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SECTION ONE 

 INTRODUCTION 
 
1.1  GENERAL 
 
One of the goals of the Department of the Army (DA) is to plan, initiate, and carry out actions and 
programs designed to minimize adverse impacts upon the quality of the human environment without 
impairing the Army's mission.  In keeping with this goal, the Army established an Environmental 
Noise Management Program as the framework for the control of noise produced by Army activities 
since noise has been determined by the United States Congress, as recorded in the Noise Control Act 
of 1972, to "present danger to the health and welfare of this Nation's population" (PL 92-574 1972).  
The primary strategy for noise management is the Operational Noise Management Plan (ONMP). 
 
The intent in developing an ONMP is to have a document that can serve as a primer on operational 
noise for installation personnel and the community.  The document will start with a general overview 
of operational noise and a description of various noise sources and methods for evaluating noise 
impacts.  After the general overview, the specific noise environment for PAARNG facilities and 
impacts of the noise environment will be addressed.   
 
  1.1.1  HISTORY OF THE NOISE CONTROVERSY 
 

The advent of jet aircraft in the 1950's resulted in significantly greater noise levels around 
commercial airports that led to an intense outcry from the public.  This public outcry caused 
Congress to revise the Federal Aid to Airports Act to make Federal aid contingent upon 
implementation of programs to resolve noise problems with surrounding neighborhoods.  
Subsequently, Congress passed the Noise Control Act of 1972 and the Quiet Communities 
Act of 1978.  Under these laws, airports carried out noise control measures such as:  outright 
purchase of adjoining land; work with local communities to ensure zoning which would 
permit only compatible uses; development of procedures for including noise information in 
the consumer disclosure documents provided when real estate is sold; altering run-up 
procedures and locations; and changing approach and takeoff patterns.  At the present time, 
the Federal Aviation Administration (FAA) has specific requirements for community 
involvement in all airport planning. 

 
The Federal Aid to Airports Act exempted military aircraft, as did portions of the Noise 
Control Act of 1972.  However, the Noise Control Act and the Quiet Communities Act did 
contain language outlining the responsibilities of Federal agencies in protecting the public 
from unreasonable noise impacts.  Specifically, these laws state that: 
 

"Federal agencies shall, to the fullest extent consistent with their authority 
under federal laws administered by them, carry out the programs within their 
control in such a manner as to .... promote an environment for all Americans 
free from noise that jeopardizes their health and welfare." 
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To comply with the intent of Congress, the Department of Defense (DoD) provided guidance 
to the military departments regarding the compatible use of public and private lands in the 
vicinity of military airfields.  The DoD guidance (DODI 1977): 

 
 Defined restrictions on the uses and heights of natural and man made objects in the 

vicinity of air installations. 
 

 Defined restrictions on land use in the vicinity of air installations to assure compatibility 
with the characteristics, including noise of military operations. 

 
 Provided policy as to the extent of the U.S. Government's interest in retaining or 

acquiring real property to protect the operational capability of active military airfields. 
 

As a matter of general policy, the military departments were instructed to work toward 
achieving compatibility between air installations and the neighboring civilian communities 
through a compatible land use planning and control process conducted by the local civilian 
community. 
 
Based upon the DoD guidance, DA developed its Environmental Noise Management 
Program that considers noise from all sources of military activities, not just military airfields. 
The Army's program is designed to (U.S. Army 1997): 

 
 Control environmental noise to protect the health and welfare of military personnel and 

their dependents, Army civilian employees, and members of the public on lands adjacent 
to Army, Army Reserve, and Army National Guard installations. 

 
 Reduce community annoyance from environmental noise, to the extent feasible, 

consistent with Army, Army Reserve, and Army National Guard training and materiel 
testing activities. 

 
  1.1.2  THE RISK TO MILITARY INSTALLATIONS 
 

It is an established fact that military installations tend to attract activity from the civilian 
sector.  For example, sizeable new communities may grow up near an installation or existing 
communities may expand toward or around an installation's boundaries.  This growth process 
can place severe limitations upon the ability of a military installation to support training and 
for assigned units to maintain an adequate level of readiness.  As noise impacts from military 
activities increase upon the civilian communities, both litigation and/or political pressures 
that could result in degradation of the installation’s mission also increase. Not only does the 
number of complaints to installation commanders increase dramatically, but also the number 
of complaints to members of Congress. 
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As a consequence of adverse public reaction to military operations, some military 
installations have closed and others have had limitations placed upon the conduct of 
operations.  One of the best examples of the degradation of mission performance due to 
encroachment occurred at the Naval Air Station (NAS), Los Alamitos, CA.  When originally 
established during World War II, this NAS was in a rural area.  With the postwar expansion 
of southern California, Los Alamitos NAS was eventually surrounded with homes and the 
Navy could no longer routinely fly jet aircraft into this property.  Today, the airfield serves 
the needs of the California Army National Guard (ARNG) and the U.S. Army Reserve, 
which compared to the Navy, operates relatively few noisy flights. 
 
In the Army's case, the size of the explosives which were used in Combat Engineer field 
training at Fort Belvoir, VA, was severely restricted, making it necessary to move a portion 
of the training to a less urbanized area at Fort A.P. Hill, VA and Fort Leonard Wood, MO.  
In another case, limitations were placed upon the types of weapons which could be fired at 
Fort Dix, NJ, as well as the times the weapons could be fired (U.S. Army undated).  In both 
of these cases, the limitations upon operational activities degraded the installations' 
capability to support essential training, resulting in the migration of the training missions to 
other installations. 
 
In March 2001, the Senior Readiness Oversight Council, chaired by the Under Secretary of 
Defense concluded that: 

 
“Encroachment on Department of Defense (DoD) ranges and training areas is a 
serious and growing challenge to the readiness of U.S. Armed Forces.” 
 
“Encroachment issues are many, are complex, and involve multiple federal, state and 
local agencies, as well as Congress and the public.”   
 
“Further, the impact of encroachment is broad -- affecting our ability to execute 
realistic air, ground, and naval training across the nation, as well as beyond its 
borders.” 

 
“The DoD needs a comprehensive and coordinated approach to addressing 
encroachment issues. The approach should include an outreach strategy to increase 
public awareness of how essential, realistic and effective training is to the readiness 
of U.S. Armed Forces.” 

  
  1.1.3 CONTENDING WITH THE RISK 
 

The consequences of ignoring the conflicts between noise generated on military installations 
and the desires of the civilian community regarding use of the land surrounding these 
installations can be grave.  If the military fails to respond to the concerns of the civilian 
community, the ill will produced by such an approach is quite likely to result in 
unwillingness within the civilian community to work with the military to regulate land use.  
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The community ill will can also result in political pressure or lawsuits that force unilateral 
concessions on the part of the military without any reciprocal concessions from the 
community. 
 
In order to prevent the conflicts between military operations and civilian land use from 
reaching significant proportions, it is necessary for the Army to work with the local 
communities to prevent incompatible land use from occurring and to take reasonable steps 
on the installation to protect the community from noise.  Since the regulation of land use on 
adjoining land is the authority of local communities, the military cannot solve these problems 
unilaterally.  Rather, the military must work with local communities to establish the controls 
that will prevent noise problems. 

 
  1.1.4  THE ARMY'S OPERATIONAL NOISE MANAGEMENT PLAN 

 
Army Regulation 200-1 describes the facets of an “Environmental Noise Program”.  Though 
there are some aspects of noise management that are environmental in nature, military noise 
is very much an operational issue.  Military operations produce noise and it is the operations 
that can be jeopardized if noise becomes an issue at an installation.  Therefore, in this 
document, the noise generated by military activities is referred to as “Operational Noise”.  
The name change will be reflected in the next revision of AR 200-1.   
 
The primary strategies for protecting the mission of military installations from the problems 
of noise incompatibility are long-range land use planning and being a responsible neighbor 
to its surrounding communities.  The Operational Noise Management Plan (ONMP) 
addresses these issues in a proactive manner. Elements of the ONMP include noise levels 
assessment, education of the military and civilian community, management of noise 
complaints, mitigation of the noise and vibration, the “Fly Neighborly” program, and noise 
abatement procedures, are aimed at being a responsible neighbor to the communities 
surrounding PAARNG sites. 
  

1.2  PURPOSE 
 
The ONMP will document the noise environment at PAARNG training sites and facilities.  It will 
also provide a plan to manage this environment through land use planning and being a responsible 
neighbor. 

 
1.3  OBJECTIVES 
 
The objectives of the ONMP are: 
 

 Provide a document which can educate both the military and the public about the noise 
generated from PAARNG operations.  

 
 Management of noise complaints to reduce the potential for conflict between the 
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PAARNG and the surrounding communities. 
 

 Assessment of the compatibility of the noise environment with the existing and proposed 
land uses. 

 
 Mitigation of the noise and vibration environments, where feasible, to increase land use 

compatibility. 
 
 Use of noise abatement procedures. 

 
1.4  CONTENT 
 
This report— 
 Consists of a discussion and analysis of the PAARNG noise producing activities and the 

surrounding communities and their relationships. 
 Presents the ONMP concept, policies and methodologies. 
 Analyzes the effect of the PAARNG’s noise. 
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SECTION TWO 

 
 OPERATIONAL NOISE MANAGEMENT 
 
2.1  INTRODUCTION 
 
At many installations, the land use around the facility is not compatible with the noise environment. 
At others there is the potential for future incompatible development.  To reduce the potential for 
conflict between the installation and surrounding communities, the Army developed the Operational 
Noise Management Plan (ONMP).  In addition to a noise assessment, the plan includes education of 
both installation personnel and surrounding residents, management of noise complaints, mitigation 
of the noise and vibration, and noise abatement procedures.  The principal sources of noise at 
Pennsylvania Army National Guard (PAARNG) sites are large caliber weapons, small arms, fixed-
wing and rotary-wing aircraft.  Noise also results from military vehicles and daily operations at the 
sites.   
 
2.2  NOISE COMPLAINT MANAGEMENT 
 
The purpose of the Noise Complaint Management Program is to respond to public inquires about 
noise in a way that conveys to the inquirer that the PAARNG cares about their concerns. Also, in 
most cases, the courteous and honest treatment of the caller will reduce the potential for future calls; 
letters to local, state, and federal government officials; and formation of community action groups. 
There are two key words to a successful complaint management program.  They are integrity and 
sensitivity.  
 
The program will have integrity so that when installation officials tell the community something, the 
community will believe and trust them.  Once the installation tells something to the community, they 
consider the information as the installation’s policy.  For example, if the PAARNG tells the 
community that there will not be artillery firing after 11:00 p.m., then the PAARNG must not fire 
artillery after 11:00 p.m.  If it is necessary to change this procedure, then the PAARNG should 
explain to the community why you the procedures are being changed before the changes take place.  
The program will be sensitive to the community's concerns.  The installation will listen to the 
community and find out what is annoying them.  There may be a simple solution to the problem once 
the cause of the concern is discovered.  The installation will also be responsive to the community by 
telling them, for example, why the troops must perform the operation.  The public's perception of the 
installation is their reality. 
 
A successful noise complaint management procedure will assist the PAARNG in avoiding 
community action against its activities.  Like the other elements of the ONMP, this procedure will be 
proactive.  The purposes of the procedure are to reduce the potential of noise complaints by keeping 
the public informed about what is going to happen and to satisfy the complainants so that noise 
complaints do not escalate into political actions. 
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The potential of noise complaints will be reduced by providing the news media with press releases 
when unusual operations are scheduled or when normal operations are scheduled to resume after a 
period of inactivity.  An example of this would be when training starts after construction of the 
Multi-Purpose Training Range (MPTR).  The press release will include a telephone number that the 
community can use to receive additional information or to report noise disturbances.  The news 
media will be monitored to make sure the information is being released to the community in a timely 
manner. 
 
The PAARNG will respond to all complaints in a timely and polite fashion to reduce the potential of 
the complainants organizing into citizen action groups.  These groups can address the complaint to 
higher levels of command and government.  When the situation becomes political, the installation’s 
mission can be impaired by unnecessary operational restrictions and resources spent reacting to 
political pressures, both local and Congressional. 
 
A noise complaint procedure is required by Army Regulation (AR) 200-1 (U.S. Army 1997) to log 
and investigate all complaints.  An effective procedure enables the PAARNG to maintain a good 
relationship with the surrounding communities.  A National Guard Bureau (NGB) document, The 
Public Affairs Guidance on National Guard Bureau Environmental Program, advises how noise 
complaints should be handled. Guidance given in the document states that as a minimum, States 
should:  
 
(1) Maintain a file of all noise complaints. 
(2) Investigate complaints without delay. 
(3) Ensure the complainant is aware of the installation's mission and that every effort will be made to 
correct the problem, mission permitting. 
(4) Route complainants to the office responsible for the type of activity that resulted in the noise 
complaint. The Public Affairs Office (PAO) will require a response for the purpose of providing 
information to the complainant. 
(5) Complete a follow-up by identifying the cause of the noise and any action taken to correct the 
deficiency.  
 
The PAARNG follows the guidance of the NGB and has designated the PAO as the Noise 
Complaint Point of Contact (POC).  Noise Complaints are received by the PAO.  If necessary, the 
PAO then investigates by contacting the noise producing proponent (airfield, range control, etc).  
The results of the investigation are then reported back to the complainant.  An exception to this 
procedure is that complainants sometimes call the Army Aviation Support Facility (AASF) at 
Johnstown rather than call the PAO located at Fort Indiantown Gap (FTIG).  If this occurs, the 
AASF at Johnstown will handle the complaint locally if possible. If the complaint can not be 
resolved, then the AASF will contact the PAO for support.  Whether the complaint is resolved 
locally or not, a copy of the noise complaint will be forwarded to the PAO for record keeping.  A 
copy of the Noise Complaint form used by the PAARNG is shown in Figure 2-1. 
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FIGURE 2-1. PAARNG NOISE COMPLAINT FORM 

 
1. The following information was recorded concerning a noise complaint. 
2. Time Call Received: ____________________ 

 
ASK THE CALLER IF THEY ARE WILLING TO ANSWER QUESTIONS REGARDING 
THEIR CALL.  IF NO, TERMINATE RECORD AND FORWARD. 
 

3. Complainant’s Name: ________________________ 
4. Telephone No.:________________________  Address:____________________ 
5. Weapon System and Type:__________________________________________ 

(Weapon System Examples: Artillery, aircraft, small arms, etc.) 
(Type: 155, AH-64, M-16, etc.) 

6. Location of caller in relation to installation:_____________________________ 
 
FOR AIRCRAFT, COMPLETE 7 THROUGH 11 OR CONTINUE AT 12 
 
7. Number/Type, if known: _______________________ 
8. Color/other markings:__________________________ 
9. Estimated Altitude: ____________________________ 
10. Direction the aircraft was flying: _________________ 
11. Time/Date of occurrence: _______________________ 
 
12. Summary of Complaint (as stated by caller); 

________________________________________________________________________
________________________________________________________________________ 

13. Weather at Time of Occurrence:  _____________________________________________ 
14. Reviewed By: ____________________________________________________________ 

NAME/RANK/UNIT     DATE 
 

THANK CALLER FOR CALLING AND INFORM THEM THAT THE COMPLAINT WILL 
BE FORWARDED TO THE PROPER AUTHORITY, I.E. : RANGE CONTROL/AIRFIELD 
COMMANDER 
 
15. Results of Investigation/Action Taken (Use Reverse, If necessary): __________________ 
___________________________________________________________________________ 
 
16. Complaint Closed with Caller: _______________________________________________ 

NAME/RANK/TITLE  DATE 
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2.3 TRAINING ACTIVITIES WITH NOISE GENERATING POTENTIAL 
 
PAARNG training sites, armories, and Army Aviation Support Facilities (AASFs) will notify the 
PAO when training is scheduled that has the potential to impact neighbors. Examples of activities 
where notification should be used are late night firing, firing on a new range, anticipated high levels 
of aircraft activity, early morning activity at an armory, or activity resuming after a period of 
inactivity.  The PAO can then determine the best means to use to disseminate this information to the 
public.  The PAO has the expertise to ensure that enough information is given out to notify 
neighbors about potential noise effects, while at the same time ensuring that there are no security 
risks posed by the information released.  
 
Informing the PAO about upcoming training will also give the PAO the needed information to 
respond to people if they do call with a complaint or inquiry during the exercise.  The following 
form will be used to notify the PAO of upcoming training: 

 
FIGURE 2-2. PAARNG TRAINING NOTIFICATION FORM 

 
 

Training Noise Notification Form 
 
 
Location: 
 
Date (s): 
 
Hours: 
 
Unit: 
 
Type of activity: 
 
Place of Activity: 
 
POC for Activity: 
 
 
2.4 EDUCATION  
 
An important element of the ONMP is education.  This includes the education of both the noise 
producers and the noise receivers.  The noise producers must be aware of all PAARNG policies and 
regulations dealing with environmental noise.  These include the locations of no-fly areas, noise-
sensitive areas, and range safety procedures.  The education of the noise producers will include the 
potential for adverse consequences to the PAARNG’s ability to perform and maintain its mission 
due to violations of the policies and regulations. 
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The noise receivers are made aware of the PAARNG’s mission and its by-products, including noise, 
through newspaper articles, community displays, public presentations, and other information 
released to the community.  These information releases address the concerns of the community.  
Local government officials, including the zoning and planning boards, must also be informed so that 
they will be able to accurately assess both sides of issues before them and factor such information 
into any decision-making process concerning potential land use planning. 
 
Besides the ONMP, other tools have been developed to explain operational noise to the military and 
the public.  One is the Tri-Service Community and Environmental Noise Primer.  The primer is an 
introduction to Department of Defense noise issues, management, and resources, with an overview 
on using community involvement to generate support for noise management planning and abatement 
activities. The entire primer is available electronically and can be downloaded or launched from the 
USACHPPM homepage.   
http://chppm-www.apgea.army.mil/dehe/morenoise/noisemanagementprimerpage.aspx 
 
 2.5 NOISE ASSESSMENT 
 
The Army ONMP provides a method for evaluating the effect of noise and the hazards associated 
with training operations that stem from activities at military installations.  The purpose of the 
program is to identify land areas that are exposed to generally unacceptable noise levels.  This 
information is then used to recommend uses for the land lying within these areas that are compatible 
with the needs of the civilian community and the Army. 
 
Army installation commanders establish and maintain active programs to achieve the maximum 
feasible compatibility between the noise environment and noise-sensitive land uses, both off and on 
the installation.  The  program requires that all appropriate governmental bodies and citizens be 
fully informed whenever ONMP or other planning matters affecting the installation are under 
consideration.  This includes a positive and continuous effort designed to: 
 

 Provide information, criteria, and guidelines to federal, state, regional, and local planning 
bodies, civic associations, and similar groups. 

 
 Inform such groups of the requirements of the operational activity and noise exposure. 

 
 Describe the noise reduction measures which are being, or could be, used. 

 
 Ensure that all reasonable, economical, and practical measures are taken to reduce or control 

the impact of noise-producing or hazardous activities so as to minimize the exposure of 
populated areas.  This must be done without jeopardizing the safety or effectiveness of 
military operations. 
 

The ONMP considers areas with noise-sensitive land uses that are exposed to generally unacceptable 
noise levels.  There are three noise zones, Noise Zones III (NZ III), II (NZ II) and I (NZ I).  The 
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zones are developed using computer models. Noise-sensitive land uses include, but are not limited 
to, residences, schools, medical facilities, and churches. 
 
2.5.1  NOISE ZONE DESCRIPTIONS 
 

 NOISE ZONE III.  NZ III consists of the area around the source of the noise in which the 
day-night sound level (DNL) is greater than 75 decibels, A-weighted (ADNL) for aircraft, 
vehicle, and small arms range noise, and greater than 70 decibels, C-weighted (CDNL) for 
noise from weapon systems larger than 20-mm and demolitions.  The noise level within NZ 
III is considered so severe that noise-sensitive land uses should not be considered therein. 

 
 NOISE ZONE II.  NZ II consists of an area where the day-night sound level is between 65 

and 75 ADNL or between 62 and 70 CDNL.  Exposure to noise within this area is considered 
significant and use of land within NZ II should normally be limited to activities such as 
industrial, manufacturing, transportation and resource production.  However, if the 
community determines that land in NZ II areas must be used for residential purposes, then 
noise level reduction (NLR) features should be incorporated into the design and construction 
of the buildings.  NLR can be required at either state or local level of government.  A 
discussion of NLR features is included in Appendix A. 

 
 NOISE ZONE I.  NZ I includes all areas around a noise source in which the day-night 

sound level is less than 65 ADNL or less than 62 CDNL. This area is usually suitable for all 
types of land use activities.  But, this does not guarantee that training noise will not be heard 
in these areas.  

 
Note:  During the examination of the environmental noise attributable to PAARNG 
operations, DNL will always refer to the C-weighted DNL (CDNL) to describe large caliber 
weapons firing and demolitions and to A-weighted DNL (ADNL) to describe small arms 
weapons firing, aircraft, vehicle, etc.  A more detailed description of the noise environment 
and the methodology used in noise evaluation is provided at Appendix A. 
 

 LAND USE PLANNING ZONE.  Noise contours are generated by averaging noise over a 
period for which operational data were gathered (i.e. quarterly, annually etc).  The training 
operations at FTIG can vary from day to day.  There are periods of quiet followed by periods 
of noise.  In order to provide a planning tool that could be used to account for days of higher 
than average operations, the Land Use Planning Zone (LUPZ) contour can be used.  The 
LUPZ can offer a better prediction of noise impacts when levels of operations are above 
average. For example, if operations are approximately 3 times more numerous than the 
normal daily firing, average noise levels increase approximately 5 dB.  By setting the extent 
of the LUPZ contours at 57 CDNL, the variability in the FTIG noise environment can be 
accounted for.   

 
In addition, the Federal Interagency Committee on Urban Noise (FICUN) report (FICUN 
1980) states "Localities, when evaluating the application of these guidelines to specific 
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situations, may have different concerns or goals to consider."  For residential land uses, 
depending on attitudes and other factors, an ADNL of 60 dBA [5 dBA lower than the outer 
boundary of the normally incompatible (Zone II) noise zone] "may be considered an adverse 
aspect of the community environment" and up to nine percent of the residents may be highly 
annoyed.  In order to provide a planning tool that can be used to account for days of higher 
than average training and possible adverse reactions, the LUPZ was developed.  This zone is 
included on the blast noise contour maps. 

 
The LUPZ can provide FTIG with an adequate buffer for land use planning and reduce 
conflicts between the noise producing activities at FTIG and the surrounding civilian 
communities.  The LUPZ provides the installation with a better means to predict possible 
complaints, and meet the public's demand for a better assessment of the noise environment 
that will exist during periods of increased training. As mentioned above, the LUPZ, which 
extends outward from Noise Zone II, is five decibels wide, this corresponds to a three-fold 
increase in the number of rounds fired from the average number.   
 
LAND USE GUIDELINES 
 
The FICUN (FICUN 1980) has developed land use guidelines for areas on and/or near noise 
producing activities, such as highways, airports, and firing ranges.  The ONMP uses these 
guidelines.  By projecting these zones onto an area map, land use guidelines can be used to 
help planners develop compatible land uses (Appendix B). 

 
2.5.2 IMPULSIVE NOISE  
(DEMOLITIONS AND WEAPONS LARGER THAN 20 MM) 
 
The BNOISE2 model is used to assess low frequency impulsive noise from weapons with 
bore diameters larger than 20 mm, and characterizes noise levels using the CDNL metric.  
The CDNL considered in these analyses represents the C-weighted noise level for an annual 
average day of activity, with a 10-dB penalty applied to all events occurring between 2200 
and 0700 hours.  The firing point and target locations, as well as the number and type of 
ammunitions are entered into the model to generate the contours.   
 
There are times when noise complaints are received from outside of the noise zones.  The 
noise zones are an annual average noise exposure and are useful for planning purposes, but 
an infrequent loud event can lead to complaints even if the average noise levels are 
“compatible”.  Therefore, it is useful to also look at individual peak noise levels when 
evaluating the impact of infrequent loud events. 
 
When contemplating noise limit criteria for impulse noise one finds very little objective 
guidance available.  Factors to be considered include the possibilities of structural damage to 
buildings and physiological damage to humans, and the likelihood of receiving noise 
complaints.  Studies (Siskind 1989) have shown that homeowners become concerned about 
structural rattling and possible damage when the level exceeds 120 decibels peak (dBP).  It 
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appears that the first structural damage to occur as impulse sound intensity increases is 
window breakage.  The threshold to crack a poorly mounted windowpane is approximately 
150 dBP.  The threshold for physiological damage is approximately 140 dBP.  The threshold 
for annoyance is lower than 140 dBP, and varies greatly among individuals.   

 
To evaluate the complaint potential from impulsive noise, we use a set of guidelines (Pater 
1976) developed by the Naval Surface Warfare Center, Dalhgren, Virginia.  These guidelines 
for delaying tests at Dahlgren are based on over 10 years experience using meteorological 
forecasts.  The guidelines are shown in Table 2-1.  These levels resulted from the best 
compromise between cost, efficiency of range operations, and good community relations.      

 
TABLE 2-1.  IMPULSE NOISE GUIDELINES 

 
Predicted 

Sound Level, DBP 
Risk of Complaints 

< 115 Low risk of noise complaints. 

115 – 130 Moderate risk of noise 
complaints. 

130 – 140 High risk of noise complaints, 
possibility of damage 

> 140 

Threshold for permanent 
physiological damage to 
unprotected human ears.   
High risk of physiological  
and structural damage claims. 

Note:  For rapid fire test programs and/or programs that involve many 
repetitions of impulse noise, reduce allowed sound levels by 15 dBP. 

 
A simplified technique has been developed by the Explosives Research Group (ERG) 
(University of Utah 1958) to predict atmospheric refraction conditions.  The ERG technique 
summarizes the results of this research into a series of "good" and "bad" firing times.  These 
results are listed in Table 2-2.  This technique provides a good first approximation of the 
effects of the existing weather conditions on noise propagation.   
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TABLE 2-2.  "GOOD" AND "BAD" FIRING CONDITIONS 
"Good" Conditions "Bad" Conditions

Clear skies with billowy Days of steady winds of 5-10   
cloud formations, especially mph with gusts of greater velocities
during warm periods of the (above 20 mph) in the direction
year. of residences close by.

A rising barometer immediately Clear days on which  "layering"
following a storm. of smoke or fog are observed.

Cold hazy or foggy mornings.

Days following a day when large
extremes of temperature (about
36 degrees F) between day and 
night are noted.

Generally high barometer 
readings with low temperatures.  

 
 
2.5.3 SMALL ARMS RANGE NOISE (WEAPONS < 20 MM) 
 
The Small Arms Range Noise Assessment Model (SARNAM) is used to assess small arms 
noise levels, and characterizes noise levels using the ADNL metric.   SARNAM incorporates 
the latest available information on weapons noise source models (including directivity and 
spectrum), sound propagation, effects of noise mitigation and safety structures (walls, berms, 
ricochet barriers) (Pater 1999).   
 
As with impulsive noise, small arms noise can also be assessed by two means.  The Noise 
Zones will depict areas that are incompatible with noise-sensitive land uses, but the noise can 
also be evaluated by looking at peak noise levels.  Hede and Bullen (1982) interviewed 
Australians living near a civilian small arms range and found that none were seriously 
affected when the linear peak level was below 85 dB.  Shooting at this range was confined 
almost exclusively to weekends, mainly in the afternoons, with approximately 150,000 shots 
fired annually.  Hede and Bullen concluded, “it would appear then, that a mean unweighted 
peak sound pressure level around 85 dB would be a reasonable criterion for land-use 
planning.  At this level approximately 10% of a residential population would be expected to 
be seriously affected.”  In a later study at a more active military range in Williamstown, 
Hede and Bullen confirmed this limit with a caveat.  Their research group wrote: “it should 
be assumed that the 85 dB LPEAK criterion will only be valid for Williamstown up to 
1,000,000 rounds per year.  For other rifle ranges, the criterion should hold provided that 
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there are no substantial, and particularly sudden, increases over the long-term average 
activity for a given range (O’Loughlin et al., 1986).”   
 
The LPEAK for the M-16 rifle at several azimuths and distances are shown in Tables 2-3. 
The zero degree azimuth is the direction of fire, while the 180o azimuth is directly behind the 
weapon. 
 

TABLE 2-3.  PREDICTED PEAK FOR M-16 (5.56 mm) RIFLE 
 

 Predicted Level, dBP 
Azimuth 

Distance, meters 0o 90o 180o 
50 135-150 112-127 102-117 
100 113-128 106-121 95-110 
200 106-121 99-114 89-104 
400 93-108 86-101 78-93 
800 85-100 77-92 69-84 
1600 75-90 67-82 59-74 

 
The range of levels shown in the tables is caused by changes in the sound propagation 
conditions between the source and receiver.  The primary cause of the range in levels is the 
wind direction.  The lower numbers approximate the levels expected when the receiver is 
upwind of the source, and the higher numbers when the receiver is downwind.  The levels 
listed in the tables do not include any reduction in the noise caused by natural or man-made 
terrain between the source and receiver, such as hills or berms.  The tables are useful in 
conveying two pieces of information.  Firstly, the direction of fire will have a large impact 
on the noise level.  Secondly, the impact of small arms noise is relatively localized.   Since 
most ranges are oriented away from residential areas, under most weather conditions, once 
you are 800 meters from the range, levels should not be high enough to annoy people.   
      
2.5.4 SIMULATED WEAPONS NOISE 

 
As part of training, simulation devices, such as the Hoffman Device, are used.  The device 
provides a loud bang at the crew position during simulated firing exercises.  It has a low 
explosive force compared to the firing of the tank main gun.  Measurement studies have 
shown that a typical simulator to be 121 dBP at 100 meters and 113 dBP at 250 meters.  
Therefore, as long as the simulator is used at least 250 meters from the residences, 
complaints are unlikely.   
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2.5.5 AIRCRAFT NOISE  
 
Aircraft operations are assessed using the NOISEMAP model.  Inputs into the model include 
flight tracks and altitudes, aircraft power settings, numbers and types of aircraft used. As 
with all DNL contours, operations taking place between 2200 and 0700 hours have a 10 dB 
penalty added to the levels to reflect the increase in community sensitivity during the night 
period.   
 
Aircraft noise can also be assessed by two means.  Noise zones will depict areas where 
noise-sensitive land uses would be incompatible with aircraft operations.  But, as with 
impulsive noise events, an infrequent helicopter overflight may cause annoyance, and 
possibly lead to complaints.   
 
Scandinavian Studies (Rylander 1974 and Rylander 1988) looked at the correlation between 
maximum overflight noise levels and annoyance levels.  The subjects in the study were 
exposed to between 50 and 200 aircraft overflights per day.  While there is no evidence that 
the Scandinavian Studies would be applicable to the operations at airfields, flight tracks and 
Nap-of-the-Earth (NOE) routes with fewer than 50 operations per day, it is a tool in 
providing some indication of the percent of people who might be annoyed.  Rylander found 
that a good predictor of annoyance at airfields is the maximum level of the three noisiest 
events. 
 
The maximum noise levels for U.S. Army aircraft are listed in Table 2-4.  These maximum 
levels are compared with the levels listed in Table 2-5 to determine the percent of the 
population that would consider itself highly annoyed.  

 
TABLE 2-4.  MAXIMUM NOISE LEVELS OF AIRCRAFT. 

Slant Distance         Maximum Level, dBA* 
                 Feet          AH-64    CH-47D    OH-58D      UH-1      UH-60      C-130        

200 92 98 89 91 91 99
500 83 89 81 83 83 90

1,000 77 83 74 76 76 83
2,000 70 77 67 70 69 75
5,000 59 67 56 60 58 63

10,000 50 59 47 52 48 53  
• Speed at 100 Knots 
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TABLE 2-5. PERCENTAGE OF POPULATION HIGHLY ANNOYED 

FROM AIRCRAFT NOISE. 
 

Maximum Level, dBA        Percentage Highly Annoyed
70 5
75 13
80 20
85 28  

 
 
2.6   NOISE MITIGATION 

 
Public attitude surveys have shown that noise is considered an "enemy" in urban, suburban, and even 
rural areas.  It is often rated worse than crime, litter, and abandoned buildings, since it seems to 
infiltrate homes and minds incessantly.  As the public, in general, has become less tolerant of noise, 
the noise from military unique sources - artillery, low-level jet operations, helicopters, and small 
arms firing has increased both in intensity and frequency.  Even though the military departments 
have made concerted efforts to reduce the noise from training and operations, weapons platforms and 
systems have become larger and louder. 
 
In its efforts to be a good neighbor, the PAARNG has adopted the following noise mitigation 
measures: 
 
 No fly areas have been established around known noise-sensitive areas. 

 
 Overflights in populated areas are minimized to the extent practicable. 

 
 The PAO uses the media to notify the public of upcoming nighttime training. 

 
 Noise is considered in all National Environmental Policy Act (NEPA) documents. 

 
2.7 ANNOYANCE FROM NOISE 

 
Noise Zones are based on quantifying a percentage of the population who would consider 
themselves highly annoyed by the noise environment.    But, annoyance levels can not be fully 
explained by noise levels.  The amount of annoyance also depends on the time of day the noise takes 
place, the background noise environment, and whether the person is indoors or outdoors at the time.  
The annoyance and complaint potential from single events, such as a 40-lb. cratering charge, is 
highly subjective.  Data are limited in this area.   
 
The usual complaint pattern is that economic activity unrelated to the installation stimulates 
increased population and development in the vicinity.  Segments of the new population are not 
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economically dependent on the installation, and tend to be annoyed by the noise or other aspects of 
the government presence.  The noise from the ranges provides a specific and undeniable object to 
complain about.   
 
Individual response of community members to noise depends on many factors.  Some of these 
factors are the characteristics of the noise, including the intensity and spectral characteristics, time of 
day, duration, repetitions, abruptness of onset or cessation, and the noise climate or background 
noise against which a particular noise event occurs.  Social surveys show annoyance and/or 
complaints are related to: 
 

 The degree of interference of the noise with activity. 
 

 The previous experience of the community with the particular noise. 
 

 The time of day during which the intruding noise occurs. 
 

 Fear of personal danger associated with the activities of the noise sources. 
 

 The Socioeconomic status and educational level of the community. 
 

 The extent the people believe that the noise output could be controlled. 
 

 Beliefs about the importance of the noise source. 
 

 General noise sensitivity. 
 

 The amount of insulation from sound in the home. 
 

 Economic interests in noise-affected properties. 
 
2.8 LAND USE PLANNING TOOLS 
 
Land use planning tools can be used around military installations to either achieve compatibility 
between the noise environment and type of land use, or to minimize the potential for noise 
complaints resulting from military activity.  These tools include: 
 

 Zoning 
 Joint Land Use Studies 
 Real Estate Disclosure 
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  2.8.1 ZONING 
 
Although zoning is not effective for correcting existing noise or safety problems, it can be 
effective in controlling land use density, as well as the character of uses permitted, in areas 
that are in a state of transition from, for example, agricultural or open land to residential. 

 
  2.8.2 JOINT LAND USE STUDIES 
 

The Joint Land Use Study (JLUS) program provides technical and financial assistance to the 
local jurisdictions to develop proper land use and development regulations that are consistent 
with the noise, accident potential, and safety impacts from Army training and operations. 
 
The JLUS is a civilian community response to the ONMP program objectives.  It is a 
collaborative, compatible use planning effort involving the military installation and adjacent 
local governments working together.  The JLUS provides land use and development control 
recommendations that support and encourage compatible development near military 
installations.  Its purpose is to protect the public health, safety and welfare by guiding the 
long-term development decisions made by neighboring governmental entities to ensure that 
the installation mission is not compromised by incompatible development. 
 
The JLUS program is managed by the Department of Defense Office of Economic 
Adjustment (OEA).  OEA may provide technical and financial grant assistance directly to 
state or local governments to help local jurisdictions understand and develop controls to 
resolve perceived community land use incompatibilities and make informed land use and 
development decisions. The scope of the program is divided into three major tasks: 
 

 Impact analysis to provide an in-depth review of existing and proposed land development 
patterns, transportation and utility improvements, installation mission activities (particularly 
noise; existing and proposed routes; and noise/vibration as presented in the ONMP) and 
identifies encroachment issues. 
 

 Land development and mission compatibility strategy that uses the above findings to identify 
conflicts in development patterns and provides alleviation alternatives (measures that can be 
taken by the base and area jurisdictions to protect the public health, safety and welfare and 
ensure a sustainable installation mission). 
 

 The JLUS report makes specific implementation recommendations for the base and each 
jurisdiction. It must be kept in mind that each participating government must decide which 
recommendations will be implemented.  Recommendations to the installation similarly are 
implemented at the discretion of the installation commander. 
 
A JLUS typically results in the development and execution of specific real estate 
disclosures:  comprehensive/general land use plans; zoning ordinances and maps; and, 
building codes addressing such provisions as sound level reductions, building heights, and 
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structural constraints.   Additional outcomes may include: acquisition of protective 
easements by local communities as conditions of development approvals; acquisition of 
critical parcels of land using conservation partnering authorities; and property acquisitions. 

 
  2.8.3 REAL ESTATE DISCLOSURE 
 

Real estate disclosure can be used to inform buyers that they are considering purchasing a 
property in an area that can be subject to effects of military operations.  Supplying the buyer 
information on the noise environment allows them to make an educated decision on 
purchasing the property. The text below is an example of a real estate disclosure statement 
used for a new subdivision is: 
 
“McChord Air Force Base, Fort Lewis Army Post, and Camp Murray are all located in the 
vicinity of Northwest Landing. As a result, military activities may impact the peaceful 
enjoyment of residents and businesses in Northwest Landing. It is the responsibility of the 
prospective purchaser to determine whether or not the proximity of such military activities to 
Northwest Landing may effect their enjoyment of the community.” 

  
2.9  OTHER CONIDERATIONS 

 
The National Environmental Policy Act (NEPA) process also plays a role in noise management. 
Feasible noise mitigation is investigated during the NEPA process for new operations and proposed 
changes in existing operations.  Through the NEPA scoping and comment periods, the public is 
given the opportunity to offer input on proposed actions and to comment on potential off-post noise 
impacts from proposed actions.  Computer modeling of new training sites offers the prospect of 
predicting whether the proposed action will be compatible with adjacent land use.  This is a 
proactive technique in that it offers the opportunity to eliminate sites from consideration before the 
undesirable effects of noise ever become a factor.  It also allows the installation to minimize the 
noise impact when designing sites.  
 
Other Operational Noise Management areas are: 
 

 Reviewing Environmental Assessments (EA) and Environmental Impact Statements (EIS) to 
ensure that the noise impacts of the proposed action are addressed and are consistent with the 
ONMP. 

 
 Assessing the noise environment primarily with computer prediction models.  Monitoring is 

used when the noise environment is controversial, when noise Zone III exists in a noise-
sensitive area, and when the noise source is unique and cannot be modeled. 

 
 Incorporating noise contours as a layer on the facility’s Geographic Information System 

(GIS).  This layer can be overlaid with other layers; for example, land uses, and used in 
citing future facilities. 
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2.9  SUMMARY 
 
This section provided a discussion of the ONMP.  The purpose of the ONMP is to assist the 
PAARNG in managing its noise environment, with a minimal impact on its mission, while being a 
good neighbor.  The ONMP includes noise assessment, education, complaint management, noise 
mitigation, and vibration.  The environmental impacts of activities at PAARNG sites may at times 
extend beyond the military property boundaries.  Therefore, officials at the PAARNG depend upon 
the goodwill and cooperation of the civilian sector to promote public support for and understanding 
of the PAARNG’s mission requirements.   



PAARNG Operational Noise Management Plan                                                         January 2006 
 

3-1 

SECTION THREE 
  

FORT INDIANTOWN GAP 
 
3.1  LOCATION 
 
Fort Indiantown Gap (FTIG) is located in south-central Pennsylvania, approximately 22 miles 
northeast of the state capital, Harrisburg, and north of Interstate 81 (Figure 3-1).   FTIG is about 5 miles 
wide (north to south) and 11 miles long (east to west), occupying approximately 17,100 acres of land.   
Most of FTIG lies in northwestern Lebanon County, with its western portion in eastern Dauphin 
County.  Blue Mountain, the southernmost ridge in the Blue Mountains, separates the cantonment area 
from the training corridor, located in the valley between the summits of Blue and Second Mountains. 
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3.2 FTIG  MISSION AND TRAINING 
 
Over the last 70 years, FTIG has been heavily utilized as a major training center for the U.S. Armed 
Forces and has provided associated military support services. FTIG has been a mobilization resource 
for every armed conflict since World War II (WWII). A hub of reserve component training, the site 
provided service to 177,000 military and civilian personnel in 1997 due to its centralized location in 
the Mid-Atlantic region of the country. Approximately 57,000 service members live within a 200-
mile radius of FTIG and have the opportunity to train at the site. In addition, reduced travel and 
transportation funding in the National Guard increases the utilization of the site due to its central 
location. The site is accessible to a large number of reserve component soldiers throughout the 
northeastern U.S., and is heavily used by these soldiers due to its suitability as a training site. 
 
NGTC-FTIG has over 140 specific training facilities available to support individual skills, 
collective training, drills, and weapons system proficiency testing using up to 155 mm artillery 
and laser tank gunnery. Key ranges and weapons training facilities include the following: 
 

• Indirect fire training facilities: 18 field artillery firing points capable of supporting 105 mm 
and 155 mm artillery; and 14 mortar firing points capable of supporting the conduct of fire 
for mortars from 60 mm through 120 mm ; 

• Armored weapons firing facilities: Range 27, a computerized MILES range (Table 3-1); and 
• Small arms, machine gun, and specialty ranges: as identified in Table 3-1. 

 

TABLE 3-1. LIVE-FIRE RANGES AT NGTC FTIG 
 

 
Range Description 

Range Road 

2 
Used for firing the M-16 mounted M-203 40 mm grenade launcher; has 4 Firing Points (FPs). The 
impact area of each FP contains a zero panel at 200 m, window frame at 100 m, two bunkers at 110 m 
and 150 m, and target silhouettes at 250 m, 275 m, and 325 m. 

3 Used for Rifle and Pistol Competitive Qualification; has up to 20 FPs for pistol and 8 for rifle. Used for 
firing the 0.22 cal. and 0.38 cal. revolvers, and the 0.45 cal. and 9 mm pistols, as well as M-16 rifles. 

4, 10 Combat Pistol. Used for firing the 0.22 cal. and 0.38 cal. revolvers, and the 0.45 cal. and 9 mm pistols. 
Range 4 consists of 10 FPs and Range 10 has 5 FPs, each with several pop-up silhouette targets. 

5 Used for firing the 0.22 cal., 0.38 cal., and 0.45 cal., 9 mm pistols and shotgun. This range has 30 FPs 
with firing lines at 15, 25, and 50 meters. 

5A Used for 0.22 cal., 0.38 cal., 0.45 cal., 9 mm, and shotgun. This range is for familiarization training and 
competitive pistol firing. There are 8 FPs at ranges of 25 and 50 meters. 

5B Used for firing the M-16 5.56 mm rifle with ball or tracer rounds. This range has 20 foxhole FPs suitable 
for mastering night firing engagement techniques. 

6 

An existing Field Target Firing/Technique of Fire (Squad Live-Fire) range, used to support dismounted, 
small unit live-fire exercises. Used for firing the M16 (5.56 mm), and M203 40 mm grenade launchers, 
M73 Light Anti-tank Weapon (LAW) with the 35 mm sub-caliber device, the M-60 (7.62 mm machine 
gun) and 0.25-lb. block of TNT explosive. Defensive and offensive live-fire; eighteen demolition pits 
used to simulate impact of indirect fire projectiles.  
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Range Description 

7 
Combat Pistol Qualification Range (CPQR). Used for 0.22 cal., 0.38 cal., 0.45 cal., and 9 mm. Range 
has recently been rebuilt and is fitted with a computerized scoring system, known as Remote Electronic 
Targetry Scoring (RETS). 

8, 9& 12 
M-16 (5.56 mm) and M14 (7.62 mm). Ranges are equipped with electronic pop-up targets. There are 16 
FPs on each range with targets at 50, 100, 150, 200, 250, and 300 meters. Ranges 8 and 9 have recently 
been fitted with RETS. 

8A, 11A & 
12A 

M16 (5.56 mm ball and tracer), M14 and M249 Squad Attack Weapon (SAW) and M-60 (7.62 mm). 
These ranges are suitable field firing and small arms competition. 

11 Known Distance M16 (5.56 mm ball and tracer), M14 (7.62 mm). This range has 35 FPs and electronic 
pop-up targets at ranges up to 300 meters. 

13, 13A, 
14, & 14A M16 (5.56 mm ball and tracer). These ranges are used for weapons zero and 25 meter miniature targets. 

15 & 16 M60 & M16 (7.62 mm ball and tracer), M249 Squad Attack Weapon (SAW). These ranges can be used 
for rifle zero and qualification up to 25 meters. 

Demolition 
Site A 

Blasting Caps and Time Fuses only. This range is used to train soldiers in the handling and priming of 
explosives and pyrotechnics. 

 
Training Corridor 

23A High Explosive or Practice Hand Grenade. This range has four throwing bays for training with 
fragmentation grenades. 

23C 
M72 LAW (66 mm High Explosive Anti-Tank (HEAT) and 35 mm sub-caliber), M203/M79 (40 mm 
High Explosive), AT-4 rocket and 90 mm Recoilless Rifle. This range has ten FPs suitable for 
familiarization of anti-tank weapons. 

23D M79/M203 Familiarization (35 mm HEAT and 35 mm sub-caliber). This range has five FPs with target 
panels out to 350 meters. 

23E M60 & M249 SAW (7.62 mm tracer). This range has six FPs with electronic pop-up targets at ranges 
from 400-800 meters. The range has recently had RETS installed. 

24A& 24C M2HB 0.50-caliber Machine Gun (0.50-caliber ball, tracer, and Armor Piercing Incendiary), M60 & 
M249 (7.62 mm). Range 24A has six FPs, Range 24C has 11 FPs to the front and 22 to the rear. 

24B 
M16, M60, M2HB, M249 SAW, M73 LAW (sub-caliber), Claymore Mine, M203, Dragon (Target 
Practice and HEAT) and TOW Missile. This range is used for live-fire engagement of stationary armor 
targets and also machine gun exercises. 

25 
M16, M60 MG, M249 SAW, M73 LAW, M203, 60 mm Mortar (High Explosive, White Phosphorus, 
and Illumination). This range is used for offensive and defensive live-fire and maneuver exercises 
(movement to contact and hasty attack) by dismounted infantry platoons. 

26 81 mm Mortar Sabot Range (22 mm target practice ammunition). This range has two permanent scaled 
villages in the target area. The firing line can support one mortar platoon. 

27 

Tank Tables IV through VIII (7.62 mm and 0.50 cal machine gun engagements and Tank 105 mm/120 
mm Target Practice Sabot and HEAT). This range was upgraded to allow individual M1 Tank crews to 
complete qualification requirements. This range has moving and pop-up targets for firing both day and 
night. However, due to safety considerations, this range has recently been converted to a laser-only 
range. 

Demolition 
Site B 

Maximum Charge is 45 lbs. of TNT or C-4. This site is a wooded area used for training soldiers in the 
proper handling, priming, and detonation of military explosives. 

Demolition 
Site C 

Maximum Charge is 45 lbs. of TNT or C-4. This newly-upgraded range is used for soldier training and 
EOD operations. 
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Currently, FTIG logs approximately 518,000 man-days per year, trains almost 15,000 students, and 
maintains a daily staff of over 1,600 personnel. Over 100,000 air operations per year are conducted at 
FTIG. The primary user of FTIG is the PAARNG’s 28th Infantry Division (Mechanized) (28th ID(M)). 
FTIG remains the only major, in-state military training installation within the Commonwealth of 
Pennsylvania.  FTIG supports training for units of the Air and Army National Guards, Marine Corps 
Reserve, Naval Reserve, and USAR, as well as active military units and Federal, state, and local law 
enforcement agencies. The site also continues to serve as the home of the PANG, the U.S. Army 
Regional Training Battalion, and several military schools and site support organizations. The Air-to-
Ground Range, one of 15 operated by NGB nationwide, continues to be used by a variety of active 
and reserve component units from multiple services.  
 
3.3 NOISE ENVIRONMENT 
 
People are exposed to a variety of sounds every day: a car door slamming, children playing, crickets 
chirping.  Some are judged objectionable, while others are just part of the daily environment.  During 
a thunderstorm, a sound level meter could register sound levels as high as those of a tank firing.  At 
Petersburg National Battlefield, the nighttime sound levels were measured and found to be above 
Zone II levels.  But, the sounds were caused by high insect activity during the night- all the sounds 
measured were attributed to the natural environment. Certain noise sources, such as a truck or even a 
tank driving by, are relatively localized. The purpose of the ONMP is not to give a decibel level for 
every sound produced on a military property; rather it focuses on noise sources that have the 
potential to impact upon noise-sensitive land uses, such as residential houses.   In order to have an 
impact, the noise source must be loud enough to travel over distance, or the noise must occur in a 
close proximity to a noise-sensitive land use.  The PAARNG receives approximately five complaints 
per year.  Over the past two years, these have all been attributed to aircraft noise.  This section 
depicts some of the weapons and aircraft that produce the noise at PAARNG training sites and 
facilities.   
 
The following discussion of conditions that currently exist within the FTIG area deals with 
compatible and incompatible land uses.  The Federal Guidelines pertaining to compatible and 
incompatible land use around military installations have been addressed briefly in other parts of this 
study.  By determining the locations of noise zones and applying the federal guidelines to these 
zones, present and future land uses can be evaluated as to acceptability for various types of activities. 
The primary sources of noise at FTIG include training for tank, artillery, and mortar crews; air to 
ground gunnery and bombing from aircraft; detonation of demolition ordnance; helicopter flights; 
fixed wing aircraft flight; small arms training; and heavy equipment, tracked vehicle training, and 
other vehicular noise sources.   
 

3.3.1 LARGE CALIBER WEAPONS NOISE (Figures 3-2) 
 
FTIG has over 140 specific training facilities available to support individual skills, collective 
training, drills, and weapons system proficiency testing using up to 155 mm artillery and 
laser tank gunnery. Large caliber weapons activity takes place in the Training Corridor.  Key 
ranges and weapons training facilities include: 18 field artillery firing points capable of 
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supporting 105 mm and 155 mm artillery, 14 mortar firing points capable of supporting the 
conduct of fire for mortars from 60 mm through 120 mm and a computerized MILES 
range(Figure 3-2).  Table 3-1 shows the data that was used for modeling the large caliber 
noise contours at FTIG.  Data is based on operations for Fiscal Year (FY) 2003. 
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TABLE 3-2:  ANNUAL LARGE CALIBER DATA FOR WEAPONS FIRING AT FTIG 
(FY03) 

 Number of Rounds/Charges 

Weapon/Ammunition Day 
(0700 - 2200)

Night 
(2200 - 0700) 

105 mm Howitzer (high explosive) 607 rounds 32 rounds 
105 mm Howitzer (inert) 61 0 

155 mm Howitzer (high explosive) 928 48 
155 mm Howitzer (inert) 207 11 

81 mm Mortar (high explosive) 88 5 
81 mm Mortar (inert) 136 7 

40-LB Cratering Charge 12 charges 0 charges 
120 mm Mortar inert 855 45 
Bangalore (10 LB) 5 0 

C4 (1.25 LB) 84 0 
Shape Charge 12 0 

C4 (1 LB) 111 0 
40 mm (high explosive) 5,962 0 

Total Rounds and Charges, Combined 8,213 103 
*Note:  Inert includes training, smoke, white 
phosphorous, and illumination rounds 

    Source: FY03 FTIG RFMSS Data 
 
LARGE CALIBER WEAPONS NOISE IMPACTS 
 
The noise contours in Figure 3-3 are the annual average noise levels for operations in Fiscal Year 
(FY) 2003.  Included in the model were all demolition activity and firing of weapons that are 20 mm 
and greater for that FY.  The model shows that the annual average noise contours are almost 
completely contained within the training site; only a small portion of the Zone II extends beyond the 
western boundary.  A general analysis of the noise contours associated with large caliber firing 
activities in FY03 indicates that there are no off-Post residences are exposed to Zone III 
(incompatible) levels and only one residence located on the very outskirts of Zone II (normally 
incompatible) noise levels.   Several residences are located in the Land Use Planning Zone.  It should 
be noted that noise levels in the LUPZ are compatible with residential land use according to Federal 
Guidelines, but during periods of increased activity, annoyance levels might approach those typically 
found within the Zone II.  Also, since 2001, the amount of large caliber weapons firing at most 
military installations, including FTIG, have been unusually low due to the high number of troops 
that are deployed.  When troops return, operations should return back to the normal levels that are 
captured in previous noise analyses.  Noise contours depicting typical activity levels for FTIG 
(FY99) are shown in Figure 3-4. 
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FIGURE 3-3. FTIG LARGE CALIBER WEAPONS NOISE CONTOURS (FY03 DATA) 
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PEAK NOISE LEVELS 

Because contours are based on annual average noise levels, people may be mislead into believing 
that areas outside of the noise zones will be quiet.  As was discussed in Section 2.4.2, when 
individual noise event levels reach 115 dBP, there is a moderate risk of noise complaints.  Typically, 
when levels reach above 130 dBP, there is a high risk of complaints.  The expected mean noise 
levels from detonating of a 155 mm high explosive round and the firing of the 120 mm tank gun 
(U.S. Army 1986a) are listed in Tables 3-2 and 3-3. These levels do not take topography into 
account.  The levels listed are the mean levels; 50% of the time the levels will be lower, but 50% of 
the time they will be higher. 
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TABLE 3-2. PREDICTED LEVELS FOR 120MM TANG GUN FIRING   

Distance    Predicted Level dBP               
meters               00            450           900            1350         1800     

500 143 143 142 139 138
1,000 132 132 131 128 127
2,000 121 121 120 117 116
3,000 115 115 114 110 109
4,000 110 110 109 106 105
5,000 107 107 106 102 101

   
 

 
TABLE 3-3. PREDICTED LEVELS FOR 155 MM HOWITZER FIRING 

 
                                     

Distance       Predicted Level dBP                 
meters             00            450             900            1350         1800       
500 141 137 136 128 127
1,000 130 127 125 118 116
2,000 119 116 114 107 105
3,000 113 109 108 100 99
4,000 108 105 103 96 94
5,000 105 101 99 92 91  

 
 
The large range of levels listed in Tables 3-2 and 3-3 is caused by the dependence of weapons 
noise levels on weather.  Studies have found that variation of temperature and wind speeds 
with altitude can cause a noise event to be inaudible at one time and highly annoying at 
another time.   
 
There are several residences that are located within FTIG.  They were located outside of the 
Noise Zones that were generated using FY03 operational data.   But, they are located 
approximately 500 meters from artillery firing points.  The noise levels above indicate that 
even during years of lower than normal training, each time a shot is fired, levels will be high 
enough to generate a high risk of complaints. 
 

3.3.2 SMALL ARMS NOISE 
 
Within the Range Road Complex, pistols, rifles, shotguns and some machine guns are fired.  The 
loudest small arms weapons, such as the M2 .50 caliber Machine Gun, are only fired in the Training 
Corridor where the  noise from the large caliber weapons is so much louder that the small arms 
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activity does not influence the size of the noise contours. The noise contours for the small arms rages 
along Range Road were generated using the operations listed in Table 3-4. 

 TABLE 3-4.  FY03 SMALL ARMS WEAPONS FIRING AT RANGE ROAD COMPLEX 

Small Arms Number of Rounds 

Weapon/Ammunition Day 
(0700 - 2200) 

Night 
(2200 - 0700) 

5.56mm 970043 0 
7.62mm 25653 0 

0.22 CAL 1000 0 
0.40 CAL 50843 0 
0.45 CAL 4800 0 

9mm 243529 0 
SHOTGUN 140 0 

Total Rounds 1296008 0 
Source: FY03 FTIG RFMSS Data 

 
SMALL ARMS NOISE IMPACTS 
 
Figure 3-5 shows the noise contours associated with the modeling results. Under current conditions, 
the Noise Zone III and Noise Zone II small arms contours are contained within the installation 
perimeter, and all potentially affected land uses on the installation are compatible with the indicated 
noise levels.  The noise from small arms firing is compatible with Federal Guidelines contained 
within Appendix B.   
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FIGURE 3-5. FTIG SMALL ARMS NOISE CONTOURS 

3.3.3 AIRCRAFT NOISE 
 
3.3.3.1 MUIR ARMY AIRFIELD 
 
Fixed-wing aircraft and helicopters currently operate in and out of Muir Army Airfield (MAAF). 
MAAF training activities include general observation of military training, low-altitude exercises, 
carrying cargo, night vision goggle missions, and tactical aviation training.  Though both rotary-
wing and fixed-wing aircraft utilize the MAAF runway, the vast majority of operations involve 
rotary-wing aircraft training.  Most of the of rotary-wing training occurs as closed pattern flights that 
loop either to the south of the runway at 1,200 feet AGL during the day or to the north of the runway 
at 900 feet AGL during training after dark.  These rotary-wing closed pattern flights extend 3,000 to 
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4,000 feet from the runway ends and 3,000 feet laterally.  On the uninhabited portions of the 
installation, helicopters frequently operate at altitudes below 500 feet AGL.  The remaining rotary-
wing operations, approximately 15%, depart MAAF and fly specific routes at 600 to 800 feet AGL 
through Indiantown Gap following Route 443 into the restricted airspace on the north side of Blue 
Mountain [the Northern Training Area, (NTA)].   
 
Only 4 percent of MAAF annual operations involve fixed-wing landing or takeoff operations.  Upon 
departure, the fixed-wing aircraft reach 5,000 feet AGL about 33,000 feet after rotation and initiate 
approach from about 6,000 feet AGL approximately 114,000 feet from the runway threshold.  Fixed-
wing aircraft train over the range impact area in gunnery and bombing sorties.   

MAAF houses a number of units including the Eastern Army Aviation Training Site (EAATS), the 
second largest helicopter training facility in the United States. The EAATS is the Army's only 
Reserve Component training site for cargo and utility helicopter pilots and maintenance crews. 
EAATS combines live flight time with advanced simulation to create a realistic, cost-effective 
learning environment. This unit operates the UH-1H Huey, CH-47D Chinook and UH-60A 
Blackhawk helicopters. Also stationed at MAAF are the 2-104 AVN and an Air Cavalry unit.  The 
data used to develop the noise contours for MAAF are shown in Table 3-5. 
 

TABLE 3-5:  MAAF AVERAGE DAILY AIRCRAFT OPERATIONS (2003) 

Aircraft Type Day Operations 
(0700 – 2200 hours) 

Night Operations 
(2200 – 0700 hours) 

CH-47 Chinook 30 20 
UH-60 
Blackhawk 

70 40 

UH-1 Huey 30 10 
AH-64 Apache 20 30 
OH-58 Kiowa 40 20 
C-12 Huron 4 2 
C-23 Sherpa 6 2 
TOTAL 200 124 

 
The noise contours resulting from existing (2003) aircraft operations at the MAAF runway are 
depicted on Figure 3-6.  The noise contours indicate that the Zone II contour extends slightly off of 
the installation along the southeast boundary.  The Zone III is contained within FTIG.   
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Once they leave the airfield vicinity, rotary-wing flights maintain a minimum flight altitude of 500 
feet AGL when they are off of the installation.  The flights go through Indiantown Gap, Swatara Gap 
and Manada Gap.   The low number of operations is not enough to generate a Noise Zone III or II 
contour along these flight routes.  Though annual average noise levels are compatible with noise-
sensitive land uses along the flight corridors, there is the possibility that an individual overflight 
could cause annoyance to those along the corridor.   
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3.3.3.2 BOLLEN AIR-TO-GROUND RANGE OPERATIONS 
 
The Bollen Range at FTIG provides pilots with realistic training in attacking ground targets from the 
air.  All bombing and air-to-ground firing are accomplished with inert ordinance- high explosives are 
not used.  Some types of bomb munitions have small propellant charges (equivalent to two shotgun 
shells) to disperse a marking agent to aid in the scoring process.  Consequently, all of the noise 
associated with the use of the Air-to-Ground Range is caused by aircraft operations or by 
machineguns fired from the aircraft to the ground while flying low over the range.  Gun noise 
associated with strafing is confined to a very narrow corridor over a remote part of the Range.  The 
numbers of annual operations at Bollen Range are shown in Table 3-6.  Because the flights are 
dispersed throughout the range, the level of operations is not high enough to generate a noise 
contour.   

TABLE 3-6:  BOLLEN RANGE SORTIE-OPERATIONS AT FTIG 

Aircraft Annual  

Operations 

Aircraft Annual 
Operations 

A-10 Warthog 1,467 AH-1W Cobra / UH-1 Huey 190 
F-16 Fighting Falcon 685 CH-53 Chinook 93 

C-130 Hercules 432 MH-60 Blackhawk 2 
C-141 Starlifter 30 HH-64 Apache 93 

Total 2614 Total 378 
 
 
3.3.4 REGIONAL EQUIPMENT OPERATORS TRAINING SITE  
 
The Regional Equipment Operators Training Site (REOTS) is designed to familiarize, support, 
enhance, and elevate the equipment operator's proficiency on equipment used during rapid runway 
repair. Equipment operation at the REOTS includes training on four key equipment pieces: the 
bulldozer, grader, excavator, and front-end loader.  Off-highway dump trucks are also used at the 
site.  Daily classes at the REOTS occur from 0700 to 1630 hours Monday through Thursday and 
0700 to 1230 on Friday.  The REOTS equipment is used continuously during the training periods 
with intermittent periods of inactivity, resulting in noise levels that may vary as much as 15 dB 
during a typical operational cycle on any given day.  The REOTS is located in the eastern portion of 
FTIG.  The Station occupies four parcels of land totaling approximately 100 acres.   
 
Residential properties adjacent to the FTIG boundary are within several thousand feet of the REOTS 
training area.  A large number of measurements were made of operating equipment at the REOTS in 
1997 to support an Environmental Assessment for Kelly Air Force Base (KAFB 1997) and 
measurements were made at nearby residential properties in 1999 (Mannion 1999).    The data 
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collected for the 1997 EA included noise levels for each individual type of equipment at idle, 
moving, and full speeds.  The highest levels for each type of equipment ranged from 68 to 91 dBA at 
125 feet.  Noise levels typically decrease 6 dB for each doubling of distance.  Therefore, noise levels 
for the equipment would range from 44 dBA to 67 dBA at 2,000 feet.    

The Mannion study went further to investigate noise impacts from the REOTS on nearby residents.  
In May 1999, noise levels were monitored at four locations over a period of three days.  Noise levels 
ranged from a high of 69.4 dBA at a point atop the existing berm to a low of 50.9 dBA on the 
Southwest side of the existing berm, between the berm and nearby residences.  The reading of 50.9 
dBA at the site closest to the residences would indicate that noise levels are compatible with the 
residential land uses. 

3.4 FUTURE NOISE ENVIRONMENT 
 
Future projects and operational changes at FTIG will have effects on the current noise environment.  
In March 2002, an Environmental Impact Statement (EIS) was completed to evaluate environmental 
impacts of proposed changes.  Part of the EIS covered the construction of a new Multi-Purpose 
Training Range (MPTR).  The MPTR would be used for firing of the 120mm Tank Gun.  Figure 3-6 
shows the noise contours based on the FY03 data with the addition of proposed operations on the 
MPTR.  The operations modeled for the MPTR included 5,412 120mm inert Tank rounds and 
22,704 25mm gun rounds.  As with typical years when there are not high troop deployments, 
residences on post would be exposed to Zone III levels, and there would be off-post residences 
exposed to Zone II levels.   
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The PAARNG is drafting an EIS for the transformation of the 56th Brigade into a Stryker Brigade 
Combat Team (SBCT).  The Proposed Action involves the construction and operation of new 
training ranges at FTIG. New facilities that would conduct small arms live-fire training include a 
Sniper Field Fire Range (SFFR), Multi-Purpose Machine Gun (MPMG)Range, MK-19 40mm 
Machine Gun Range (MGR), Infantry Squad Battle Course (ISBC), Urban Assault Course (UAC), 
Live-Fire Shoot House, Live-Fire Breach Facility, Modified Record Fire (MRF) Range and a 
Combined Arms Collective Training Facility (CACTF).   
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The 40mm MGR, MPMG, and ISBC Ranges would be constructed in areas that are already 
contained within the Noise Zones II and III from large caliber weapons firing.  Since the weapons 
fired on these ranges are much quieter than large caliber weapons, the added operations at these 
proposed sites would not be enough to increase the size of the existing noise contours.   The site of 
the proposed SFFR is approximately 500 meters from the western boundary and the nearest 
residence is over 1,000 meters away from the proposed site. The loudest weapon fired on the SFFR 
will be the M24 7.62 mm rifle.  Other proposed ranges that will fire small arms weapons include the 
Live Fire Shoot House, Live Fire Breach Facility, UAC and CACTF.  The loudest small arms 
weapon fired on any of these ranges will be the 5.56 mm rifle.  The closest noise-sensitive receptor 
is over 1,000 meters from the proposed sites.  Given the distances from the proposed ranges to the 
nearest residences, and the direction of fire on the ranges, the noise from firing on the proposed 
ranges would not affect noise levels off post. 
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SECTION FOUR 
JOHNSTOWN AASF 

 
4.1 JOHNSTOWN LOCATION 
 
Johnstown Army Aviation Support Facility (AASF) is located at the Johnstown-Cambria County 
Airport (J-CCA), 5 miles east of Johnstown, approximately 55 miles east of Pittsburgh in 
Southwestern Pennsylvania (Figure 4-1). The airport has three runways, including a precision 
approach, paved runway extending 7,000 feet. The nearest large community to the airport is the City 
of Johnstown; Johnstown Industrial Park is located within 2 miles of the airport. The closest 
residential area to the airport is the Township of Richland, which is located approximately 4 miles 
southwest of the airport and consists primarily of undeveloped land. Remaining land uses in the 
township consist of agriculture, transportation, communication, and residential (U.S. Army Corps of 
Engineers [ACOE] 1994). Land surrounding the airport is primarily zoned as office commercial; 
other land use zoning includes light industrial, manufacturing, and single family residential 
(Richland Township 1987).  Predominant land uses in the vicinity of the airport presently consist of 
agricultural uses and undeveloped land. 
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4.2 HISTORY 
 
In 1996, the U.S. Army Reserve constructed an Aviation Support Facility (ASF) at the J-CCA.  At 
that time, PAARNG AASF #2 was located at Washington, PA.  But, due to inadequate facilities, it 
was proposed that the AASF and the 1st of the 104th Aviation Battalion would be relocated to USAR 
ASF at J-CCA.  The relocation would include the unit's 24 AH-1F Cobra attack helicopters. At the 
same time, the 258' Air Traffic Control Flight (258 ATCF), of the PAANG was proposed to be 
relocated to J-CCA.  Prior to the relocation, J-CCA averaged 100 civilian operations per day. 
 
In 1998, an Environmental Assessment (EA) was completed which evaluated the impacts for the 
proposed relocations (ANG 1998).  The EA showed that the Noise Zone II (65-75 ADNL) would 
remain almost entirely on airport property, and Noise Zone III (>75 ADNL) would remain within the 
airfield and would not affect any inhabited, permanent structures. Since these noise levels would 
remain within the airport, with highest levels confined to the airfield, potential noise impacts would 
not be significant.  After the Finding of No Significant Impacts (FONSI), the units were relocated to 
the ASF at J-CCA. 
 
4.3 AIRCRAFT OPERATIONS 
 
Currently, J-CCA is used by both civilian and military aircraft.  Over the last year, there were 
approximately 53,000 operations at the airport, with 37% of these being military (PAANG and 
PAARNG) operations (www.airnav.com).  The 24 PAARNG AH-1 Cobras stationed at the AASF 
are in the process of being replaced by AH-64 Apache helicopters (NGB 2002).  In March of 2004, 
the AASF received 8 AH-64 Apaches helicopters.   Eight more are expected within the coming year. 
The noise contours for the operations at J-CCA once the Apache fielding has been completed are 
depicted in Figure 4-2.  Helicopter activity will average 152 daytime and 8 nighttime operations per 
month.   
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4.4 NOISE IMPACTS 
  
The nearest large community to the airport is the City of Johnstown; Johnstown Industrial Park is 
located within 2 miles of the airport. The closest residential area to the airport is the Township of 
Richland, which is located approximately 4 miles southwest of the airport and consists primarily of 
undeveloped land. Remaining land uses in the township consist of agriculture, transportation, 
communication, and residential (U.S. Army Corps of Engineers [ACOE] 1994). Land surrounding 
the airport is primarily zoned as office commercial; other land use zoning includes light industrial, 
manufacturing, and single family residential (Richland Township 1987).  
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The noise contours for J-CCA show a minimal impact on land outside of the airport property.  Also, 
operating procedures have been put in place to mitigate potential noise impacts of individual 
overflights.  Johnstown AASF uses two sets of approach and departure routes for helicopter flights.  
These routes are delineated such that they avoid overflying residential areas.  On approaches, the 
helicopters maintain an altitude of 1200 feet AGL until they are within 2000 feet of the approach end 
of the runway.  By maintaining this altitude, it minimizes noise impacts to those on the ground. No 
fly areas have also been established over Johnstown, the Town of Windber and the University of 
Pittsburgh-Johnstown.   
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SECTION FIVE 
MILITARY ARICRAFT AND WEAPONS 

 
5. MILITARY WEAPONS AND AIRCRAFT 
 
The military equipment below are used on the ranges and/or airspace operated by the PAARNG.   
 
5.1 HELICOPTERS 

 

 
Figure 5-1. AH-64 Apache  
 
 

 
Figure 5-2. CH-47D Chinook 
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Figure 5-3. CH-53 Sea Stallion (Marines) 
 
 

 
Figure 5-4. UH-60 Blackhawk 
 

 
 
 
Figure 5-5. UH-1 Huey 
UUH 
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Figure 5-6. OH-58D Kiowa Warrior 
 

 
Figure 5-7. AH-1W Cobra 
 
5.2  FIXED-WING AIRCRAFT 

 

 
Figure 5-8. A-10 Warthog 
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Figure 5-9. F-16 Fighting Falcon 
 
 

 
 

Figure 5-10. MH-6 Little Bird 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5-11. C-130 Hercules 
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Figure 5-12. C-141 Starlifter 
 
 

 
Figure 5-13. C-12 Huron 
 
 

 
Figure 5-14. C-23 Sherpa 
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5.3 LARGE CALIBER WEAPONS 
 

 
Figure 5-15. M198- 155mm Towed Howitzer 
 
 

 
Figure 5-16. M119- 105 mm Towed Howitzer 
 
 

 
Figure 5-17. 81 mm Mortar 
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Figure 5-18. M109A6 Paladin Self-propelled 155mm Howitzer 
 
 

 
Figure 5-19. 120 mm Mortar 
 
 
5.4 SMALL ARMS 
 

 
Figure 5-20. M16 5.56 mm Rifle 
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Figure 5-21. M249 SAW 5.56 mm Light Machine Gun 
 
 

 
Figure 5-22. M2 .50 Cal Machine Gun 
 
 

 
Figure 5-23. M60 7.62 mm Machine Gun 
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APPENDIX A 
  

DESCRIPTION OF THE NOISE ENVIRONMENT, NOISE EVALUATORS 
AND NOISE CONTOURING PROCEDURES 

 
 
A.1  INTRODUCTION 
 
Noise is defined as unwanted sound.  Sound is the variation of air pressure about a mean 
(atmospheric) pressure.  These changes in the atmospheric pressure [100,000 Pascals (14.7 pounds 
per square inch) (psi)] vary from approximately 0.0006 Pascals for a whisper at 2 meters to 1,000 
Pascals for firing an M16 rifle at the firer's ear.  Because of this large range of sound pressure, and 
the fact that the human ear responds more closely to a logarithmic scale rather than a linear scale, 
sound pressure level is defined as 20 times the common logarithm of the ratio of the sound pressure 
to the reference pressure (0.00002 Pascal).  The sound pressure level is measured in decibels (dB).  
For example, if the sound pressure doubles from 0.2 to 0.4 Pascals, the level increases by 6 dB from 
80 to 86 dB. 
 
A characteristic of environmental noise is that it is not steady, but varies in amplitude from one 
moment to the next.  To account for these variations in the sound pressure level with time, and to 
assess environmental noise in a consistent and practical manner, a statistical approach has been used 
to reduce the time-varying levels to single numbers.  The currently accepted single-number 
evaluators are the equivalent sound level (LEQ) and the day-night level (DNL). 
 
The physical basis of the noise system is the noise source, path, and receiver relationship.  Noise 
emanates from a source, travels along a path, and is perceived by the receiver.  The affect of noise on 
the receiver can be considered the focal point of the entire system. 
 
Before a noise problem can be resolved, however, the nature and intensity of the noise must be 
quantified.  Because of the different types of noise, e.g., fixed- and rotary-wing aircraft flyovers, 
ground run-up, and explosive detonations, a weighting system was developed to measure these 
various types of noise. 
 
In environmental noise, the sound pressure level is usually measured using one of the frequency 
networks of the sound level meter.  Since the human ear is more sensitive to sounds of 1,000 Hertz 
and above than sounds of 125 Hertz and below, it is appropriate to apply a weighting function to the 
noise spectrum, which will approximate the response of the human ear.  The A-weighting frequency 
network of the sound level meter de-emphasizes the lower frequency portion of the noise spectrum 
to approximate the human ear's response to the noise. This A-weighting frequency response is 
specified by an American National Standards Institute (ANSI) standard (ANSI 1983).  Thus, the 
A-weighting of the frequency content of the noise signal has been found to have an excellent 
correlation with the human subjective judgment of annoyance of the noise.  The sound pressure 
levels measured using the A-weighting network are expressed as dBA. 
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To assess the additional annoyance caused by low frequency vibration of structures, the C-weighting 
network is used to evaluate the impulsive noise from all weapons larger than small arms.  This 
weighting is also specified by the standard.  The sound pressure levels measured using the 
C-weighting network are expressed as dBC. 
 
A.2  HISTORY OF NOISE EVALUATORS 
 
Before the mid 1970's, every organization had its own set of preferred environmental noise 
evaluators.  This resulted in a wide variety of evaluators.  Since each evaluator was developed for a 
specific purpose, a noise environment measured with one evaluator could not be compared with an 
environment measured using another evaluator. 
 
In carrying out its responsibilities under the Noise Control Act of 1972 (PL 92-574 1972), the U.S. 
Environmental Protection Agency (EPA) recommended the adoption of a single environmental noise 
evaluator, the LEQ and its 24-hour version, DNL.  The Department of Defense, along with most 
other U.S. Government agencies followed the EPA recommendation. The DNL is the most widely 
accepted descriptor for environmental noise (FAA 1990) because of the following characteristics: 
 

 The DNL is a measurable quantity. 
 

 The DNL is simple to understand and use by planners and the public who are not familiar 
with acoustics or acoustical theory. 

 
 The DNL provides a simple method to compare the effectiveness of alternative scenarios. 

 
 The DNL is a "figure of merit" for noise impacts which is based on communities' reactions to 

environmental noise. 
 

 The DNL is the best measure of noise exposure to identify significant impacts on the quality 
of the human environment. 

 
 By Federal interagency agreement, the DNL is the best descriptor of all noise sources for 

land use compatibility planning. 
 

 The DNL is the only metric with substantial body of scientific survey data on the reactions of 
people to noise. 

 
In recommending the DNL, the EPA noted that most noise environments are characterized by 
repetitive behavior from day to day, with some variation imposed by differences between weekday 
and weekend activity, as well as seasonal variation.  To account for these variations, an annual 
average is used. 
 
Since annoyance is caused by long-term dissatisfaction with the noise environment, the annual 
average is an excellent predictor of the average community annoyance when there is not a large 
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variation in the day-to-day or season-to-season DNL.  The annual DNL is not a good predictor of 
noise complaints, since complaints represent the person's immediate dissatisfaction with the noise 
environment. 
 
Currently, there are no guidelines for judging the land use compatibility for single noise events.  
Although much of the early work on annoyance was done on single events, each study was designed 
differently, and the results cannot be combined in a systematic fashion to form a statistically-valid 
sample.  Most of these studies were either done inside a laboratory or, if done outdoors, in controlled 
settings.  Only recently has equipment become available which would allow subjects to register their 
annoyance if single events are experienced during their routine activities.  There is not enough of this 
information available to support setting standards on single events. 
 
For impulsive noise, the Department of the Army uses the C-weighted DNL.  The use of 
C-weighting is based on the findings of the National Academy of Sciences Committee on Hearing, 
Bioacoustics and Biomechanics (CHABA) (CHABA 1981).  Studies have been performed by the 
U.S. Army Construction Engineering Research Laboratory (USACERL) (U.S. Army 1984) to define 
the average annoyance as a function of the C-weighted DNL.  The ANSI (ANSI 1986) has endorsed 
this method for predicting the annoyance caused by impulsive noise. 
 
Recent research by the USACERL (Schomer 1994) confirms what Luz and Lewis (Luz 1979) 
previously found.  Annoyance from impulsive noise does not increase at the same rate as annoyance 
from continuous noise.  It increases twice as fast.  That is, if an increase in the continuous noise level 
causes the annoyance to double, the same increase in the impulsive noise level will cause the 
annoyance to increase fourfold.  At a sound exposure level (SEL) of 103 decibels (dB) the 
annoyance from continuous and impulsive noise is equal.   
 
A.3  LEQ/DNL NOISE EVALUATORS 
 
The LEQ is defined as the equivalent steady state sound level that, in a stated period of time, would 
contain the same acoustic energy as the time-varying sound during the same period.  The LEQ is an 
energy average.  The energy average puts more emphasis on the higher sound pressure levels than 
the arithmetic average.  The LEQ is usually computed for a 1-minute, 10-minute, 30-minute, 1-hour, 
8-hour or 24-hour segment of environmental noise. 
 
To assess the added annoyance of the environmental noise during the nighttime hours (2200 - 0700 
hours), the DNL is used.  The DNL is the 24-hour LEQ, with a 10 dB penalty added to the nighttime 
levels. 
 
By using the LEQ and DNL, the three important determinants of noise annoyance can be described 
by using a single number.  The three determinants are the intensity of the noise event, the duration of 
the noise event, and the number of times the noise event takes place.  Numerous laboratory and field 
studies have confirmed that the tradeoff between intensity, duration and number is adequately 
described by averaging the total acoustical energy. 
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A.4  NOISE CONTOURS 
 
Noise contours for all noise sources are generated using the A- or C-weighted DNL.  The contours 
are computed by averaging over the time period of interest, the acoustical energy from the operations 
of the set of noise sources of interest.  The averaging period is usually a busy day, a training cycle, or 
a year.  The contours, representing the boundaries between the noise zones, are constructed by 
connecting points of equal acoustical energy. 
 
For example, the contours for an airfield are computed by averaging at many points the acoustical 
energy arriving at these points from aircraft operations.  A 10 dB penalty is added to all nighttime 
operations.  The contours for the airfield are constructed by connecting all points having a total 
acoustical energy equal to 65 dBA and connecting all points equal to 75 dBA. 
 

A.4.1.  AIRCRAFT NOISE 
 

The single event noise levels for PAARNG aircraft activity were generated using the 
NOISEMAP 6.5 computer program database.  This program was developed for the US 
Air Force by Wyle Laboratories (U.S. Air Force 1990a).   
 

A.4.2.  SMALL ARMS NOISE 
   

Small arms noise contours were generated using the Small Arms Range Noise 
Assessment Model (SARNAM) (Pater 1999).  It incorporates the latest available 
information on weapons noise source models (including directivity and spectrum), 
sound propagation, effects of noise mitigation and safety structures (walls, berms, 
ricochet barriers), and community response protocols for small arms noise.  SARNAM 
uses a more suitable noise metric than has been previously used for small arms in the 
US.  It includes an extensive selection of weapons in the source library, can handle 
multiple ranges of various types, and is designed to maximize user productivity.  The 
graphical output shows noise contours and range boundaries and can also display 
installation features. 
 

A.4.4  SINGLE EVENTS 
 

The noise level from a single event, such as artillery firings or explosive detonations, is 
useful to predict the annoyance and potential complaints caused by these events.  To 
provide this supplemental information, single event levels are included in this 
assessment. 

The single event levels for Howitzer and Tank firing at FTIG were predicted using the 
PEAKEST computer model. The impulsive noise model computes the event level for 
several propagation conditions. The conditions used in this model, based on 
meteorological factors, are negative gradient, base, focus, and maximum focus. The 
model was developed by the U.S. Army Construction Engineering Research Laboratory 
(USACERL). The PEAKEST program (USACERL, 1988) computes the unweighted 



PAARNG Operational Noise Management Plan                                                         January 2006 
          

A-5 

peak levels for the four conditions listed above. PEAKEST predicts the levels at a 
specific distance from the source.  
 

A.5  NOISE LEVEL REDUCTION FEATURES 
 
The outside noise environment can be reduced inside structures with the appropriate construction.  
Examples of aircraft and vehicle noise level reduction (NLR) between outside and inside a structure 
are given in Table A-1 for various types of construction. 
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TABLE A-1.  TYPICAL BUILDING CONSTRUCTION NLR VALUES. (U.S. Army 
1978)  
Type of Construction      NLR, dBA 
 
Conventional wood frame - windows open  15 - 20 

- windows closed  25 - 30 
- no windows or 

0.25 inch glass windows sealed in 
place      30 - 35 
0.125 inch glass windows, sealed in 
place*      20 - 25 
0.25 inch glass windows, sealed in 
place*      25 - 30 

 
Walls and roof - weighting 20 to 40 

pounds per square foot, no windows*  35 - 40 
 - weighting 40 to 80 
pounds per square foot, no windows*  40 - 45 
 - weighting over 80 
pounds per square foot, no windows*  45 – 50 

  
 *Assuming a surface area consisting of only this element. 
 
In addition to the types of construction listed in the Table, the NLR of a structure can be 
increased by: 
 

• WALLS.  The NLR of walls can be increased by increasing the mass of the walls, using 
"dead" air spaces (increasing air space between walls), using staggered studs, sealing cracks 
and edges, using or increasing insulation, and using acoustic coatings.  Also, special 
attention should be given to openings (electrical outlets, medicine cabinets, etc.) and the use 
of resilient materials to hold panels to studs. 

 
• ROOFS.  The NLR of roofs can be increased by increasing the mass of the roof and sealing 

cracks and edges. 
 

• CEILINGS.  The NLR of ceilings can be increased by using or increasing insulation, using 
acoustic coatings or ceilings, and using non-fixed suspension methods. 

 
• FLOORS.  The NLR of floors can be increased by increasing the mass of the floor, blocking 

off all joists, and using resilient supports between joists and floor. 
 

• WINDOWS.  The NLR of windows can be increased by using sealed windows, increasing 
glass thickness, using double glazed windows, and increasing the volume of "dead" air space 
in double glazed windows. 
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• DOORS.  The NLR of doors can be increased by using solid core doors and using doorframe 

gaskets. 
 

• INTERIOR DESIGN.  The NLR of interior spaces can be increased by using heavy drapes 
and carpets, and using acoustic ceiling treatment. 

 
A.6  CONCLUSION 
 
A significant amount of noise is produced by military installations.  By careful consideration of 
noise sources, the paths this noise will take and the effect it has on the receiver, adequate land use 
plans can be designed and adopted for military installations and adjacent land. 
 
By cooperative efforts on the part of military and civilian planners, the communities can be protected 
from sound levels that could endanger citizens' health, safety and welfare and, at the same time, 
protect the military mission of the installations that produce this noise. 
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APPENDIX B 
GUIDELINES FOR COMPATIBLE LAND USE 

 
B.1  GUIDELINES FOR CONSIDERING NOISE IN LAND USE PLANNING AND          
CONTROL.  (FICUN 1980)   
                                    NOISE ZONES/ADNL LEVELS 
                              NZ I                 NZ II                    NZ III 
SLUCM                          0-     55-     65-     70-      75-      80-     85 
 No.  LAND USE              55       65      70      75       80       85        + 
10    RESIDENTIAL 
 
 11    Household Units    Yes Yes* 251 301 No No No 
 12    Group Quarters     Yes Yes* 251 301 No No No 
 13    Residential Hotels  Yes Yes* 251 301 No No No 
 14    Mobile Home Parks or 
          Courts              Yes Yes* No No No No No 
 15    Transient Lodgings  Yes Yes* 251 301 351 No No 
 16    Other Residential  Yes Yes* 251 301 No No No 
 20,30 MANUFACTURING 
 21     Food & Kindred 
           Products         Yes Yes Yes Yes2 Yes3 Yes4 No 
 22    Textile Mill Products Yes Yes Yes Yes2 Yes3 Yes4 No 
 23    Apparel/Other 
          Finished Products  Yes Yes Yes Yes2 Yes3 Yes4 No 
 24    Lumber & Wood 
          Products           Yes Yes Yes Yes2 Yes3 Yes4 No 
 25    Furniture & Fixtures Yes Yes Yes Yes2 Yes3 Yes4 No 
 26    Paper & Allied 
          Products            Yes Yes Yes Yes2 Yes3 Yes4 No 
 27    Printing, Publishing 
          & Allied Industries  Yes Yes Yes Yes2 Yes3 Yes4 No 
 28    Chemicals & Allied 
          Products             Yes Yes Yes Yes2 Yes3 Yes4 No 
 29    Petroleum Refining & 
          Related Industries  Yes Yes Yes Yes2 Yes3 Yes4 No 
 31    Rubber & Misc Plastic 
          Products - Manufac  Yes Yes Yes Yes2 Yes3 Yes4 No 
 32    Stone, Clay & Glass 
          Products - Manufac  Yes Yes Yes Yes2 Yes3 Yes4 No 
 33    Primary Metal 
          Industries         Yes Yes Yes Yes2 Yes3 Yes4 No 
                                            NOISE ZONES/ADNL LEVELS 
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                              NZ I                 NZ II                    NZ III 
SLUCM                          0-   55-   65-   70-   75-   80-    85 
 No.  LAND USE              55     65     70     75     80     85      + 
 
20,30 MANUFACTURING continued 
 
34    Fabricated Metal 

Products - Manufac  Yes Yes Yes Yes2 Yes3 Yes4 No 
35    Professional,  
         Scientific & Controls Yes Yes Yes 25 30 No No 
39    Miscellaneous 
         Manufacturing      Yes Yes Yes Yes2 Yes3 Yes4 No 
 
40    TRANSPORT, COMMS & UTIL 
 
41    Railroad, Rapid Rail 
         Transit & Street Rail Yes Yes Yes Yes2 Yes3 Yes4 Yes4 
42    Motor Vehicle 
         Transportation     Yes Yes Yes Yes2 Yes3 Yes4 Yes4 
43    Aircraft 
         Transportation      Yes Yes Yes Yes2 Yes3 Yes4 Yes4 
44    Marine Craft 
         Transportation      Yes Yes Yes Yes2 Yes3 Yes4 Yes4 
45    Highway & Street 
         Right-of-Way        Yes Yes Yes Yes2 Yes3 Yes4 Yes4 
46    Automobile Parking  Yes Yes Yes Yes2 Yes3 Yes4 No 
47    Communications     Yes Yes Yes 255 305 No No 
48    Utilities            Yes Yes Yes Yes2 Yes3 Yes4 Yes4 
49    Other Transportation, 
         Comms & Utilities   Yes Yes Yes 255 305 No No 
 
50    TRADE 
 
51    Wholesale Trade     Yes Yes Yes Yes2 Yes3 Yes4 No 
52    Retail - Building 
         Materials, Hardware/ 
         Farm                 Yes Yes Yes Yes2 Yes3 Yes4 No 
53    Retail - General 
         Merchandise         Yes Yes Yes 25 30 No No 
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                                            NOISE ZONES/ADNL LEVELS 
                              NZ I                 NZ II                    NZ III 
SLUCM                          0-   55-   65-   70-   75-   80-    85 
 No.  LAND USE              55     65     70     75     80     85      + 
 
50    TRADE continued 
 
54    Retail - Food       Yes Yes Yes 25 30 No No 
55    Retail - Auto, Marine, 
         Aircraft & Parts     Yes Yes Yes 25 30 No No 
56    Retail - Apparel & 
         Accessories         Yes Yes Yes 25 30 No No 
57    Retail - Furniture, 
         Furnishings & 
         Equipment           Yes Yes Yes 25 30 No No 
58    Retail - Eating & 
         Drinking Facilities  Yes Yes Yes 25 30 No No 
59    Other Retail Trade  Yes Yes Yes 25 30 No No 

 
60    SERVICES 
 
61    Finance, Insurance & 
         Real Estate Services Yes Yes Yes 25 30 No No 
62    Personal Services   Yes Yes Yes 25 30 No No 
62.4 Cemeteries11       Yes Yes Yes Yes2 Yes3 Yes4 Yes6 
63    Business Services  Yes Yes Yes 25 30 No No 
64    Repair Services     Yes Yes Yes Yes2 Yes3 Yes4 No 
65    Professional Services Yes Yes Yes 25 30 No No 
65.1  Hospitals, Nursing 
          Homes            Yes Yes* 25* 30* No No No 
65.1  Other Medical 
          Facilities           Yes Yes Yes 25 30 No No 
66    Contract Construction 
         Services           Yes Yes Yes 25 30 No No 
67    Government Services  Yes Yes* Yes* 25* 30* No No 
68    Educational Services Yes Yes* 25* 30* No No No 
69    Miscellaneous 
         Services           Yes Yes Yes 25 30 No No 
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                                            NOISE ZONES/ADNL LEVELS 
                              NZ I                 NZ II                    NZ III 
SLUCM                          0-   55-   65-   70-   75-   80-    85 
 No.  LAND USE              55     65     70     75     80     85      + 
 
70    CULTURAL, ENTERTAINMENT & REC 
 
71    Cultural Activities, 
          Including Churches  Yes Yes* 25* 30* No No No 
71.2  Nature Exhibits     Yes Yes* Yes* No No No No 
72    Public Assembly     Yes Yes Yes No No No No 
72.1  Auditoriums, Concert 
          Halls                 Yes Yes 25 30 No No No 
72.11 Outdoor Music Shells, 
           Amphitheaters     Yes Yes* No No No No No 
72.2  Outdoor Sports Arenas, 
          Spectator Sports     Yes Yes Yes7 Yes7 No No No 
73    Amusements          Yes Yes Yes Yes No No No 
74    Recreational 
         Activities          Yes Yes* Yes* 25* 30* No No 
75    Resorts, Groups & 
         Camps               Yes Yes* Yes* Yes* No No No 
76    Parks               Yes Yes* Yes* Yes* No No No 
79    Other Cultural, 
       Entertainment & 
       Recreation           Yes Yes* Yes* Yes* No No No 
 
80    RESOURCE PRODUCT & EXTRACT 
 
81    Agriculture (Except 
          Livestock)11        Yes Yes Yes8 Yes9 Yes10 Yes10 Yes10 
81.5- Livestock Farming & 
81.7 Animal Breeding       Yes Yes Yes8 Yes9 No No No 
82    Agricultural Related 
         Activities11         Yes Yes Yes8 Yes9 Yes10 Yes10 Yes10 
83    Forestry Activities & 
         Related Services11   Yes Yes Yes8 Yes9 Yes10 Yes10 Yes10 
84    Fishing Activities & 
         Related Services     Yes Yes Yes Yes Yes Yes Yes 
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                                   NOISE ZONES/ADNL LEVELS 
                              NZ I                 NZ II                    NZ III 
SLUCM                          0-   55-   65-   70-   75-   80-    85 
 No.  LAND USE              55    65    70    75    80    85      + 
 
80    RESOURCE PRODUCT & EXTRACT continued 
 
85    Mining Activities & 
         Related Services     Yes Yes Yes Yes Yes Yes Yes 
89    Other Resource 
         Production &  
         Extraction            Yes Yes Yes Yes Yes Yes Yes  
 
Legend: 
 
SLCUM Standard Land Use Coding Manual 
 
Yes  Land use and related structures compatible without restrictions. 
 
No  Land use and related structures are not compatible and should be prohibited. 
 
ADNL  A-weighted day-night sound level 
 
NZ  Noise Zone 
 
Yesx  (Yes with restrictions) Land use and related structures generally compatible; see 

footnotes. 
 
 
25, 30, 35 Land use and related structures generally compatible; measures to achieve noise level 

reduction (NLR) of 25, 30 or 35 must be incorporated into design and construction of 
structure. 

 
25*, 30*, 35* Land use generally compatible with NLR; however, measures to achieve an overall 

NLR do not necessarily solve noise difficulties; additional evaluation is warranted. 
 
NLR  Noise level reduction (outdoor to indoor) to be achieved through incorporation of 

noise attenuation into the design and construction of the structure. 
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Footnotes: 
 

*  The designation of these uses as "compatible" in this zone reflects individual Federal 
agencies' consideration of general cost and feasibility factors as well as past 
community experiences and program objectives.  Localities, when evaluating the 
application of these guidelines to specific situations, may have different concerns or 
goals to consider. 

 

1  (a)  Although local conditions may require residential use, it is discouraged in 65-70 
ADNL and strongly discouraged in 70-75 ADNL.  The absence of viable alternative 
development options should be determined and an evaluation indicating that a 
demonstrated community need for residential use would not be met if development 
were prohibited in these zones should be conducted prior to approvals. 
(b) Where the community determines that residential uses must be allowed,  
measures to achieve outdoor to indoor NLR of at least 25 dB (65-70 ADNL) and 30 
dB (70-75 ADNL) should be incorporated into building codes and be considered in 
individual approvals.  Normal construction can be expected to provide a NLR of 20 
dB, thus the reduction requirements are often stated as 5, 10, or 15 dB over standard 
construction and normally assume mechanical ventilation and closed windows year 
round.  Additional consideration should be given to modifying NLR levels based on 
peak noise levels. 
(c) NLR criteria will not eliminate outdoor noise problems.  However, building  
location and site planning, design, and use of berms and barriers can help mitigate 
outdoor noise exposure particularly from ground level transportation sources.   
Measures that reduce noise at a site should be used wherever practical in preference 
to measures that only protect interior spaces. 

 
2  Measures to achieve NLR of 25 must be incorporated into the design and 

construction of portions of these buildings where the public is received, office areas, 
noise-sensitive areas, or where the normal noise level is low. 

 
3  Measures to achieve NLR of 30 must be incorporated into the design and 

construction of portions of these buildings where the public is received, office areas, 
noise-sensitive areas, or where the normal noise level is low. 

 
4  Measures to achieve NLR of 35 must be incorporated into the design and 

construction of portions of these buildings where the public is received, office areas, 
noise-sensitive areas, or where the normal noise level is low. 

 
5  If noise-sensitive, use indicated NLR; if not, use is compatible. 
 
6  No buildings. 
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7  Land use compatible provided special sound reinforcement systems are installed. 
 
8  Residential buildings require a NLR of 25. 
 
9  Residential buildings require a NLR of 30. 
 
10  Residential buildings not permitted. 
 
11  In areas with ADNL greater than 80, land use not recommended, but if community 

decides use is necessary, hearing protection devices should be worn by personnel. 
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APPENDIX C 

 
GLOSSARY OF TERMS, ACRONYMS & ABBREVIATIONS 

 
 
C.1  GLOSSARY OF TERMS. 
 
A-Weighted Sound Level, A-Level (AL) - The ear does not respond equally to sounds of all 
frequencies, but is less efficient at low and high frequencies than it is at medium or speech range 
frequencies.  Thus, to obtain a single number representing the sound pressure level of a noise 
containing a wide range of frequencies in a manner approximating the response of the ear, it is 
necessary to reduce, or weight, the effects of the low and high frequencies with respect to the 
medium frequencies.  Thus, the low and high frequencies are de-emphasized with the A-weighting. 
 
The A-scale sound level is a quantity, in decibels, read from a standard sound-level meter with A-
weighting circuitry.  The A-scale weighting discriminates against the lower frequencies according to 
a relationship approximating the auditory sensitivity of the human ear.  The A-scale sound level 
measures approximately the relative "noisiness" or "annoyance" of many common sounds. 
 
Aircraft - Fixed-wing (FW) (Airplane) and rotary-wing (RW) (Helicopter). 
 
Average Sound Level - The mean-squared sound exposure level of all events occurring in a stated 
time interval, plus ten times the common logarithm of the quotient formed by the number of events 
in the time interval, divided by the duration of the time interval in seconds. 

 
C-Weighted Sound Level, C-Level (CL) - The C-scale sound level is a quantity, in decibels, read 
from a standard sound level meter with C-weighting circuitry.  The C-scale incorporates slight de-
emphasis of the low and high portion of the audible frequency spectrum. 
 
Community.  Community means those individuals, organizations, or special interest groups affected 
by or interested in decisions affecting towns, cities, or unincorporated areas near or adjoining a 
military installation; and officials of local, state and federal governments, and Native American tribal 
councils responsible for decision making and administration of programs affecting those 
communities. 
 
Community Involvement Program.  Community involvement program means a carefully designed 
program, using a variety of techniques, which, in addition to informing the public of possible 
decisions and their potential consequences, provides opportunities for consultation with the public, 
and considers the public’s views before making decisions and taking actions. 
 
Continuous Noise - On-going noise whose intensity remains at a measurable level without 
interruption over an indefinite or a specified period of time. 
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Day-Night Average Sound Level (DNL) - The 24-hour average frequency-weighted sound level, in 
decibels, from midnight to midnight, obtained after addition of 10 decibels to sound levels in the 
night from midnight up to 7 a.m. and from 10 p.m. to midnight (0000 up to 0700 and 2200 up to 
2400 hours).  A-Weighting is understood unless otherwise specified. 
 
Decibels (dB) - The decibel is a logarithmic unit of measure of sound pressure. 
 
Encroachment - The term implies unguided use or development of the land surrounding a military 
installation. 
 
Equivalent Sound Level (LEQ) - The level of a constant sound which, in a given situation and time 
period, has the same energy as does a time varying sound.  For noise sources, which are not in 
continuous operation, the equivalent sound level may be obtained by summing individual sound 
exposure level (SEL) values and normalizing over the appropriate time period. 
 
Fixed-Wing Aircraft - A powered aircraft that has wings attached to the fuselage so that they are 
either rigidly fixed in place or adjustable, as distinguished from aircraft with rotating wings, like a 
helicopter. 
 
Frequency - Number of complete oscillation cycles per unit of time.  The unit of frequency is the 
Hertz (Hz). 
 
Helicopter - An aircraft deriving both lift and control from one or more power driven rotors rotating 
on substantially vertical axes. 
 
Hertz - Unit of frequency equal to one cycle per second. 
 
Impulse Noise (Impulsive Noise) - Noise of short duration (typically less than one second), 
especially of high intensity, abrupt onset and rapid decay, and often rapidly changing spectral 
composition.  Impulse noise is characteristically associated with such sources as explosions, impacts, 
the discharge of firearms, the passage of supersonic aircraft (sonic boom) and many industrial 
processes. 
 
Intermittent Noise - Fluctuating noise whose level falls one or more times to low or immeasurable 
values during an exposure. 
 
Involvement.  Involvement means systematic opportunities for members of the public to know 
about and express their opinions regarding possible decisions to be made as part of the Noise 
Management Program. 
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Military Operations Area (MOA) - A MOA is a special use airspace assignment of defined vertical 
and lateral dimensions established outside positive control areas to separate/segregate certain 
military activities from IFR traffic and to identify for VFR traffic where these activities are 
conducted. 
 
Noise - Any sound without value. 
 
Noise Exposure - The cumulative acoustic stimulation reaching the ear of a person over a specified 
period of time (e.g., a work shift, a day, or a lifetime). 
 
Noise Hazard (Hazardous Noise) - Acoustic stimulation of the ear, which is likely to produce 
noise-induced permanent threshold shift in some portion of the population. 
 
Noise Level Reduction (NLR) - NLR is the difference in decibels, between the A-weighted sound 
level outside a building and the A-weighted sound level inside a designated room in the building.  
The NLR is dependent upon the transmission loss characteristics of the building surfaces exposed to 
an exterior noise source, the particular noise characteristics of the exterior noise source and the 
acoustic properties of the designated room in the building. 
 
Noise Zone III (NZ III) - NZ III consists of an area around the source of the noise in which the day-
night sound level (DNL) is greater than 75 decibels, A-weighted (dBA) or 70 decibels, C-weighted 
(dBC).  The noise level within NZ III is considered so severe that noise-sensitive activities should 
not be conducted therein. 
 
Noise Zone II (NZ II) - NZ II consists of an area where the day-night sound level is between 65 and 
75 dBA or 62 and 70 dBC.  Exposure to noise within this area is considered significant and use of 
the land within NZ II should normally be limited to activities such as industrial, manufacturing, 
transportation and resource production. 
 
Noise Zone I (NZ I) - NZ I includes all areas around a noise source in which the day-night sound 
level is less than 65 dBA or 62 dBC.  This area is usually suitable for all types of land use activities. 
 
Public.  Public, for the purposes of this management plan, means the same thing as community. 
 
Public Information Program.  Public information program means a carefully designed effort, using 
a variety of techniques, to inform those people most likely to be interested or affected by actions 
resulting from the Environmental Noise Management Program and Plan. 
 
Sound Exposure Level (SEL) - The level of the sound pressure squared, integrated over a given 
time. 
 
Sound Level Meter - An instrument that provides a direct reading of the sound pressure level at a 
particular location.  It consists of a microphone and electronic amplifier together with a meter having 
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a scale graduated in decibels.  Using appropriate built-in electrical filters, it is possible to directly 
measure the overall A- and C-weighted sound pressure levels.  Standard sound level meters must 
satisfy the requirements of American National Standards Institute (ANSI) Specification for Sound 
Level Meters, S1.4-1983. 
 
Standard Land Use Coding Manual (SLUCM) - Standard system for identifying and coding land 
use activities.  Published by the U.S. Department of Commerce, 1965. 
 
Vibration - An oscillation where the quantity is a parameter that defines the motion of a mechanical 
system. 
 
C.2  GLOSSARY OF ACRONYMS AND ABBREVIATIONS. 
 
A 

AAF  Army Airfield 
AASF  Army Aviation Support Facility 
ADNL  A-weighted Day-Night Average Sound Level 
AGL  Above Ground Level 
AL  A-weighted Sound Level 
ANSI  American National Standards Institute 
AR  Army Regulation 
ARNG  Army National Guard 
 

B 
NONE 
 

C 
CDNL  C-weighted Day-Night Level 

D 
DA  Department of the Army 
dB  Decibels 
dBA  Decibels, A-weighted 
dBC  Decibels, C-weighted 
DNL  Day-Night Average Sound Level 
DoD  Department of Defense 
DODI  Department of Defense Instruction 

 
E 

EA  Environmental Assessment 
EAATS  Eastern Army Aviation Training Site 
EIS  Environmental Impact Statement 
EPA  Environmental Protection Agency 
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F 
FAA  Federal Aviation Administration 
FAR  Federal Aviation Regulation 
FICUN  Federal Interagency Committee on Urban Noise 
FY  Fiscal Year 

 
G 

GIS  Geographic Information System 
 
H 

HQ  Headquarters 
HQDA  Headquarters, Department of the Army 
Hz  Hertz 

 
I 

ENMP  Environmental Noise Management Program 
IG  Inspector General 

 
J 

JLUS  Joint Land Use Study 
 
K 

NONE 
 
L 

LEQ  Equivalent Sound Level 
LUPZ  Land Use Planning Zone 

M 
MSL  Mean Sea Level 
MPTR  Multi-purpose Training Range 

 
 
N 

NAS  Naval Air Station 
NEPA  National Environmental Policy Act 
NGB  National Guard Bureau 
NLR  Noise Level Reduction 
NOE  Nap of the Earth 
NZ  Noise Zone 
NZ I  Noise Zone I 
NZ II  Noise Zone II 
NZ III  Noise Zone III 
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O 
ONMP  Operational Noise Management Plan 

 
P 

PAO  Public Affairs Officer 
PL  Public Law 
 

Q 
NONE 

 
R 

REOTS  Regional Equipment Operators Training Site  
 
S 

SEL  Sound Exposure Level 
SJA  Staff Judge Advocate 
SLUCM  Standard Land Use Coding Manual 
 

 
T 

TDR  Transfer of Development Rights 
TM  Technical Manual 
TRADOC  U.S. Army Training and Doctrine Command 
 

U 
USACERL  U.S. Army Construction Engineering Research Laboratories 
USACHPPM  U.S. Army Center for Health Promotion and Preventive Medicine 
USAF  U.S. Air Force 
USC  U.S. Code 

 
V 

NONE 
 
W NONE 
 
X NONE 
 
Y NONE 
 
Z NONE
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APPENDIX D 
 

PAARNG STANDARD OPERATING PROCEDURE WITH REPORTING FORMS 
 
 
A noise complaint procedure is required by Army Regulation (AR) 200-1 (U.S. Army 1997) to log 
and investigate all complaints.  An effective procedure enables the PAARNG to maintain a good 
relationship with the surrounding communities.  The PAARNG has implemented the following SOP. 
 
The Public Affairs Office (PAO) is the designated Noise Complaint Point of Contact (POC).  Noise 
Complaints are received by the PAO.  If necessary, the PAO then investigates by contacting the 
noise producing proponent (airfield, range control, etc).  The results of the investigation are then 
reported back to the complainant. There are times when calls are received at locations other than the 
PAO.  As an example, calls are occasionally received at the Army Aviation Support Facility (AASF) 
at Johnstown.  If this occurs, the AASF at Johnstown will handle the complaint locally if possible. If 
the complaint cannot be resolved, then the AASF will contact the PAO for support.  Whether the 
complaint is resolved locally or not, a copy of the noise complaint will be forwarded to the PAO for 
record keeping (Phone: (717) 861-8468 Fax: (717) 861-8211).  The Noise Complaint reporting form 
used by the PAARNG is shown in Figure D-1. 
 
As well as informing PAO of noise complaints, PAARNG training sites, armories, and Army 
Aviation Support Facilities (AASFs) will notify the PAO when training is scheduled that has the 
potential to impact neighbors. Examples of activities where notification should be used are late night 
firing, firing on a new range, anticipated high levels of aircraft activity, early morning activity at an 
armory, or activity resuming after a period of inactivity.  The PAO can then determine the best 
means to use to disseminate this information to the public.  The PAO has the expertise to ensure that 
enough information is given out to notify neighbors about potential noise effects, while at the same 
time ensuring that there are no security risks posed by the information released.  
 
Informing the PAO about upcoming training will also give the PAO the needed information to 
respond to people if they do call with a complaint or inquiry during the exercise.  The form in Figure 
D-2 will be used to notify the PAO of upcoming training that has the potential to generate 
complaints. 
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FIGURE D-1. PAARNG NOISE COMPLAINT REPORTING FORM 
 

1. The following information was recorded concerning a noise complaint. 
2. Date/Time Call Received: _________________________________________________ 

 
ASK THE CALLER IF THEY ARE WILLING TO ANSWER QUESTIONS REGARDING 
THEIR CALL.  IF NO, TERMINATE RECORD AND FORWARD. 
 

3. Complainant’s Name: _____________________________________________________ 
4. Telephone No.:________________________  Address:___________________________ 
5. Weapon System and Type:__________________________________________________ 

(Weapon System Examples: Artillery, aircraft, small arms, etc.) 
(Type: 155, AH-64, M-16, etc.) 

6. Location of caller in relation to installation:_____________________________________ 
 
FOR AIRCRAFT, COMPLETE 7 THROUGH 11 OR CONTINUE AT 12 
 
7. Number/Type, if known: ___________________________________________________ 
8. Color/other markings:______________________________________________________ 
9. Estimated Altitude: _______________________________________________________ 
10. Direction the aircraft was flying: _____________________________________________ 
11. Time/Date of occurrence: __________________________________________________ 
 
12. Summary of Complaint (as stated by caller); 

________________________________________________________________________
________________________________________________________________________ 

13. Weather at Time of Occurrence:  _____________________________________________ 
14. Reviewed By: ____________________________________________________________ 

NAME/RANK/UNIT     DATE 
 

THANK CALLER FOR CALLING AND INFORM THEM THAT THE COMPLAINT WILL 
BE FORWARDED TO THE PROPER AUTHORITY, I.E.: RANGE CONTROL/AIRFIELD 
COMMANDER 
 
15. Results of Investigation/Action Taken (Use Reverse, If necessary): __________________ 
___________________________________________________________________________ 
 
16. Complaint Closed with Caller: _______________________________________________ 

NAME/RANK/TITLE  DATE 
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FIGURE D-2. PAARNG TRAINING NOTIFICATION FORM 

 
 

 
Training Noise Notification Form 

 
 
Location:________________________________________________________________ 
 
Date (s):_________________________________________________________________ 
 
Hours:__________________________________________________________________ 
 
Unit:____________________________________________________________________ 
 
Type of activity:___________________________________________________________ 
 
Place of Activity:__________________________________________________________ 
 
POC for Activity:__________________________________________________________ 
 
 
 

FAX THIS FORM TO PUBLIC AFFAIRS AT (717) 861-8211 
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