Noise Report published by the CLE administration, 2005 - 2007) 

 
According the record, the number of complaints was around the level 250 between 2002 

and 2005 (Private communication, Spring, 2007). Table 4.2 shows a marked increase in the 
number for 2006 with 311 noise complaints and it soared to 651 for 2007. The table also shows 
that the number of complainants increased by 39.4 percent from 2005 to 2006 but was reduced 
by 11.0 percent from 2006 to 2007. This statistic represents a significant increase in the number 
of chronic complainants who submit repeated complaints for noise events in the areas around the 
airport within this period. To understand the transition of the pattern, it is useful to show the 
quarterly noise complaint data for the period from the 1st quarter (Q1) to the 4th Quarter (Q4) of 
2006 and 2007 as well as the data for Q1, 2008 in Table 4.3. In addition, Table 4.3 shows 
statistics for the areas where residents submitted their noise complains. 
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 Q1, 
2006

Q2, 
2006

Q3, 
2006

Q4, 
2006

Q1, 
2007

Q2, 
2007

Q3, 
2007 

Q4, 
2007

Q1, 
2008

(I) Areas north of CLE 
(1) West Park 
      No. of complaints 
      No. of complainants 

 
   6 
   4 

 
   10 
     6 

 
 116 
   35 

 
  21 
 **  

 
   26 
    4 

 
  59 
  16 

 
 131 
   29 

 
 143 
 *** 

 
  79 
  15 

(2) Fairview Park 
      No. of complaints 
      No. of complainants 

 
   3 
   3 

 
   16 
     9 

 
  20 
  12 

 
  20 
  **   

 
    5 
    3 

 
  12 
    4 

 
  20 
  11 

 
   2 
   * 

 
   0 
   0 

(3) Rocky River 
      No. of complaints 
      No. of complainants 

 
   1 
   1 

 
    4 
    4 

 
  14 
    9 

 
  10 
  ** 

 
  11 
   4 

 
  36 
   7 

 
 109 
  14 

 
  41 
  ** 

 
   8 
   2 

(II) Areas south of CLE 
 (1) North Olmsted 
      No. of complaints 
      No. of complainants 

 
   0 
   0 

 
   12 
     2 

 
   4 
   2 

 
   0 
   0 

 
   0 
   0 

 
   6 
   2 

 
   0 
   0 

 
  0 
  0 

 
  0 
  0 

(2) Olmsted Falls 
      No. of complaints 
      No. of complainants 

    
   4 
   3 

 
    2  
    1 

 
   8 
   3 

 
   3 
   * 

 
   1 
   1 

 
   4 
   2 

 
   2 
   2 

 
  0 
  0 

 
  1 
  1 

(3) Olmsted Township 
      No. of complaints 
      No. of complainants 

 
   3 
   3 

 
    3 
    3 

 
   8 
   6 

 
   1 
   * 

 
   0 
   0 

 
   5 
   4 

 
  10 
    8 

 
  5 
  * 

 
  0 
  0 

(III) All other areas          
      No. of complaints 
      No. of complainants     

   8 
   6 

   4 
   4 

   6 
   5 

   4 
   * 

   0 
   0 

   8 
   4 

  12 
  10 

   1 
   * 

 12 
   6   

   Total (Inclusive of I, II and III) 
      No. of complaints 
     No. of complainants 

  25 
  51 

  51 
  30 

 176 
   72 

  59 
  **   

  44 
  13 

 130 
   39 

 284 
   74 

 192 
 *** 

 100 
   24 

• Data extracted from the quarterly Aircraft Noise Reports between 2006 and 2008  
published by the CLE administration. 

• Data for the number of complainants for the 4th quarters of 2006 and 2007 were not given 
in the Aircraft Noise Reports. 

 
Table 4.3:  Quarterly data for the number of noise complaints and complainants from 2005 to 
the 1st quarter of 2008. The symbols Q1, Q2, Q3 and Q4 denote 1st, 2nd 3rd and 4th quarter of a 

calendar year. 
 
 A close examination of the map shown in Fig. 4.1 reveals that West Park, Fairview Park 
and Rocky River are within three miles radius north of the main runways, 6R/24L and 6L/24R. 
The areas for Olmsted Township including Olmsted Falls and North Olmsted, lay on the south 
end of the main runway. These cities represent the most affected areas by the operations of the 
airport. Residents in these two areas contribute over 80 percent of the noise complaints lodged to 
the Airport Hotline. A significant change in the pattern of noise complaints occurs between Q2 
and Q3 of 2006, especially for the West Park, Cleveland where the number of complaints 
increased tenfold. This was largely due to the implementation of MASE in June 2006. The 
number of complaints eased for Q2 and Q3 of 2006 but the number rose steadily in the next three 
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quarters and dropped back slightly in Q1 of 2008. In 2007, the annual measured DNL showed 
reductions in all noise monitoring stations except Station 6 located at Brook Park, Stations 11 
and 12 both located at Cleveland. There was an increase of 1 dBA compared with the 2006 level 
in Station 11 but less than 1 dBA in Stations 6 and 12. The bar chart of the measured DNL 
between 2003 and 2006 is shown in Fig. 4.6. 
 

 
Figure 4.6:  The measured DNL levels at 11 stations for the period between 2003 and 2007. The 
figure is taken from the Aircraft Noise Report for 2076 prepared by the airport administration. 

(The caption ‘2006 NCP’ in the above figure represents the predicted DNL at 2006.) 
 

Most of the facility’s landing and take-off use is on the two main runways that align from 
southwest to northeast (6L/24R and (6R/24L). This usage accounts for over 97 percent of aircraft 
operations in CLE. Due to the prevailing weather conditions in Cleveland, aircraft fly in and out 
of the airport in the southwest direction about 61 percent and in the northeast direction about 36 
percent. The number of noise complaints rise with the increase in the number of departure flights 
taking the northeast route. In addition, the number of chronic complainants has increased even 
more in recent months. There were a total of 24 complainants making 100 noise complaints in 
the Q1 of 2008. 
 
4.6.4 Community Program for Addressing Issues Relating to CLE 
 For two decades, CLE has established a noise compatibility program to relieve the impact 
of aviation noise on its local communities. The airport administration has incorporated a 
Residential Sound Insulation Program (RSIP) to install acoustical windows and doors in 
neighboring properties since 1996. The program was freely available to homeowners of the area 
residents for reducing their indoor noise levels. The City also implemented two large acquisition 
projects since the 1980’s: the Airport Acquisition Program (North) and the Brook Home 
Acquisition Program. 
 The airport administration has enforced a policy for restricting the testing of aircraft 
engines within a designated time period in the airport. The airport administration has also 
provided operational guidelines to all aircraft owners and operators to maintain compliance with 
the aircraft run-up policy.  
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4.7 Discussions 
Issues pertaining to CLE which can be controlled directly by the airport administration 

include: 
• The airport administration appears to communicate well with those who are involved in the 

land acquisition program and those who participate in the sound insulation program. There is 
no evidence to show that there are effective communications between the airport 
administration and other civic and private authorities of the neighborhood communities. 

• The airport administration lacks a consistent communication process with the various 
planning divisions of surrounding cities and counties.  

• The airport administration does not appear to publicize its land use plans and policies to 
neighboring city councils.  

• There was a lack of direct communication with its neighboring communities for the potential 
noise impact due to the Midwest AirSpace Enhancement (MASE) program before its 
implementation in June 2006. The unexpected increase in noise levels in some neighborhood 
areas (especially at the north end of the main runways) led to a significant increase in the 
number of noise complaints by lodged by the residents. 

• The airport administration appears to lack direct engagement with local community members 
regarding the potential impact of airport activities. Community activist groups tend to view 
their liaison with the airport and city authorities as futile on these issues. 

 
The main issue pertaining to the various municipalities is as follows. The various 

planning offices of cities bordering the airport do not communicate with airport administration 
on procedures for land rezoning and land swaps especially for areas in the airport’s vicinity. For 
instance, the airport administration objected to the construction of Stone Ridge Apartments but 
the City Councils of Brook Park and Berea granted the developer a building permit to construct 
the complex for single-family apartments. The site of Stone Ridge Apartment, which is in a close 
proximity to the south end of the runways of the airport, can lead to a major issue of 
incompatible land use around CLE.  
 
5. Conclusions and Suggestions of Future Work 
 The following section summarizes the outcomes of this one-year project and offers 
concluding remarks, recommendations and suggestions of further work. 
 
5.1 Concluding Remarks 
 In the Phase I study, SFB, FLL, and DEN were chosen to represent three main categories 
of airports in the United States. SFB is a reliever hub airport that was used for general aviation 
operations in the past, but it is now faced with increased commercial operations and growing 
noise complaints. FLL is an established airfield located in a densely populated area facing issues 
related to airport expansion and changes in airport operations. DEN is a large hub, primary 
airport which was built as a long-term solution for airport land use issues. The three additional 
airports chosen for this follow-on study, HEF, SJC and CLE, present different perspectives to the 
problems faced by airport administrations. HEF is a general aviation airport which has a plan of 
upgrading its service as a possible reliever hub airport for the areas near Washington D.C. SJC is 
an airport located very close to the downtowns of two adjacent cities. It plans to re-vitalize its 
services for international flights connecting to Asia and Europe. SJC is faced with continuous 
scrutiny from local communities on its operations and its expansion plan. CLE is another 



 37 
 

medium hub airport chosen for this study. It represents an airport facing the challenge of 
rerouting air traffic where the airport administration has met with increased noise complaints in 
the recent year. CLE has also been dealing with the same near-airport residential development 
concerns faced by many airports around the world. 

Although all airports share the same basic purpose and infrastructure, their size, history, 
and environment make each one distinct. These characteristics are very important to understand 
when making land use development decisions. HEF, SJC and CLE all have certain similarities 
observed and conclusions can be drawn in an attempt to generalize these facilities to other 
airports in the United States. Lack of effective communication between airports, counties, city 
planners, developers, and the communities is the key issue in all three cases.  

In the case of CLE, the airport is surrounded by four cities. Interviews with key personnel 
revealed that inter-city coordination occurs only at the mayoral level, and the airport is not 
involved in any zoning change decisions. Residential housing is being constructed directly 
adjacent to airport-acquired land as seen in the case of Stoneridge Apartments. At HEF, even 
though the City tries to identify the challenges as they review building plans, there are no formal 
means of notifying the airport of height hazards. In the case of SJC, interviews with City 
planners demonstrate inconsistencies in the usage of airport opinion with respect to residential 
zoning of the FMC property, which is a mere one mile away from the airfield. At all of the 
airports in these cities, market demand supersedes the fact that the resulting land use will most 
likely be incompatible with the airport activities. 

Although each airport is unique, a lack of communication between all stakeholders 
involved was found to be the root of almost every issue the airports faced. These gaps in 
communication led to noise annoyance experienced by the residents of surrounding 
communities. Because of these complex situations, the airports studied had no real plans to solve 
either noise complaints or incompatible land use in the long term. Each airport found it difficult 
to enact noise mitigation strategies which would alleviate community concerns as a whole 
without creating other issues of similar magnitude. In addition, local airports do not have the 
authority to control near-airport land use or development. This lack of involvement allows local 
municipalities to zone the land surrounding airports for incompatible purposes. Airports often 
make attempts to work with municipalities and real estate developers to prevent incompatible 
land developments; however, these are not always successful. The need for greater cooperation 
and coordination between airports, local governments, and real estate developers is essential if 
any positive changes are to occur. 

Negative outcomes of near-airport residential development include noise complaints and 
decreased community support for the airport. It is important to understand that annoyance with 
aviation noise and noise complaints are two separate issues. The subjective nature of complaints 
makes it extremely hard to understand and mitigate the surrounding issues. It is difficult to 
mitigate every type of noise complaint with one or even several mitigation techniques. In many 
instances, solving one complainant’s problem will create problems for other residents who were 
previously not affected. 
 
5.2 Recommendations and Suggestions of Future Work 

Findings of the Phase I study and research done over the past year confirmed many 
previously held ideas regarding airport land use development, stakeholder communication, and 
their effects on surrounding communities. It also shed light on airport noise and its relationship 
to incompatible land use development. At times, the findings of our studies created more 
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questions than answers indicating that there is a great deal of research to be continued.  
Certain recommendations are suggested in order to prevent incompatible airport land use 

and to minimize impact on citizens’ lives. First and foremost, a proactive and effective 
communication link should be established and maintained between city, county, airport, 
neighborhood communities, and real estate developers. Airport administrations should be able to 
voice their concerns about near-airport incompatible land use and have a substantial influence in 
the decisions on the use of lands in the vicinities of airports. They should also make efforts to 
educate surrounding communities and provide forums where aviation education can take place 
and questions and concerns can be addressed. A nationally-standardized method of complaint 
collection and reporting should be designed and implemented in order to increase the value of 
noise complaint data and the ability to draw conclusions from its comparison and analysis. 
Community members should be informed of future projects and how they may impact their lives. 
Due to the importance of local airports, a cooperative and successful relationship between these 
parties will serve to benefit everyone involved. 

It is suggested that an ordinance be put into place making it mandatory for any individual, 
city, county or real estate developers to obtain approval from the Airport Director for any 
substantial structure or zoning change occurring within the immediate vicinity of an airport and 
under flight paths. In addition, noise abatement procedures are currently voluntary at each of 
these airports. Making these procedures mandatory will certainly help in alleviating the issues 
between airports and the communities. 

One limiting factor of the Phase 1 study and the current studies was the small number of 
airports that were investigated. An even larger sample of airports will give a broader spectrum of 
demographics and enable one to generalize common land use trends, local and state laws, and 
overall land use development history.  

In addition, a supplemental study at emerging secondary airports similar in size to HEF 
would be helpful to compare how they are handling their prominent land use and noise issues, 
especially with the expected high volume of very light jet aircraft within the next ten years. 

Airport land use, planning and noise management are formidable challenges faced by 
airports around the world. If local airports and surrounding municipalities are to coexist 
effectively, greater emphasis must be placed on these issues and continued study must be done to 
understand such dynamic and complex issues. 
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Appendix A: Glossary of Terms 
 

ACT  Acoustical Treatment Program 
ALP  Airport Layout Plan 

ALUC  Airport Land Use Commission 
ANAC  Airport Noise Abatement Committee 

ARTCC  Air Route Traffic Control Center 
CAAP  Citizen Against Airport Pollution 

CAS  Cleveland Airport System 
CCPC  Cleveland City Planning Commission 

CDL  Commercial Driver’s License 
CLE  Hopkins Cleveland International Airport 

CLUP  Comprehensive Land Use Plan 
CNEL  Community Noise Equivalent Level 

COE  Center of Excellence 
dB  Decibel 

DEN  Denver International Airport 
DNL  Day-Night Average Sound Level 
DOT  Department of Transportation 
EPA  Environmental Protection Agency 

eTAMIS  electronic Total Airport Management Information System 
FAA  Federal Aviation Administration 

FAAP  Federal Aid to Airports Program 
FAR  Federal Aviation Regulation 
FBO  Fixed Base Operator 
FLL  Fort Lauderdale-Hollywood International Airport 
HEF  Manassas Regional Airport 
ILS  Instrument Landing System 
Ldn  Also referred to as DNL: 24-hour Average Day-Night Sound Level 
Leq  Equivalent Conditions Sound Level 

MASE  Midwest AirSpace Enhancement 
MP  Master Plan 

NSG  Neighborhood Services Group 
NEM  Noise Exposure Map 
NMC  Noise Monitoring Center 

Q1  First Quarter 
Q2  Second Quarter 
Q3  Third Quarter 
Q4  Fourth Quarter 

RPIS  Residential Sound Insulation Program 
TRACON  Terminal Radar Approach Control 
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Explanation of Terminology Used 
 

The Federal Aviation Regulation (FAR) Part 150 Noise Compatibility Program is the 
primary Federal regulation guiding and controlling planning for aviation noise compatibility on 
and around airports.  It is a voluntary program for airport operators aimed at balancing an 
airport's operational needs and its impact on the surrounding community. The purpose of the 
program is to identify what measures the airport operator has taken or proposes to take to reduce 
incompatible land uses and to prevent the introduction of additional incompatible uses within the 
area covered by the airport’s noise exposure map.  An approved NCP enables airport operators to 
apply for Federal grants for noise abatement projects.   

 
 
The Day-Night Average Sound Level (Ldn or DNL) is the average noise level over a 24 hour 
period. DNL logarithmically averages aircraft sound levels at a location over a complete 24-hour 
period, with a 10-decibel adjustment added to those noise events occurring between 10:00 pm 
and 7:00 am (local time) the following morning.  Because of the increased sensitivity to noise 
during normal sleeping hours and because ambient (without aircraft) sound levels during 
nighttime are typically about 10 dB lower than during daytime hours, the 10-decibel adjustment, 
or “penalty,” represents the added intrusiveness of sounds occurring during nighttime hours. 
 




