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A.   Project Description and Background 

 
 
The Maryland State Highway Administration (SHA) and Federal Highway Administration (FHWA) are conducting a 
Project Planning Study for MD 4 in Calvert County and St. Mary’s County.  The project limits extend from the  
MD 235 intersection in St. Mary’s County to the intersection of MD 2/MD 4 and Patuxent Point Parkway in Calvert 
County, Maryland (see Study Area Location Map, Map 1 – Section 5).  The MD 4 corridor is approximately 3 miles 
in length, and includes the Thomas Johnson Memorial Bridge.   
 
MD 4 is one of Maryland’s original state roads.  It extends approximately 65 miles from the Washington, D.C.  to 
its terminus at MD 5, just south of Leonardtown, Maryland.  The highway runs from Washington, D.C. to the 
southeast, connecting with I-495.  After crossing I-495, MD 4 continues in a southward direction for a short 
distance before intersecting Marlboro Pike (a former alignment of MD 4); it then turns east and upgrades into a 
four-lane limited-access highway.  Between 1962 and 1972, MD 4 was diverted along Southern Maryland 
Boulevard (then MD 416) and combined with MD 2.  During this time, MD 4 replaced MD 2’s companion route  
MD 416 for almost the entire length of Calvert County.  MD 2-4, a four-lane at-grade divided highway, ended 
simultaneously at the southern tip of Calvert County.  After the Thomas Johnson Memorial Bridge was built, MD 4 
was extended across the bridge into St. Mary’s County to its terminus at MD 5.  This stretch of MD 4 is a two-lane 
undivided roadway. 
 
The Thomas Johnson Memorial Bridge, named after the first governor of Maryland, was completed in 1977.   It is 
a two-lane, 28-foot wide roadway with no sidewalks.  The existing bridge is approximately 1.3 miles in length and 
spans both the Patuxent River and Town Creek.  The vertical clearance at its highest point is 140 feet. 
 
The bridge was last inspected in September 2007, and received a satisfactory rating.  The bridge was closed for 
several months in 1990 to strengthen selected pier caps, and most recently, the aluminum expansion joints were 
replaced.  The bridge has a Bridge Sufficiency Rating (BSR) of 67.9.  A BSR of 50 or below is generally 
necessary to be eligible for federal bridge replacement funding. 
 
A public boat ramp is located underneath the Thomas Johnson Memorial Bridge within existing SHA right-of-way 
on the Calvert County side. 
 
SHA evaluates highway noise in two separate categories, Type 1 and Type 2.  A Type 1 study is performed when 
new highways are constructed or existing highways are expanded.  A Type 2 analysis is performed along existing 
highways independent of roadway improvements.   
 
The MD 4 Planning Study involves proposed highway improvements which increase capacity, making this a Type 
1 noise analysis.  This report presents the results of the Noise Technical Analysis associated with the MD 4 
Planning Study. 
 

 
B.  Purpose and Need of Project 

The purpose of the project is to improve existing capacity and traffic operations, and to increase vehicular and 
pedestrian safety along MD 4 while supporting existing and planned development in the area. This project 
extends from MD 235 to Patuxent Point Parkway.  MD 4 provides commuters in the area with access to points 
north, including Washington, D.C., as well as points south, including the Naval Air Station Patuxent River.  MD 4 
is also the main evacuation route for the Calvert Cliffs Nuclear Power Station.  The enhancements to MD 4 would 
improve access, mobility, and safety for local, regional, and inter-regional traffic, including passenger and transit 
vehicles. 
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MD 4 currently is a four-lane divided roadway from Washington, D.C. to the Thomas Johnson Memorial Bridge, a 
distance of approximately 60 miles.  At the bridge, the roadway reduces to a two-lane undivided roadway. 

 
The residential development in the area just north of Solomons Island has increased substantially over the past 
few years.  Over 43 percent of Calvert County residents commute outside of the county.  In St. Mary’s County, the 
Naval Air Station Patuxent River now hosts over 17,000 people, including active-duty service members, civil-
service employees, defense contractor employees, and military dependents.  The total employment for St. Mary’s 
County is approximately 49,000 persons, including the Naval Air Station Patuxent River.  MD 4 is the primary 
evacuation route in the event of an emergency at the Calvert Cliffs Nuclear Power Plant. 
 
Between 2003 and 2005, a total of 123 crashes occurred along the project corridor, which is significantly greater 
than the statewide average for similar roadways. 
 
In addition to the need for capacity and safety improvements, bicycle and pedestrian access is restricted between 
St. Mary’s and Calvert Counties.  There is currently bicycle and pedestrian access along MD 4 south of the bridge 
in St. Mary’s County, but it ends at the bridge.  There is also bicycle and pedestrian access along MD 4 north of 
the bridge in Calvert County.  The Thomas Johnson Memorial Bridge does not provide a dedicated 
bicycle/pedestrian lane.  
 
As of 2005, under the Base Realignment and Closure (BRAC) program, there were 84 additional civilian jobs 
created at the Patuxent Naval Air Station.  

 
C.  Alternates Retained for Detailed Study  

Based on public comments from the October 2 and 3, 2007, Open House meetings and subsequent 
brainstorming sessions with project staff, SHA developed an initial set of alternative concepts for improvements to 
MD 4. The study area was broken into three sections: the Patuxent River Crossing (also referred to as the MD 4 
Mainline Build Alternatives), the MD 4 Mainline Widening, and the MD 4/MD 235 Intersection. A total of five 
Patuxent River Crossing alternatives, a MD 4 Mainline widening option, and four MD 4/MD 235 intersection 
options were developed during the Phase I Planning Study to take to the Alternates Public Workshops on June 16 
and 17, 2008.   
 
During the Phase II Planning Study SHA determined through detailed engineering and traffic analysis that the 
study area should be broken into the following four sections to ensure logical breaks for each section: 
 

• MD 4 Mainline, Calvert County - extends from the northern study limit (MD 4/Patuxent Point Parkway 
Intersection) to Solomons Cemetery in Calvert County 

• Patuxent River Crossing - extends from Solomons Cemetery in Calvert County to Patuxent Beach Road in St. 
Mary’s County 

• MD 4 Mainline Widening, St. Mary’s County – extends from Patuxent Beach Road to just beyond Patuxent 
Boulevard in St. Mary’s County 

• MD 4/MD 235 Intersection – extends from just beyond Patuxent Boulevard in St. Mary’s County to the  
MD 4/MD 235 Intersection 
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The project team recommended that the following alternatives be retained for detailed study (ARDS): 
 
MD 4 Mainline Alternatives 

o Alternative 1:   No-Build 
o Alternative 2:   Transportation Systems Management (TSM) 
o MD 4 Mainline, Calvert County 
o MD 4 Mainline Widening, St. Mary’s County 

 
Patuxent River Crossings 

o Alternative 3:   Two-Lane Parallel Span 
o Alternative 4:  Four-Lane Parallel Span 

 
  MD 4/MD 235 Intersection Options 

o Option A:   Continuous Flow Intersection 
o Option B:  At-Grade Intersection with One-Directional Flyover 
o Option D:   Single Point Urban Interchange 

 
1. No-Build Alternative 

 
No major improvements are proposed under Alternative 1, the No-Build Alternative.  Minor short-term 
improvements would occur as part of routine maintenance and safety operations.  The bridge would have to 
undergo re-decking during the next 15-25 years.  The No-Build Alternative does not address future traffic 
concerns or the purpose and need for the project.  It serves as the baseline for comparing the impacts and 
benefits associated with the build alternatives that have been retained for detailed study. 
 
 

2. Transportation Systems Management (TSM) 
 

The Transportation Systems Management (TSM) Alternative consists of spot improvements and access 
management along the corridor to address short-term safety, operational, and public concerns at specific 
locations.  TSM improvements could generally be constructed with relatively low costs and environmental 
impacts, but would provide no substantial improvements to address future concerns.  TSM strategies being 
considered for this corridor include:  
 

• Removing the off-ramp from MD 4 to MD 2 to eliminate congestion 

• Closing access points from MD 4 to the parallel access road in Calvert County 

• Closing the northern access point to South Patuxent Beach Road 

• Providing Modified “T” intersections along MD 4 

• Converting the existing shoulder to a travel lane to provide two travel lanes along northbound MD 4 from  
MD 235 to the Thomas Johnson Memorial Bridge 

• Separating the intersection improvements as a stand-alone project 
 

3. Build Alternatives 

MD 4 Mainline Alternatives 

MD 4 Mainline, Calvert County 
The MD 4 median would be widened to a four-foot-wide open grass median from north of the Patuxent River 
crossing to the MD 4/Patuxent Point Parkway Intersection. Existing access points along MD 4 will be altered to 
redirect incoming traffic.  
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MD 4 Mainline Widening, St. Mary’s County 

MD 4 would be widened to a four-line divided roadway from Patuxent Beach Road to just beyond Patuxent 
Boulevard in St. Mary’s County, with a 30-foot-wide open grass median. The typical section would consist of two 
12-foot-wide lanes in each direction, a 10-foot-wide outside shoulder, and a four-foot-wide inside shoulder. Turn 
lanes may be added to all intersections along MD 4. An option for a 10-foot-wide bicycle and pedestrian facility to 
be constructed to the south side of MD 4, separated by a 10-foot-wide buffer, is included. (Map No. 10) 
 

Patuxent River Crossings 
 

Alternative 3: Two-Lane Parallel Span 
Alternative 3 (Map No. 11) is a new, two-lane bridge that will be built parallel to the existing Thomas Johnson 
Memorial Bridge.  With this alternative, the existing bridge will be kept open to traffic and converted to carry traffic 
in the southbound direction.  The new span will carry traffic in the northbound direction and will consist of two 12-
foot-wide travel lanes, a four-foot-wide inside shoulder, and a 10-foot-wide outside shoulder.  In addition, the 
bridge will have a 10-foot-wide shared-use bicycle/pedestrian path separated by a concrete barrier.  To avoid the 
piles and footings of the existing bridge, the new bridge will be placed a minimum of 25 to 75 feet from the 
existing bridge, depending on the size and placement of the existing piles and footings.  The vertical profile of the 
bridge is expected to stay the same, with a 140-foot-high vertical clearance in the Patuxent River shipping 
channel. 

 
Alternative 4: Four-Lane Parallel Span 

This alternative is a new four-lane bridge that will be built parallel to the existing Thomas Johnson Memorial 
Bridge (Map No. 12).  Upon completion of the new bridge, the existing bridge will be demolished.  In each 
direction, the bridge will consist of two 12-foot-wide lanes, a four-foot-wide inside shoulder, and a 10-foot-wide 
outside shoulder.  In addition, there will be a 10-foot-wide shared-use bicycle/pedestrian lane on one side of the 
bridge, which will be separated from the shoulder by a concrete barrier.  To avoid the piles and footings of the 
existing bridge, the new bridge will be placed a minimum of 25 to 75 feet from the existing bridge, depending on 
the size and placement of the existing piles and footings.  The height of the new bridge will be determined after a 
more detailed study of the Patuxent River shipping channel is completed.   
 
 MD 4/MD 235 Intersection Options 
 

Option A: Continuous Flow Intersection 
This option (Map No. 13) takes the left-turning traffic at the intersection of MD 4 and MD 235 and moves it to the 
left of oncoming traffic.  Under this option, each direction at the intersection will be made into a two-lane, 
continuous-flow leg.  MD 4 will carry two through lanes in each direction, and MD 235 will maintain three through 
lanes in each direction.  This option will take the single traffic signal and disperse traffic through five traffic signals. 
  

Option B: At-Grade Intersection with One-Directional Flyover 
This option (Map No. 14) takes traffic turning left from southbound MD 4 to southbound  
MD 235 and moves it onto a single-lane flyover ramp to avoid the MD 4/MD 235 intersection.  The traffic signal 
will remain for all other intersection movements.  MD 4 will carry two through lanes in each direction, and MD 235 
will maintain three through lanes in each direction. MD 235 will have two left-turn lanes in each direction, and 
northbound MD 4 will have two left-turn lanes.  Northbound MD 235 will have a free-flowing right turn onto 
northbound MD 4, and northbound MD 4 will have a free-flowing right turn onto southbound MD 235.  
 

Option D: Single Point Urban Interchange 
This option (Map No. 15) is a grade-separated interchange option, with MD 4 crossing over  
MD 235.  Option D keeps all through traffic on MD 235 flowing (without a traffic signal) and directs all left turns 
through an interchange above MD 235.  Right turns are free movements.  Through traffic along MD 4 will also 
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cross through the Single point Urban Interchange, with two through lanes in each direction.  MD 235 will have 
three through lanes in each direction.    

 
D. Highway Noise Fundamentals 

 
A discussion on Highway Noise Fundamentals is included, because it helps define many of the terms and criteria 
utilized in this report. 

  
The extent to which individuals are affected by noise sources is controlled by several factors, including: 

• The duration and frequency of sound 

• The distance between the sound source and the receptor 

• The intervening natural or man-made barriers or structures 

• The ambient environment 
 

The level of highway traffic noise depends primarily upon the following: 

• The volume of traffic 

• The speed of traffic 

• The number of trucks in the flow of traffic 
 
Generally, traffic noise is increased by heavier traffic volumes, higher speeds, and greater numbers of trucks.  
Consequently, the Federal Highway Administration (FHWA) has established the following vehicle categories to 
use in traffic noise analysis: 
 

• Heavy-duty trucks, defined as vehicles having three or more axles 

• Medium duty trucks, defined as vehicles with two axles and six wheels 

• Automobiles, defined as vehicles with two axles and four wheels 

• Buses 

• Motorcycles 
 
Heavy-duty trucks typically produce more noise than medium-duty trucks traveling at the same speed.  Medium 
duty trucks, in turn, typically generate more noise than automobiles. 
 
Traffic noise is measured and described according to FHWA guidelines, which allows the use of the hourly 
equivalent sound level [Leq (h)] as the primary descriptor for noise analysis.  Leq (h) is defined as the equivalent 
steady state sound level, which in one hour contains the same acoustic energy as the time-varying sound level 
during the same one-hour period. 
 
The unit of measure for the Leq is the “A-weighted” decibel [dB(A)].  The dB(A) scale de-emphasizes the very low 
and very high frequencies and emphasizes the middle frequencies, thereby closely approximating the frequency 
response of the human ear.  Table 1.A provides examples of common outdoor noise levels and their respective 
noise level decibels.  To place the noise levels into a context that some people can more easily relate to, Table 
1.A also provides the equivalent common indoor noise levels. 
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TABLE 1.A Common Outdoor And Indoor Noise Levels
1
 

   Common Outdoor 
Noise Levels 

Noise Level 
Decibels 

Common Indoor 
Noise Levels 

   
 110 Rock Band 

Jet Fly Over at 1,000 feet 100 Inside Subway Train (NY) 

Gas Lawn Mower at 3 feet   

Diesel Truck at 50 feet   90 Food Blender at 3 feet 

Noisy Urban Daytime   80 Garbage Disposal at 3 feet or Shouting at 3 feet 

Gas Lawn Mower at 100 feet   70 Vacuum Cleaner at 10 feet 

Commercial Area   65 Normal Speech at 3 feet 

   60  

  Large Business Office 

Quiet Urban Daytime   50 Dishwasher Next Room 

Quiet Urban Nighttime   40 Small Theater, Large Conference Room (Background) 

Quiet Suburban Nighttime  Library 

   30  

Quiet Rural Nighttime  Bedroom at Night, Concert Hall (Background) 

   20  

  Broadcast & Recording Studio 

   10 Threshold of Hearing 

     0  

 
1. Adapted from Guide on Evaluation and Attenuation of Traffic Noise, AASHTO-1974. 

 

 
Typically, noise level changes between 2 and 3 dB(A) are barely perceptible, while a change of 5 dB(A) is readily 
noticeable by most people.  An increase of 10 dB(A) is usually perceived as a doubling of loudness, and 
conversely, noise is perceived to be reduced by one-half when a sound level is reduced by 10 dB(A). 
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E. Federal Noise Abatement Criteria 

 

The determination of traffic noise impacts is based on the relationship between the ambient, projected future 
noise levels and the established noise abatement criteria (NAC) for the study area.  The effects of noise are 
judged in accordance with the Federal Highway Administration guidelines as established by 23 Code of Federal 
Regulations (CFR), Part 772 and current SHA Policies.  The Federal Noise Abatement Criteria provided in TABLE 
1.B are based on specific land uses and are used in determining the need for studying noise attenuation 
measures.  The majority of the study area evaluated in this report is Land Use Category B, which has a noise 
impact level of 67 db(A).  Per FHWA NAC, a residence is considered “impacted” when traffic noise approaches or 
exceeds 67 db(A).  In defining the term “approaches,” SHA has adopted 66 db(A) as the impact threshold. 

 

Table 1.B Noise Abatement Criteria (NAC) Hourly A-Weighted Sound Level in Decibels [dB(A)]
1
 

    Activity 
Category 

Leq(h) L10(h) Description of Activity Category 

    

A 
57 

(Exterior) 
60 

(Exterior) 

Lands on which serenity and quiet are of extraordinary significance and serve an 
important public need and where the preservation of those qualities is essential if the 
area is to continue to serve its intended purpose. 

B 
67 

(Exterior) 
70 

(Exterior) 
Picnic areas, recreation areas, playgrounds, active sports areas, parks, residences, 
motels, hotels, schools, churches, libraries, and hospitals. 

C 
72 

(Exterior) 
75 

(Exterior) 
Developed lands, properties, or activities not included in Categories A or B above. 

D -- -- Undeveloped lands. 

E 
52 

(Interior) 
55 

(Interior) 
Residences, motels, hotels, public meeting rooms, schools, churches, libraries, 
hospitals, and auditoriums. 

 1. Either Leq(h) or L10(h) (but not both) may be used on a project.  These sound levels are only to be used to determine impact.  Noise 
abatement should be designed to achieve a substantial noise reduction - not the noise abatement criteria. 
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2.1 

A.  PROJECT STUDY AREA DESCRIPTION 

The project study area extends three miles along MD 4 from MD 235 to the intersection of MD 2/MD 4 and 
Patuxent Point Parkway. 
 
 

B. NOISE SENSITIVE AREA DESCRIPTION 

 
Noise Sensitive Areas (NSAs) can be residential, as well as non-residential. Residential NSAs include single-
family residences, single-family attached residences (townhouses), and multi-family residences (condominiums 
and apartments), motels and hotels.  Non-residential NSAs include recreation areas, playgrounds, active sports 
areas, parks, schools, churches, libraries, and hospitals.  Country clubs and golf courses are not considered noise 
sensitive areas. 
 
Noise has been measured and/or modeled at selected points throughout the study area within the NSAs and 
these locations are referred to as ‘Receptors’.  In this study, receptors have been labeled according to the 
following convention:  ‘M’ receptors were both measured in the field and modeled, ‘R’ receptors were only 
modeled.   
 
MD 235 and MD 4 are the dominant noise sources for Noise Sensitive Areas (NSA’s) within the project limits. 
Noise modeling was performed at fourteen NSA’s on this project. Noise measurements were performed at 
thirteen of the fourteen NSA’s. 
 
The Noise Sensitive Areas NSA’s in this study are defined by Activity Category B, as shown in Table 1.B in this 
Section. 
 
The following describes each NSA: 
 

NSA-01 (represented by Receptors M-26 and M-27) is a residential community of single-family homes located 
on the south side of MD 4.  The closest residences to MD 4 are located along Woodland Acres Road, Oak 
Drive and Christy Court.  The closest residence is located 190 feet from the shoulder of MD 4. Access to the 
residences is from Woodland Acres Road and Christy Court via individual driveways.  See Map No. 2 for 
location. 

 
NSA -02 (represented by Receptor M-28) consists of the Patuxent River Assembly of God Church located on 
the north side of MD 4. The church is air-conditioned. There is an outdoor playground 300 feet from the 
shoulder of MD 4,  behind the church. Access to the church is directly off of MD 4, across from Oak Drive.  
See Map No. 2 for location. 
 
NSA -03 (represented by Receptor M-25) consists of single-family homes along Lous Way, which is located 
on the north side of MD 4. The closest residence is located 290 feet from the shoulder of MD 4.  Access to the 
residences is from Lous Way via individual driveways.  See Map No. 2 for location.  

 
NSA -04 (represented by Receptor M-24, R-06 & R-07) consists of single-family homes along Clements Lane 
and Elmbrook Drive, which is located on the south side of MD 4. The closest residence is located 170 feet 
from the shoulder of MD 4.   Access to the residences is from Clements Lane and Elmbrook Drive via 
individual driveways.  See Maps No. 2 & 2a for location.  
 

 
NSA-05 (represented by Receptor M-22) consists of single-family homes along Shady Mile Drive, which is 
located on the south side of MD 4. The closest residence is located 260 feet from the shoulder of MD 4.  
Access to the residences is from Shady Mile Drive.  See Maps No. 2 & 2a for location. 
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NSA-06 (represented by Receptors M-20, M-21, M-23, and Receptors R-08 thru R-12) consists of single-
family homes along Kingston Creek Road and Seven Gables Lane along the north side of MD 4. This NSA 
also includes the Patuxent Presbyterian Church which has a playground situated between the church building 
and MD 4.  The church is air conditioned.  The closest residence is located 110 feet from the shoulder of    
MD 4.  The playground is 110 feet from the shoulder of MD 4.  Access to the church and residences is from 
individual driveways along Kingston Creek Road and Seven Gables Lane.  See Map No. 2a for location. 

 
NSA-07 (represented by Receptors M-12, M-15, M-19 & R-18) consists of single-family residences along 
South Patuxent Beach Road.  NSA-07 is located on the south side of MD 4. The closest residence (M-12) is 
located 130 feet from MD 4. Access to the residences is from South Patuxent Beach Road via individual 
driveways.  See Maps No. 2a & 2b for location. 
 
NSA-08 (represented by Receptor M-11) consists of single-family homes along Town Creek Drive.  NSA-08 is 
located on a peninsula on the south side of MD 4 adjacent to the Thomas Johnson Bridge. The closest 
residence (M-11) is located 360 feet from MD 4.  Access to these residences is from Town Creek Drive.  See 
Map No. 2b for location. 
 
NSA-09 (represented by Receptors M-16, M-17 & M-18, R-03 & R-04, R-13 thru R-17) consists of single-
family residences with access from Gross Drive, Kingston Shores Lane, and also located along North 
Patuxent Beach Road.  NSA-09 is located on the north side of MD 4.  The closest residence ( M-18) is 
located 100 feet from the shoulder on MD 4.  Access is from Gross Drive, Kingston Shores Lane and North 
Patuxent Beach Road.  See Maps No. 2a & 2b for location. 
 
NSA-10 (represented by Receptors M-13 and M-14) consists of single-family residences along Wild Rose 
lane, North Patuxent Beach Road, St. Clair Road and Clarks Road.  NSA-10 is located on the north side of 
MD 4 between Kingston Creek Road and N. Patuxent Beach Road.  The community is located below the 
Thomas Johnson Memorial bridge along the west shore of the Patuxent River.  The closest residence (M-13) 
is located 100 feet from MD 4.   Access to the residences is from local roads within the community.  See Map 
No. 2b for location. 

 
NSA-11 (represented by Receptors M-07, M-08 & M-10) consists of single-family residences along North 
Patuxent Beach Road and Bill Dixon Road.  NSA-11 includes residences directly south and to the north of the 
Thomas Johnson Bridge.  Access to the residences is from Bill Dixon Road and North Patuxent Beach Road 
within the community.  See Map No. 2c for location. 
 
NSA-12  (represented by Receptors M-05, M-06 & M-09) consists of single-family residences along North 
Patuxent Beach Road and Bill Dixon Road.  NSA-12 includes residences to the south of the Thomas Johnson 
Bridge.  Access to the residences is from Bill Dixon Road and North Patuxent Beach Road within the 
community.  See Map No. 2c for location. 

 
NSA-13 (represented by Receptors M-03, M-04 and R-19) consists of single-family residences along South 
Solomons Island Road near Lore Road.  NSA-13 is located on the south side of MD 4.  The closest residence 
is located 150 feet from the shoulder of MD 4.  Access to the residences is from Lore Road and South 
Solomons Island Road.  See Map No. 2c for location. 
 
NSA-14 (represented by Receptors R-01,R-02 & R-05) consists of single-family homes being used as either 
residences or commercial establishments in the northeast quadrant of the MD 235/ MD 4 intersection.  
Access to the homes and businesses is provided by individual driveways off of northbound MD 235. See Map 
No. 2 for location. 
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The southeast quadrant of the MD 235/ MD 4 intersection has been re-zoned commercial and therefore was not 
considered a noise sensitive area.  On the west side of MD 235 near the intersection, there is a mobile home park 
which is slated for re-development, so therefore this area was not included in the study.  The remainder of the 
development on the west side of the intersection is commercial use. 
 

C. AMBIENT NOISE LEVEL MEASUREMENTS 

 
Introduction 

 

Field measurements of ambient noise levels were performed to determine the existing (2009) noise levels and to 
use in establishing reference points in the TNM Model Calibration, which is described in Section 3. The noise 
measurements were conducted using Metrosonics dB 308 and dB 3080 noise analyzers. Twenty-four hour and 
short-term (twenty-minute) measurements were performed. 
 
The highway noise measurements were performed in conformance with the U.S. Department of Transportation 
FHWA's Measurement of Highway-Related Noise (FHWA-PD-96-046 May 1996).   
 
 
Noise Measurement Data 
 
Thirty-one (31) Noise Measurements were taken at thirty (30) Receptor Sites.  TABLE 2.A details the location and 
duration of each measurement.  The related Data, Tables and Figures for each Receptor are located in Appendix 
A.  The location of the Receptor Sites is depicted on the TNM Model Calibration Map (Map 2, 2a, 2b & 2c) located 

in Section 5. 
 
 
 

TABLE 2.A Noise Measurement Schedule 

       
Receptor 
Number 

Residence Address or 
Property Description 

Land Use Type Location Date Interval Duration 

       
M-01    Woodland Acres Road Residential Front Yard 04/16/2009 1200-1200 24-hr  

M-02    Shady Mile Drive Cul De Sac Cul De Sac 04/16/2009 1200-1200 24-hr  

M-03 14120   Solomons Island Road South Residential Front Yard 05/12/2009 1100-1100 24-hr  

M-04 14120   Solomons Island Rd., S. Single-Family Front Yard 05/20/2009 1000-1020  20-min 

M-05 24131   N. Patuxent Beach Road Single- Family Front Yard 05/20/2009 1000-1020   20-min 

M-06 24163   N. Patuxent Beach Road Single- Family Back Yard 05/20/2009 1000-1020   20-min 

M-07 24087 N. Patuxent Beach Road Single- Family 
 

Back Yard 05/20/2009 1000-1020   20-min 

M-08 24080 N. Patuxent Beach Road Single- Family Back Yard 05/20/2009 1000-1020   20-min 

M-09 23719 Bill Dixon Road Single- Family Side Yard 05/20/2009 1120-1140  20-min 

M-10 23788 Bill Dixon Road Single- Family Front Yard 05/20/2009 1120-1140  20-min 

M-11 23633 Town Creek Drive Single- Family Back Yard 05/20/2009 1120-1140  20-min 

M-12 25969 S. Patuxent Beach Road Single- Family Side Yard 05/20/2009 1120-1140  20-min 

M-13 45970 Wild Rose Lane Single- Family Front Yard 05/20/2009 1120-1140  20-min 

M-14 45920 Wild Rose Lane Single- Family Front Yard 05/20/2009 1040-1100  20-min 
 

M-15 23635 S. Patuxent Beach Road Single- Family Back Yard 05/20/2009 1040-1100  20-min 
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TABLE 2.A Noise Measurement Schedule 

       
Receptor 
Number 

Residence Address or 
Property Description 

Land Use Type Location Date Interval Duration 

       
M-16 23702 W. Patuxent Beach Road Single- Family Front Yard 05/20/2009 1040-1100  20-min 

M-17 23612 Kingston Shores Lane Single- Family Back Yard 05/20/2009 1040-1100  20-min 

M-18 23550 Gross Drive Single- Family Back Yard 05/20/2009 1040-1100  20-min 

M-19 23415 S. Patuxent Beach Road Single- Family Back Yard 05/20/2009 1200-1220  20-min 

M-20 45606 Seven Gables Lane Single- Family Front Yard 05/20/2009 1200-1220  20-min 

M-21 23338 Kingston Creek  Road Single- Family Side Yard 05/20/2009 1200-1220  20-min 
 

M-22 23322 Shady Mile Drive Single- Family Back Yard 05/20/2009 1200-1220  20-min 

M-23 23421 Kingston Creek Road Church Playground 05/20/2009 1200-1220  20-min 

M-24 45222 Clements Lane Single- Family Back Yard 05/20/2009 1240-1300  20-min 

M-25 23445 Lous Way Single- Family Front Yard 05/20/2009 1240-1300  20-min 

M-26 23275 Christy Court Single- Family Back Yard 05/20/2009 1240-1300  20-min 

M-27 23190 Woodland Acres Road Single- Family Front Yard 05/20/2009 1240-1300  20-min 

M-28 45020 Patuxent Beach Road Church Playground 05/20/2009 1240-1300  20-min 

M-29
1
  See Fig. A.29,Appendix A Residential ---- 06/30/2009 1100-1120  20-min 

M-30
1
  See Fig. A.29,Appendix A Residential ---- 06/30/2009 1140-1200  20-min 

M-31
1
  See Fig. A.29,Appendix A Residential ---- 06/30/2009 1320-1340  20-min 

Total Number of 24-Hour Noise Measurements 3  

Total Number of Short-term Noise Measurements  28 

 1. This short-term measurement was performed to determine background noise. 
 
 
 
24-Hour Noise Measurements 
 
Three (3) 24-Hour Noise Measurements were taken within the study area.  The hourly equivalent sound levels, 
Leq(h), were calculated for the 24-Hour tests.  See Appendix A for the calculation description.  The hourly 
equivalent sound levels defined each 24-Hour Noise Measurement Site’s loudest hour and loudest hour level.  
The loudest hour is the hour at which the highest hourly equivalent sound level occurs.  The loudest hour may not 
be at the peak traffic hour; it may occur when traffic volumes are lower but the truck mix or vehicle speeds are 
higher. 
 
TABLE 2.B provides the loudest hour and the loudest hour level, Leq(h) for the 24-Hour Noise Measurements.  In 
accordance with SHA guidelines, the Leq(h) is rounded to the nearest whole decibel. 
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TABLE 2.B 24-Hour Noise Measurement Loudest Hour Summary 

       

Receptor 
Number 

Residence Address or 
Property Description 

Land Use Type Start Date 
Loudest 

Hour
1
 

Loudest 
Hour 

Level
2
 

Receptor 
Impacted by 

Noise
3 

(Yes)     (No) 
       

M-01  
Woodland Acres 
Road 

Residential- Empty 04/16/09 
0600, 0700, 
1500, 1800 

72 Yes  

M-02
4
 

Cul De 
Sac 

Shady Mile Drive Cul De Sac 04/16/09 1500 72 Yes
4
  

M-03 14120 
Solomons Island 
Road South 

Residence 05/12/09 1500 67 Yes
5
  

   

 1. The Loudest Hour is the hour at which the highest hourly equivalent sound levels occur.  The Loudest Hour may not be at the peak 
traffic hour but instead, may occur when traffic volumes are lower but the truck mix or vehicle speeds are higher.  The Loudest Hour 
Range may last for several hours and may occur more than once during a given day. 

2. All Noise Levels are represented as hourly equivalent sound levels [Leq(h)] with units in A-weighted decibels [dB(A)].  The Level is 
rounded to the nearest whole decibel in accordance with SHA guidelines. 

3. Impacted receptors are where measured highway noise levels equal or exceed 66 dB(A). 
4. Measurement site not in a residential area.  Measurement was performed solely to determine the diurnal nature of the roadway noise, 

and not to determine the specific noise level at the site. 
5. This impact was possiblyy due to drive-by influence from Solomons Island Road S. 

 
 
 
 
Short-term Noise Measurements 

 

Twenty-eight (28) Short-term Noise Measurements (20-minute duration) were taken in the study area.  The 20-
minute equivalent sound level, Leq(20-min), was calculated for each Short-term Noise Measurement.  See 
Appendix A for the calculation description.  The Short-term Noise Measurements were used in the TNM Model 
Calibration, which is described in Section 3.  In addition, three background measurements (M-29, M-30 & M-31) 
were performed for establishing the background noise in the area. 
 
 
TABLE 2.C summarizes the measured noise level for each of the Short-term Noise Measurements. The Level is 
rounded to the nearest whole decibel in accordance with SHA guidelines.  See Appendix A for a site sketch, 
photographs and table of data collected for each noise measurement performed for this study. Site sketches are 
not provided for short-term tests used for background noise determination.   
 
 
 
 
 
 
 
 
 
 
 
 



Section 2 – EXISTING NOISE ENVIRONMENT 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT –  August 19, 2009 

 

 

2.6 

TABLE 2.C Short-term Noise Measurement Summary 

       

Receptor 
Number 

Residence Address or 
Property Description 

Land Use 
Type 

Date Interval 
Measured 

Noise 
Level

1
 

Receptor 
Impacted by 

Noise
2 

(Yes)     (No) 
       

         

M-04 14120   Solomons Island Rd., S. Single-Family 05/20/2009 1000-1020 60  No 

M-05 24131   N. Patuxent Beach Road Single- Family 05/20/2009 1000-1020 56  No 

M-06 24163   N. Patuxent Beach Road Single- Family 05/20/2009 1000-1020 55  No 

M-07 24087 N. Patuxent Beach Road Single- Family 
 

05/20/2009 1000-1020 55  No 

M-08 24080 N. Patuxent Beach Road Single- Family 05/20/2009 1000-1020 62  No 

M-09 23719 Bill Dixon Road Single- Family 05/20/2009 1120-1140 53  No 

M-10 23788 Bill Dixon Road Single- Family 05/20/2009 1120-1140 55  No 

M-11 23633 Town Creek Drive Single- Family 05/20/2009 1120-1140 57  No 

M-12 25969 S. Patuxent Beach Road Single- Family 05/20/2009 1120-1140 59  No 

M-13 45970 Wild Rose Lane Single- Family 05/20/2009 1120-1140 57  No 

M-14 45920 Wild Rose Lane Single- Family 05/20/2009 1040-1100 56  No 

M-15 23635 S. Patuxent Beach Road Single- Family 05/20/2009 1040-1100 60  No 

M-16 23702 W. Patuxent Beach Road Single- Family 05/20/2009 1040-1100 54  No 

M-17 23612 Kingston Shores Lane Single- Family 05/20/2009 1040-1100 58  No 

M-18 23550 Gross Drive Single- Family 05/20/2009 1040-1100 65  No 

M-19 23415 S. Patuxent Beach Road Single- Family 05/20/2009 1200-1220 58  No 

M-20 45606 Seven Gables Lane Single- Family 05/20/2009 1200-1220 58  No 

M-21 23338 Kingston Creek  Road Single- Family 05/20/2009 1200-1220 57  No 

M-22 23322 Shady Mile Drive Single- Family 05/20/2009 1200-1220 56  No 

M-23 23421     Kingston Creek  Road Church 05/20/2009 1200-1220 62  No 

M-24 45222 Clements Lane Single- Family 05/20/2009 1240-1300 60  No 

M-25 23445 Lous Way Single- Family 05/20/2009 1240-1300 52  No 

M-26 23275 Christy Court Single- Family 05/20/2009 1240-1300 54  No 

M-27 23190 Woodland Acres Road Single- Family 05/20/2009 1240-1300 56  No 

M-28 45020 Patuxent Beach Road Church 05/20/2009 1240-1300 49  No 

M-29
3
  See Fig. A.29, Appendix A Residential 06/30/2009 1100-1120 47  No 

M-30
3
  See Fig. A.29, Appendix A Residential 06/30/2009 1140-1200 46  No 

M-31
3
  See Fig. A.29, Appendix A Residential 06/30/2009 1320-1340 45  No 

         

Total Number of Impacted Receptors 0  

 1. All Noise Levels are represented as hourly equivalent sound levels [Leq(h)] with units in A-weighted decibels [dB(A)].  The Level is 
rounded to the nearest whole decibel in accordance with SHA guidelines. 

2. Impacted receptors are where measured highway noise levels equal or exceed 66 dB(A). 
3. This Short-term Noise Measurement  was performed to determine background noise within the study area. 
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Traffic Monitoring Sessions 
 
The Short-term Noise Measurements, except for the  background measurements performed at M-29, M-30 and 
M-31 , were collected during six (6) 20-minute Traffic Monitoring Sessions in which classified traffic counts were 
obtained concurrently with the noise measurements.  The traffic counts were then used in the TNM Model 
Calibration, which is described in Section 3.  The related Data, Tables, and Figures for each Traffic Monitoring 
Session are located in Appendix B. 
 
The dates and times of the six Sessions are listed below: 
 
 Traffic Monitoring Session 1   (TMS01) May 20, 2009  1000-1020 Hours 
 Traffic Monitoring Session 2   (TMS02) May 20, 2009   1040-1100 Hours 
 Traffic Monitoring Session 3   (TMS03) May 20, 2009  1120-1140 Hours 
 Traffic Monitoring Session 4   (TMS04) May 20, 2009   1200-1220 Hours 
 Traffic Monitoring Session 5   (TMS05) May 20, 2009  1240-1300 Hours 
 Traffic Monitoring Session 6   (TMS06) May 20, 2009   1340-1400 Hours 
 

  

Impacts 
 
The noise sensitive areas within the study area include residences. Therefore, the area surrounding the buildings 
is considered an outdoor noise sensitive use area which corresponds to the FHWA Noise Abatement Criteria land 
use Category B. Two churches are also located within the study area with the outdoor use being playgrounds. 
These areas also correspond to the FHWA Noise Abatement Criteria land use Category B. 
 
The receptor sites were established in the noise sensitive open spaces with an objective of developing a 66 dB(A) 
Contour that would help define the impacts as defined by Category B in Table 1.B, Noise Abatement Criteria.   
 
None of the short-term measurements approached or exceeded the Noise Abatement Criteria of 67 dB(A); none 
were at 66 dB(A) or above. 
 
The short-term measurement results may not represent the most extensive recurring noise impacts in the study 
area.  The TNM Model Calibration Map (Map 2, 2a, 2b & 2c) located in Section 5, depicts the measured noise 
levels.   
 
The Existing Worst Case Noise Levels (2008) developed in the TNM model are shown and discussed in Section 3 
of this report.  
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A. PREDICTION  METHODOLOGY 

 

Introduction 

 
Worst case noise levels were predicted using TNM Version 2.5 for the following conditions: Existing, 2030 No-
Build (Alternative 1), and the 2030 Build condition.  The 2030 Build condition included the three interchange/ 
intersection options at MD 235 as well as two bridge alternatives at the Thomas Johnson Bridge. 
 
A calibrated TNM model of existing conditions was used to create the TNM runs predicting future conditions.  The 
TNM Model Calibration evaluates the model’s ability to reproduce the Measured Noise Levels found in the study 
area. 
 
TNM 2.5 Model Calibration 
 
Calibration is the procedure used to validate the accuracy of a particular Traffic Noise Model (TNM 2.5), using 
measured highway traffic noise levels and the concurrent highway traffic counts.  SHA considers a TNM Model to 

be properly calibrated when the modeled noise levels are within ±3 dB(A) of the measured noise levels for most of 
the receptors.  In order to bring a model into calibration, modifications such as additional terrain and structural 
elements can be added to the model and re-tested until the SHA calibration criteria are met. 
 
Some of the short-term highway traffic noise measurements were performed concurrently with traffic monitoring 
sessions. Six, 20-minute traffic monitoring sessions were conducted on May 20, 2009 (from 10:00 am to 2:00 
pm).   
 
The noise measurements at M-29, M-30 & M-31 were not performed during a traffic monitoring session because 
they were performed only to determine the background noise level, which does not include traffic noise. 
Therefore, these receptors are not included in the calibration data in Table 3.A.  
 
Traffic counts were performed for MD 4 and MD 235 which are the primary contributors to the traffic noise 
environment.  Traffic speed was also checked on MD 4 and MD 235 during the Traffic Monitoring Sessions using 
a radar gun.   
 
After the noise measurements and traffic counts were obtained, a TNM model was developed for the entire study 
area. Each noise measurement receptor was entered in the model, represented as a TNM modeled receptor.  All 
pertinent roadways, terrain, and structural elements were entered in the model to adequately characterize the 
noise path across the study area from the roadway noise source(s) to the modeled receptors.   
 
TNM runs TMS01 thru TMS06 were created and run, using the traffic conditions observed during each of the six 
traffic monitoring sessions.  TABLE 3.A compares the Modeled Noise Levels from TNM Runs, TMS01 thru 
TMS06, to the Measured Noise Levels.  
 
After review of the background measurement results and reviewing the instantaneous readings during the 
background measurements, a background noise level of 43 dB(A) was added to all receptors. This was the 
average L90 noise level of the three background measurements that were performed.  In order to be consistent 
with the calibration methodology, all predicted noise levels in this report also include 43 dB(A) of background 
noise.  
 
Review of the initial calibration results indicated all except three receptors (M-08, M-15 & M-18 ) calibrated to 
within 3 dB(A) of the measured noise levels. The noise level at M-08 modeled 6 dB(A) lower than the measured 
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noise level and M-18 modeled 4 dB(A) lower. Measurements were performed twice at Receptor M-15 which 
calibrated one of the two times it was measured, so therefore it was considered to be calibrated. 
 
We believe the reason receptor M-08 models 6 dB(A) lower is due to the noise from the underside of the bridge 
structure as vehicles ride over it.  TNM does not account for this noise.  Therefore an adjustment factor of +4 
dB(A) has been added to bring the Predicted noise level to within 2 dB(A) of the measured level, which is similar 
to the calibration difference of the surrounding receptors. 
 
We did not find any apparent reason in the models for receptor M-18 modelling 4 dB(A) lower than measured.  An 
adjustment factor of +3 dB(A) was added to Receptor M-18.  No adjustment factor was added to Receptor M-15 
because a measurement was taken here during two Traffic Monitoring Sessions and one of them calibrated. 
 
The TNM Model Calibration Analysis Maps (Map 2, 2a, 2b and 2c) located in Section 5, depict the noise 
measurement location, the measured noise levels, the modeled noise levels (with background adjustment) and 
the difference between the measured and the modeled noise levels for each Traffic Monitoring Session.  
Additional documentation of the TNM Model Input and TNM Model Calibration is located in Appendix C and D 
respectively.   
 
 

TABLE 3.A   TNM Model Calibration Summary 

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)7

 

M-04 14120  Solomons Island Rd., S. 60 57  57 -3 Yes  

M-05 24131  N. Patuxent Beach Road 56 54  54 -2 Yes  

M-06 24163  N. Patuxent Beach Road 55 53  53 -2 Yes  

M-07 24087 N. Patuxent Beach Road 55 55  55 0 Yes  

M-08 24080 N. Patuxent Beach Road 62 56 +4 60 -2 Yes  

M-09 23719 Bill Dixon Road 
53 53  53 0 Yes  

54 56  56 +2 Yes  

M-10 23788 Bill Dixon Road 55 53  53 -2 Yes  

M-11 23633 Town Creek Drive 
55 52  52 -3 Yes  

55 55  55 0 Yes  

M-12 25969 S. Patuxent Beach Road 
59 57  57 -2 Yes  

60 61  61 +1 Yes  

M-13 45970 Wild Rose Lane 
57 56  56 -1 Yes  

60 59  59 -1 Yes  

M-14 45920 Wild Rose Lane 56 55  55 -1 Yes  

M-15 23635 S. Patuxent Beach Road 
60 61  61 +1 Yes  

62 66  66 +4  No
8
 

M-16 23702 W. Patuxent Beach Road 54 56  56 +2 Yes  

M-17 23612 Kingston Shores Lane 58 58  58 0 Yes  

M-18 23550 Gross Drive 65 61 +3 64 -1 Yes  
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TABLE 3.A   TNM Model Calibration Summary 

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)7

 

M-19 23415 S. Patuxent Beach Road 58 58  58 0 Yes  

M-20 45606 Seven Gables Lane 58 57  57 -1 Yes  

M-21 23338 Kingston Creek  Road 57 60  60 +3 Yes  

M-22 23322 Shady Mile Drive 53 51  51 -2 Yes  

M-23 23421 Kingston Creek Road 62 63  63 +1 Yes  

M-24 45222 Clements Lane 60 61  61 +1 Yes  

M-25 23445 Lous Way 52 51  51 -1 Yes  

M-26 23275 Christy Court 54 55  55 +1 Yes  

M-27 23190 Woodland Acres Road 56 55  55 -1 Yes  

M-28 45020 Patuxent Beach Road 49 48  48 -1 Yes  

         

         

     

Calibrating Model Points   25 0
8
 

     

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix 
A for Noise Measurement Data).  All Receptors are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents 
the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 
3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM 

result.  All noise levels are rounded to the nearest    whole decibel. 
4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to 

the nearest whole decibel.  A negative number implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A) background, plus an adjustment factor shown in 

this table. 
6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 
7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 
8.  M-15 was considered calibrated since one of the two measurements at M-15 calibrated. 
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3.4 

B. SUMMARY OF TRAFFIC PARAMETERS 
 
Traffic data for the TNM models was obtained from SHA, Travel Forecasting Division of the Office of Planning and 
Preliminary Engineering (OPPE) in a memorandum dated April 23, 2009, and updated with subsequent revisions .  
The traffic data included design hourly volumes, Average Daily Traffic, truck percentages (total percentage and 
breakdown by light, medium and heavy trucks), diurnal traffic curves, peak and off-peak operating speeds, 
directional split, and Level of Service (LOS) volumes and operating speeds for the C/D and D/E  breakpoints. 
 
The Level of Service ‘D/E’ break traffic volumes were compared to the predicted traffic volumes to determine the 
worst case traffic scenario.  This worst case traffic scenario was input into TNM for the Existing Worst Case 
conditions.  Level of Service ‘D/E’ break traffic flow theoretically produces the worst case noise scenario. As the 
noisiest scenario, LOS ‘D/E’ break volumes are used in the model when the peak traffic hour volumes are at LOS 
‘E’, or ‘F’ conditions.  If the peak hourly volumes are less than LOS ‘D/E’ break volumes (i.e. the roadway 
operates at LOS ‘A’, ‘B’, ‘C’, or ‘D’) then the worst case noise scenario occurs during the peak traffic hour and that 
corresponding traffic volume. See Appendix E for specific LOS ‘D/E’ break and traffic volumes, and speeds used 
in the TNM models.  
 
Because the side road traffic volume is very small compared to the volumes on MD 4, the side road traffic 
volumes are not included in the models. 
 
Generally, a traffic noise model should utilize traffic volumes expected to produce the highest traffic noise levels 
that can reasonably be expected to occur for the study area.  Therefore, the traffic volumes derived from the 
traffic monitoring sessions were replaced with theoretical traffic volumes provided by SHA in developing the 2009 
Existing Worst Case conditions. 
 
After inputting and running both the AM and PM forecasted peak hour traffic volumes in the TNM models  for the 
2009 Existing Worst Case conditions, it was determined that the PM traffic produced the same or higher noise 
levels than AM traffic for all except one of the receptors, R-19.  The highest of the AM and PM levels for each 
receptor, including background and adjustment factors, are shown in Tables 3.A thru 3.C. 
 
Comparing the Existing Worst Case Noise Levels developed in TNM, to the Measured Levels, it will be noted that 
at some of the receptors, the Existing Worst Case Noise Levels are less than the Measured Levels.  This is due  
to the TNM model calibrating low, but within acceptable 3 dB(A) allowance and/ or lower, theoretical speed 
developed for the Level of Service D/E than was observed in the field during the Traffic Monitoring Sessions. 
 

 

C. PREDICTION RESULTS FOR EACH ALTERNATE 
 
TNM 2.5 models were developed for the Existing Worst Case, 2030 No-Build, and 2030 Build models.  The 2030 
Build models consisted of the following: 
 

• Three options along MD 235 
-   Option A, Continuous Flow Intersection 
- Option B, At- Grade Intersection with One Directional Flyover 
- Option D, Single Point Urban Diamond 

• One MD 4 Build option between MD 235 and the Thomas Johnson bridge.  

• Two options at the Thomas Johnson bridge; 2-lane parallel bridge and 4-lane parallel bridge 
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3.5 

Receptors within 1500 feet of the MD 235 improvements were modeled in the MD 235 TNM models.  Receptors 
within 1500 feet of the Thomas Johnson bridge alternates were included in the Bridge models.  The remainder of 
the receptors were included in the MD 4 Mainline Alternative model. 
 
The Traffic Noise Model(s) were validated in accordance with the accepted calibration process.  To use these 
models to predict worse case traffic noise levels and sound barrier performance, predicted 2030 traffic volumes 
were used in the analysis.  Both AM and PM traffic conditions were analyzed to determine which produced the 
loudest noise conditions.  The PM traffic produced noise levels that were as loud or louder for each of the 
receptors in the Existing Worst Case and No- Build models. The loudest of the AM or PM condition is reported for 
the Build Condition models. 
 
The twenty-five short-term measurement receptors (M-04 thru M-28) that were used for model calibration, were 
also used for predicting the TNM noise levels, barrier design and analysis. In addition, nineteen additional model 
receptors were incorporated into the models (R-01 thru R-19).  TABLE 3.B,3.C and 3.D indicate the predicted 
noise levels for the Existing Worst Case, 2030 No-Build, and 2030 Build conditions.  The Existing Worst Case 
Conditions Maps 3, 3a, 3b & 3c in Section 5 depict the 66-dB(A) contour, predicted existing worst case noise 
levels and impacted residences.  The Predicted Noise Level Maps 4, 4a, 4b, 5, 5a & 5b in Section 5 depict the 
predicted noise levels, the 66-dB(A) Contour and the impacted receptors for the  2030 No-Build, 2030  Build 
conditions. 
 
 

 
 
 

TABLE 3.B  PREDICTED NOISE LEVELS – MD 235 Options 

Receptor 

Number
2
 

ADDRESS 

Existing 

Worst Case 

Traffic Noise 

Level
1
 

2030 No 

Build 

Predicted 

Noise 

Level
1
 

OPTION 

A 

OPTION 

B 

OPTION 

D 

2030 Build Predicted Noise  Level
1
 

NSA-01 

M-26     23275 Christy Court 56 56 61 62 62 

M-27     23190 Woodland Acres Road 62 63 64 62 65 

NSA-02 

M-28     45020 Patuxent Beach Road 50 50 54 54 53 

NSA-14 

R-01     23230 Three Notch Road 71 72 72 72 72 

R-02     23182 Three Notch Road    71 72 72 72 n/a
3
 

R-05     23186 Three Notch Road 60 61 63 62 61 

  
1.        A  noise level of 43 dB(A) was added to the TNM results in order to account for the presence of background noise because TNM 

does not account for background noise. 
2.        A Receptor Number beginning with “M” represents a measured location and a Receptor Number beginning with “R” represents a 

modeled receptor only. 
3.       R-02 is being displaced by this Option. 

 



Section 3 – PROPOSED NOISE LEVELS 

FROM THE PROPOSED IMPROVEMENTS 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

 

3.6 

 

TABLE 3.C  PREDICTED NOISE LEVELS – MD 4 Mainline  Alternative 
T

Receptor 

Number
2 

ADDRESS 
Existing Worst Case 

Traffic Noise Level
1
 

2030  

No-Build Predicted 

Noise Level
1
 

2030 Build  

Predicted Noise 

Level
1
 

 

NSA-03 

M-25 23445 Lous Way 49 49 55 

NSA -04 

M-24     45222 Clements Lane 58 58 67 

R-06     45218 Clements Lane 51 51 57 

R-07     45275 Clements Lane 51 51 58 

NSA- 05 

M-22     23322 Shady Mile Drive 50 50 57 

NSA - 06 

M-20     45606 Seven Gables Lane 56 56 71 

M-21     23338 Kingston Creek Road 58 58 70 

M-23     23241 Kingston Creek Road 61 61 70 

R-08 23338 Kingston Creek Road 61 61 71 

R-09 23350 Kingston Creek Road 55 55 62 

R-10 45600 Seven Gables Lane 49 49 56 

R-11 25569 Seven Gables Lane 61 61 70 

R-12 23451 Seven Gables Lane 55 55 63 

NSA- 07 

M-19     23415 S. Patuxent Beach Road 56 56 64 

NSA - 09 

M-17 23612 Kingston Shores Lane 60 60 68 

M-18 23550 Gross Drive 67 67 76 

R-03     23530 Gross Drive 58 58 65 

R-04     23552 Gross Drive 60 60 68 

R-13     23560 Gross Drive 53 53 60 

R-14     23613 Kingstons Shores Lane 54 54 61 

R-15     23628 Kingstons Shores Lane 58 58 65 

  
1. A  noise level of 43 dB(A) was added to the TNM results in order to account for the presence of background noise because TNM 

does not account for background noise. 
2.        A Receptor Number beginning with “M” represents a measured location and a Receptor Number beginning with “R” represents a 

modeled receptor only. 
 



Section 3 – PROPOSED NOISE LEVELS 

FROM THE PROPOSED IMPROVEMENTS 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

 

3.7 

 

 

 TABLE 3.D   PREDICTED NOISE LEVELS – Bridge Alternates 

Receptor 

Number
2 

ADDRESS 

Existing 

Worst Case 

Traffic Noise 

Level
1
 

2030 No 

Build 

Predicted 

Noise 

Level
1
 

 2-LANE 

PARALLEL 

4-LANE 

PARALLEL 

2030 Build  

Predicted Noise 

Level
1
 

2030 Build 

Predicted Noise  

Level
1
 

NSA-07 

M-12 25969 S. Patuxent Beach Road 59 59 62 64 

M-15 23635 S. Patuxent Beach Road 64 64 69 69 

R- 18 23596 S. Patuxent Beach Road 57 57 65 65 

NSA-08 

M-11     23633 Town Creek Drive 53 53 58 60 

      

NSA - 09 

M-16     23702 W. Patuxent Beach Road    58 58 67 67 

R-16     23690 W. Patuxent Beach Road 54 54 60 61 

R-17     23708 W. Patuxent Beach Road 55 55 63 62 

NSA -10 

M-13     45970 Wild Rose Lane 58 58 65 60 

M-14     45920 Wild Rose Lane 57 57 64 62 

      

NSA - 11 

M-07     24087 N. Patuxent Beach Road 54 54 58 56 

M-08     24080 N. Patuxent Beach Road 58 58 61 61 

M-10     23788 Bill Dixon Road 55 55 60 59 

      

NSA-12 

M-05     24131 N. Patuxent Beach Road 53 53 52 54 

M-06     24163 N. Patuxent Beach Road 53 53 53 56 

M-09 23719 Bill Dixon Road 55 55 57 59 

NSA-13 

M-04     14120 Solomons Island Road S. 57 57 64 65 

R-19 14130 Solomons Island Road S. 56 56 63 63 

      

  
1. A  noise level of 43dB(A) was added to the TNM results in order to account for the presence of background noise because TNM 

does not account for background noise. 
2.        A Receptor Number beginning with “M” represents a measured location and a Receptor Number beginning with “R” represents 

a modeled receptor only. 
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4.1 

 

A.  Impact Assessment  

 

For a Type 1 analysis, a NSA warrants consideration of noise abatement if: 
 

a) the majority of the development existed prior to the date of approval of the proposed highway 
improvements, and  

b) it is considered impacted by traffic noise in the future build conditions.   
 

Traffic noise impacts are determined using the following criteria: 

• Predicted future noise levels equal or exceed 66 dB(A)  

• There is an increase over existing noise levels of 10 dB(A) or more 
 
TABLE 4.A, 4.B and 4.C compare the modeled existing worst case noise levels to the 2030 No-Build and 2030 
Build noise levels. It also compares the 2030 No-Build Condition to the 2030 Build conditions.   
 
‘Highlight’ in the 2030 Build Predicted Noise Level column for any alternate indicates that receptor is impacted at 
66 dB(A) or above.  ‘Highlight’ in the corresponding Difference column for any alternate indicates that receptor 
has an increase of 10 dB(A) or more over the existing conditions.  All noise levels are rounded to the nearest 
whole decibel. 
 
In Section 5, the predicted noise levels, the 66 dB(A) Contour and the impacted residences for each modeled 
condition is shown on Maps 3, 3a, 3b & 3c for the Existing Worst Case; Maps 4, 4a, 4b & 4c for the No-Build 
condition; Maps 5, 5a, & 5b for the MD 235 Build Options;  Map 6 for the mainline widening and Maps 7 and 7a 
for the 2-Lane bridge Option, and Maps 8 and 8a for the 4-Lane bridge Option.  See Appendix F for the TNM Leq 
Tables. 
 
In this study, the Existing Worst Case  noise levels and the 2030 No-Build condition are the same for most of the 
receptors because many of the roadway segments are already at Level of Service D in the existing condition, so if 
the roadway is not widened, the model traffic volumes and speeds do not change.  However, with the higher 
volumes of traffic in the 2030 conditions, it can be expected that the Level of Service will be at Level of Service D 
for a longer period through the day, and therefore the loudest noise periods can be expected to be longer, or at 
different times of the day in the 2030 No-Build condition than in the Existing Worst Case condition. 
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TABLE 4.A Predicted Noise Levels and Impact Analysis – MD 235 Options 

Receptor 

Number1 

Existing 

Worst Case 

Traffic 

Noise Level2 

2030 No 

Build 

Predicted 

Noise 

Level2 

Difference 

from 

Existing 

Worst 

Case to 

2030  

No- Build 

OPTION A OPTION B OPTION D 

2030 

Build  

Predicted 

Noise 

Level 2,3,  

Difference 

from 2030 

No-Build 

to 2030 

Build 

2030 

Build  

Predicted 

Noise 

Level 2,3, 

Difference 

from 2030 

No-Build 

to 2030 

Build 

2030 

Build  

Predicted 

Noise 

Level 2,3, 

Difference 

from 2030 

No- Build 

to 2030 

Build 

NSA -01 
M-26 56 56 0 61 +5 62 +6 62 +6 

M-27 62 63 +1 64 +1 62 -1 65 +2 

NSA-02 
M-28 50 50 0 54 +4 54 +4 53 +3 

          

NSA-14 
R-01 71 72 +1 72 0 72 0 72 0 

R-02 71 72 +1 72 0 72 0 n/a - 

R-05 60 61 +1 63 +2 62 +1 61 0 

          

 

LEGEND 

   Impact
3
       

 

 1. A Receptor Number beginning with “M” represents a measured location and a Receptor Number beginning with “R” represents a modeled receptor 

only. 

2.  A  noise level of 43 dB(A) was added to the TNM results in order to account for the presence of background because TNM does not account for 

background noise. 

3.  Impacted receptors are those where the predicted noise levels equal or exceed 66 dB(A) or there is an increase over existing noise levels of 10 dB(A) 

or more. 

4. R-02 is being displaced by this option. 
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TABLE 4.B Predicted Noise Levels and Impact Analysis – MD 4 Mainline 

Receptor 

Number1 

Existing Worst 

Case Traffic 

Noise Level2 

2030 No Build 

Predicted Noise 

Level2 

Difference from 

Existing Worst Case to 

2030  

No- Build 

  

2030 Build  Predicted 

Noise Level 2,3  

 

Difference from 2030 

No- Build to 2030 

Build 

NSA-03 

M-25 49 49 0 55 +6 

NSA-04 

M-24 58 58 0 67 +9 

R-06 51 51 0 57 +6 

R-07 51 51 0 58 +7 

NSA-05 

M-22 50 50 0 57 +7 

NSA-06 

M-20 56 56 0 71 +15 

M-21 58 58 0 70 +12 

M-23 61 61 0 70 +9 

R-08 61 61 0 71 +10 

R-09 55 55 0 62 +7 

R-10 49 49 0 56 +7 

R-11 61 61 0 70 +9 

R-12 55 55 0 63 +8 

NSA-07 

M-19 56 56 0 64 +8 

NSA-09 

M-17 60 60 0 68 +8 

M-18 67 67 0 76 +9 

R-03 58 58 0 65 +7 

R-04 60 60 0 68 +8 

R-13 53 53 0 60 +7 

R-14 54 54 0 61 +7 

R-15 58 58 0 65 +7 

 

LEGEND 

   Impact
3
       

 

1. A Receptor Number beginning with “M” represents a measured location and a Receptor Number beginning with “R” represents a modeled 

receptor only. 

2.  A  noise level of 43 dB(A) was added to the TNM results in order to account for the presence of background because TNM does not account for 

background noise. 

3.  Impacted receptors are those where the predicted noise levels equal or exceed 66 dB(A) or there is an increase over existing noise levels of 10 

dB(A) or more. 
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TABLE 4.C Predicted Noise Levels and Impact Analysis – Bridge Alternates 

Receptor 

Number1 

Existing 

Worst Case 

Traffic 

Noise Level2 

2030 No 

Build 

Predicted 

Noise 

Level2 

Difference 

from 

Existing 

Worst 

Case to 

2030  

No- Build 

2 –LANE PARALLEL 4-LANE PARALLEL 

2030 Build  

Predicted 

Noise Level 2,3  

Difference from 

2030 No-Build 

to 2030 Build 

2030 Build  

Predicted Noise 

Level 2,3 

Difference from 

2030 No-Build to 

2030 Build 

NSA -07 

M-12 59 59 0 62 +3 64 +5 

M-15 64 64 0 69 +5 69 +5 

R-18 57 57 0 65 +8 65 +8 

NSA-08 

M-11 53 53 0 58 +5 60 +7 

NSA-09 

M-16 58 58 0 67 +9 67 +9 

R-16 54 54 0 60 +6 61 +7 

R-17 55 55 0 63 +8 62 +7 

NSA-10 

M-13 58 58 0 65 +7 60 +2 

M-14 57 57 0 64 +7 62 +5 

NSA-11 

M-07 54 54 0 58 +4 56 +2 

M-08 58 58 0 61 +3 61 +3 

M-10 55 55 0 60 +5 59 +4 

NSA-12 

M-05 53 53 0 52 -1 54 +1 

M-06 53 53 0 53 0 56 +3 

M-09 55 55 0 57 +2 59 +4 

NSA-13 

M-04 57 57 0 64 +7 65 +8 

R-19 56 56 0 63 +7 63 +7 

LEGEND 

   Impact
3
        

 

1. A Receptor Number beginning with “M” represents a measured location and a Receptor Number beginning with “R” represents a modeled 

receptor only. 

2.  A  noise level of 43 dB(A) was added to the TNM results in order to account for the presence of background because TNM does not account for 

background noise. 

3.  Impacted receptors are those where the predicted noise levels equal or exceed 66 dB(A) or there is an increase over existing noise levels of 10 

dB(A) or more. 
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Impact Summary 
 
 NSA-01 

The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions. See Table 4.A for the predicted noise levels.   

 
 NSA-02 

The existing Church in this NSA is not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions. See Table 4.A for the predicted noise levels.   
 

 NSA-03 
The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions. See Table 4.B for the predicted noise levels.   

 
 NSA-04 

The existing residences in this NSA are not impacted under the worst-case 2030 No-Build, but are impacted 
under the 2030 Build Conditions. See Table 4.B for the predicted noise levels.   
 

 NSA-05 
The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or the  2030 Build 
Conditions. See Table 4.B for the predicted noise levels.   

 
 NSA-06 

The existing Church and residences in this NSA are not impacted under the worst-case 2030 No-Build, but 
are impacted under the 2030 Build Conditions. See Table 4.B for the predicted noise levels.   
 

 NSA-07 
The existing residences in this NSA are not impacted under the worst-case 2030 No-Build, but are impacted 
under the 2030 Build Conditions for both the 2-Lane Parallel Bridge Option and the 4-Lane Parallel Bridge 
Option. See Tables 4.B and 4.C for the predicted noise levels.   

 
 NSA-08 

The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions. See Table 4.C for the predicted noise levels.   
 

 NSA-09 
The existing residences in this NSA are impacted under the worst-case 2030 No-Build and 2030 Build 
Conditions for both the 2-Lane Parallel Bridge Option and the 4-Lane Parallel Bridge Option.  See Tables 4.B 
and 4.C for the predicted noise levels.   
 

 NSA-10 
The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions. See Table 4.C for the predicted noise levels.   

 
 NSA-11 

The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions. See Table 4.C for the predicted noise levels.   
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 NSA-12 
The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Conditions.  See Table 4.C for the predicted noise levels.   

 
 NSA-13 

The existing residences in this NSA are not impacted under the worst-case 2030 No-Build or 2030 Build 
Condition, for either the 2-Lane or 4-Lane Parallel Bridge Option.  See Table 4.C for the predicted noise 
levels.   
 

 NSA-14 
Existing residences in this NSA are impacted under the worst-case 2030 No-Build and 2030 Build Conditions 
under intersection Options A,B and D. See Table 4.A for the predicted noise levels.   

  

 
 
B.     Feasibility and Reasonableness 
  
According to the SHA Sound Barrier Policy, decisions concerning the provision of sound barriers will be made 
after evaluation of the feasibility and reasonableness criteria.    Sound barrier feasibility is defined as the 
engineering and acoustical ability to provide effective noise reduction.  The determination of the feasibility of a 
sound barrier is dependent upon the relationship of the highway to the adjacent community.  The elevations of the 
highway and adjacent development must be such that a barrier of reasonable height can be constructed to 
provide a desirable noise reduction of 7 to 10 dB(A) at first row residences.  Other factors such as available right-
of-way, constructability, and safety are also considered in determining sound barrier feasibility.  Reasonableness 
includes such factors as cost, desires of the affected community, the relationship of no-build to build noise levels, 
aesthetics, and environmental considerations.   
 

1. Feasibility 
 

 The design of a sound barrier may be feasible provided the following criteria can be met: 
  

• Noise levels can be reduced by 7 dB(A) or more at impacted receptors. 

• Placement of a sound barrier does not restrict vehicular or pedestrian access. 

• Construction of a sound barrier does not cause any safety or maintenance problems. 

• A sound barrier can be constructed given topography, drainage, utilities, etc. 

• A sound barrier will not have a significant impact on a 4(f) resource. 

• There are no non-highway noise sources that would reduce or limit barrier effectiveness. 
 
 2.  Reasonableness 
 
 A sound barrier may be considered to be reasonable when the following criteria are met 

• The majority of impacted residences will receive a 7 dB(A) or greater noise reduction. 

• A 3 dB(A) or greater change in design year build noise levels over design year no-build noise 
levels is expected to result from the proposed action.  

• The cumulative effects of highway improvements in the design-year build noise levels at 
receptors that existed when prior improvements were made is equal to or greater than 3 dB(A). 

• Predicted noise levels equal or exceed 72 dB(A)  and there is any increase in noise levels 
comparing predicted future no-build conditions and future build conditions. 

• Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise 
levels equal or exceed 57 dB(A). 

• The sound barrier will not have significant negative visual impact at impacted residences. 
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• The cost of noise abatement is equal to or less than $50,000 per benefited residence. 

• There are no special circumstances, i.e. historical/ cultural significance at the community. 
 
 
C. Barrier Design 
 
Sound barriers were investigated for NSA’s meeting the impact criteria. The feasibility and reasonableness of 
each barrier is presented below in the Feasibility and Reasonableness charts for each NSA. 
 
In developing the cost per residence, only impacted receptors receiving 3 dB(A) or more insertion loss, and non-
impacted receptors receiving 5 dB(A) or more insertion loss are considered benefitted and included in the cost per 
residence calculation. 
 
Churches have been identified as ten (10) equivalent residences. 
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NSA-04 
 
A sound barrier was investigated to determine the feasibility of providing noise abatement to NSA-04 which is 
impacted in the design year 2030 under the Build Condition.  The results indicated that a sound barrier can 
provide 10 dB(A) reduction.  The barrier would be approximately 1,297 feet long and vary in height from 14 feet to 
22 feet with an area of 29,047 SF. 

 
The barrier would benefit one impacted residence (M-24). The cost of the barrier using a cost of $34.00/SF would 
be $987,598.   The cost per residence would be $ 987,598.  

 
Barrier Feasibility and Reasonableness worksheets are provided below in Tables 4.D and 4.E.   

 
The barrier location, the 2030 Build and Build Barrier noise levels, and insertion lossses are shown on Maps No. 
9, 9a.,9b. and 9c. in Section 5.     

  

TABLE 4.D NSA-04   Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1. Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2. Placement of barrier will not restrict pedestrian or vehicular access. Yes 

3. Construction of a barrier will not cause safety or maintenance problems. Yes 

4. Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5. Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6. There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1. Yes indicates that the criteria is true, No indicates that the criteria is false. 
 

 
 
 

TABLE 4.E  NSA-04   Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1. Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2. A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. No 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

No 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
1. Yes indicates that the criteria is true, No indicates that the criteria is false. 
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4.9 

NSA- 06 
A sound barrier was investigated to determine the feasibility of providing noise abatement to NSA-06 which is 
impacted in the design year 2030 under the Build Condition.  The results indicated that a sound barrier can 
provide 10 dB(A) reduction.  The barrier would be approximately 3,258 feet long and vary in height from 10 feet to 
14 feet with an area of 43,823 SF. 

 
The barrier would protect the outside playground area at the Patuxent Presbyterian Church (M-23) and four 
impacted residences (R-08,R-11,M-20 & M-23).The Church is included in the cost per residence calculation as 10 
equivalent residences.  Using a cost of $34.00/ SF the cost of the barrier would be $ 1,489,982.  The cost  per 
residence is $106,427. 

 
Barrier feasibility and Reasonableness worksheets are provided below in Tables 4.F and 4.G.   

 
The barrier location, the 2030 Build and Build Barrier predicted noise levels, and insertion losses are shown on 
Maps No. 9c. in Section 5.     

  

TABLE 4.F NSA-06   Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1.     Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2.     Placement of barrier will not restrict pedestrian or vehicular access. Yes 

3.     Construction of a barrier will not cause safety or maintenance problems. Yes 

4.     Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5.     Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6.     There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1. Yes indicates that the criteria is true, No indicates that the criteria is false. 

 

 
 

TABLE 4.G  NSA-06   Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1.  Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2.  A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. No 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

No 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes
2
 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
1.  Yes indicates that the criteria is true, No indicates that the criteria is false. 
2.  The Church may not be in favor of constructing a barrier which would block their visibility from the road. 
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4.10 

NSA- 07 (2-Lane Parallel Bridge & 4-Lane Parallel Bridge) 
 
A sound barrier was investigated to determine the feasibility of providing noise abatement to at NSA-07 which is 
impacted in the design year 2030 under the Build Condition for both the 2-Lane Parallel Bridge Option and the 4-
Lane Parallel Bridge Option.  The results indicated that a sound barrier can provide 10 dB(A) reduction.  The 
barrier would be approximately  1,496 feet long and vary in height from 10 feet to 16 feet with an area of 23,917 
SF. 

 
Using a cost of $34.00/ SF, the construction cost of the barrier would be $ 813,178.  The barrier would benefit one 
impacted receptor and one non-impacted receptor.  The cost per residence would be $406,589. 

 
Barrier feasibility and Reasonableness worksheets are provided below in Tables 4.H and 4.I.   

 
The barrier location, the 2030 Build and Build Barrier predicted noise levels, and insertion losses are shown on 
Maps No. 9d. in Section 5.     

  

TABLE 4.H NSA-07  2-Lane & 4-Lane Parallel Bridge  Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1.     Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2.     Placement of barrier will not restrict pedestrian or vehicular access. Yes 

3.     Construction of a barrier will not cause safety or maintenance problems. Yes 

4.     Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5.     Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6.     There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
 

 
 
 

TABLE 4.I  NSA-07   2-Lane & 4-Lane Parallel Bridge  Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1.  Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2.  A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. No 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

No 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
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4.11 

 

NSA- 09 (2-Lane Parallel Bridge & 4-Lane Parallel Bridge) 
A sound barrier was investigated to determine the feasibility of providing noise abatement to NSA-09 which is 
impacted in the design year 2030 No-Build and Build Conditions for both the 2-Lane Parallel Bridge Option and 
the 4-Lane Parallel Bridge Option.  The results indicated that a sound barrier can provide 10 dB(A) reduction.  
The barrier is in two sections and would be approximately 2,559 feet long and vary in height from 10 feet to 16 
feet with an area of 39,319 SF. 

 
Using a cost of $34.00/ SF, the construction cost of the barrier would be $1,336,846.  The barrier would benefit 5 
non-impacted residences and 4 impacted residences.  The cost per residence would be $148,538. 

 
Barrier feasibility and Reasonableness worksheets are provided below in Tables 4.J and 4.K.   

 
The barrier location, the 2030 Build and Build Barrier predicted noise levels, and insertion losses are shown on 
Map No. 9d. in Section 5 for the 2-lane Parallel Bridge Option, AM condition.  The 4-lane Parallel bridge results 
are similar.   

  

TABLE 4.J NSA-09   2-Lane & 4-Lane Parallel Bridge  Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1.     Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2.     Placement of barrier will not restrict pedestrian or vehicular access. Yes 

3.     Construction of a barrier will not cause safety or maintenance problems. Yes 

4.     Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5.     Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6.     There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
 

 
 

TABLE 4.K  NSA-09  2-Lane & 4-Lane Parallel Bridge  Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1.  Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2. A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. Yes 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

Yes 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
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NSA-14: Option A, Continuous Flow Intersection 
 
A sound barrier was investigated to determine the feasibility of providing noise abatement to NSA-14 which is 
impacted in the design year 2030 under both the No-Build and the Build Conditions for the MD 235 intersection 
Option A.  The results indicated that a sound barrier can provide 10 dB(A) reduction.  The barrier would be 
approximately 1,100 feet long and vary in height from 10 feet to 14 feet with an area of 14,876 SF. 

 
Using a cost of $34.00/ SF, the construction cost of the barrier would be $505,784.  The barrier will benefit 2 
impacted residences.  The cost per residence would be $252,892. 

 
Barrier feasibility and Reasonableness worksheets are provided below in Tables 4.L and 4.M.   

 
The barrier location, the 2030 Build and Build Barrier predicted noise levels, and insertion losses are shown on 
Map No. 9 in Section 5.     

  

TABLE 4.L NSA-14  Option A  Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1.    Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2.    Placement of barrier will not restrict pedestrian or vehicular access. Yes
2
 

3.    Construction of a barrier will not cause safety or maintenance problems. Yes 

4.    Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5.    Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6.    There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
2.   Access is being provided from the rear of the properties. 

 

 
 

TABLE 4.M NSA-14 Option A  Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1.  Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2.  A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. Yes 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

No 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes
2
 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
     1.  Yes indicates that the criteria is true, No indicates that the criteria is false. 
     2.  The commercial properties will not be visible from MD 235 if the sound barrier is constructed. 
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NSA-14: Option B, At-Grade intersection with Flyover 
 
A sound barrier was investigated to determine the feasibility of providing noise abatement to NSA-14 which is 
impacted in the design year 2030 under both the No-Build and the Build Conditions for the MD 235 intersection 
Option B.  The results indicated that a sound barrier can provide 10 dB(A) reduction.  The barrier would be 
approximately 1,100 feet long and vary in height from 10 feet to 12 feet with an area of 13,192 SF. 

 
Using a cost of $34.00/ SF, the construction cost of the barrier would be $448,528.  The barrier will benefit 2 
impacted residences.  The cost per residence would be $224,264. 

 
Barrier feasibility and Reasonableness worksheets are provided below in Tables 4.N and 4.O.   

 
The barrier location, the 2030 Build and Build Barrier predicted noise levels, and insertion losses are shown on 
Map No. 9a. in Section 5.     

  

TABLE 4.N NSA-14  Option B  Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1.    Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2.    Placement of barrier will not restrict pedestrian or vehicular access. No
2
 

3.    Construction of a barrier will not cause safety or maintenance problems. Yes 

4.    Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5.    Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6.    There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
2.   Access will be required from the rear of the properties, similar to Options A & D. 
 

 

TABLE 4.O  NSA-14 Option B  Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1. Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2. A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. Yes 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

No 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes
2
 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
     1.  Yes indicates that the criteria is true, No indicates that the criteria is false. 
     2.  The commercial properties will not be visible from MD 235 if the noise barrier is constructed. 
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NSA-14: Option D, Single Point Urban Diamond 
 
A sound barrier was investigated to determine the feasibility of providing noise abatement to NSA-14 which is 
impacted in the design year 2030 under both the No-Build and the Build Conditions for the MD 235 intersection 
Option D.  The results indicated that a sound barrier can provide 10 dB(A) reduction.  The barrier would be 
approximately 500 feet long and vary in height from 10 feet to 12 feet with an area of 6,132 SF. 

 
Using a cost of $34.00/ SF, the construction cost of the barrier would be $208,488.  The barrier will benefit 1 
impacted residence.  The cost per residence would be $208,488.  One of two of the impacted residences is 
displaced under this alternate. 

 
Barrier feasibility and Reasonableness worksheets are provided below in Tables 4.P and 4.Q.   

 
The barrier location, the 2030 Build and Build Barrier predicted noise levels, and insertion losses are shown on 
Map No. 9b. in Section 5.     

  

TABLE 4.P NSA-14  Option D  Policy Feasibility Evaluation 

Feasibility Criteria Yes / No
1 

1.    Noise Levels can be reduced by 7 dB(A) or more at impacted residences. Yes 

2.    Placement of barrier will not restrict pedestrian or vehicular access. Yes
2
 

3.    Construction of a barrier will not cause safety or maintenance problems. Yes 

4.    Sound Barrier can be constructed given topography, drainage, utilities, etc. Yes 

5.    Sound Barrier will not have [a] significant adverse impact on [a] Section 4(f) resource. Yes 

6.    There are no non-highway noise sources that would reduce barrier effectiveness. Yes
 

 
1.   Yes indicates that the criteria is true, No indicates that the criteria is false. 
2.   Access is being provided from the rear of the properties. 
 

 

TABLE 4.Q NSA-14 Option D  Policy Reasonableness Evaluation 

Reasonableness Criteria Yes / No
1 

1. Majority of impacted residences will receive a 7 dB(A) or greater noise reduction. Yes 

2. A 3 dB(A) or greater change in design year build noise levels over design year no-build noise levels is 
expected to result from the proposed action,  

Yes 

   3. The cumulative effects of highway improvements in the design year build noise levels at receptors that  
        existed when prior improvements were made is equal to or greater than 3 dB(A). 

n/a 

4.  Noise levels equal or exceed 72 dB(A) at impacted residences. Yes 

5.  Existing noise levels are expected to increase by 10 dB(A) or more and predicted future noise levels          
equal or exceed 57 dB(A) 

No 

6.  Sound barriers will not have [a] significant negative visual impact at impacted residences. Yes
2
 

7.  The cost of noise abatement is equal to or less than $50,000 per benefited residence. No
 

8. There are no special circumstances, i.e. historical/cultural significance at this community. Yes 

 
     1.  Yes indicates that the criteria is true, No indicates that the criteria is false. 
     2.  The commercial properties will not be visible from MD 235 if the noise barrier is constructed. 
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D. Construction Impacts 

 
During construction of the project, the residences closest to the construction area will likely be impacted by 
construction noise as a result of the project.  In order to minimize the impact to the residential community, all 
proposed construction will comply with applicable Federal, State and Local noise control regulations, as well 
as the Occupational Safety and Health Act of 1970.  Where practicable, construction activity should be 
confined to time periods that will create a minimum amount of disturbance to the community. 
 
The Contractor should use only equipment adapted to operate with the least possible noise, and should 
conduct his work so that annoyance to occupants of nearby property and the general public will be reduced to 
a minimum. 

 
 

E. Coordination with Local Officials 

 
Preventing noise sensitive land uses from locating adjacent to state highways within high noise areas is the 
responsibility of local land use and zoning processes.  The control of highway noise, to be effective and 
comprehensive, must be done in partnership between SHA and local land use planning officials.  The SHA 
will furnish the results of all highway traffic noise analyses to local government officials and will encourage 
local communities and developers to practice noise compatible development.  Local coordination will 
specifically be accomplished through the distribution of highway project environmental documents and noise 
study reports. 

 
 

F. Summary of Results 

 

• Noise mitigation is not warranted in NSA-01, NSA-02 or NSA-03. 
 

• Noise mitigation is warranted in NSA-04 and requires further consideration. 
 

• Noise mitigation is not warranted in NSA-05. 
 

• Noise mitigation is warranted in NSA-06 and requires further consideration. 
 

• Noise mitigation is warranted in NSA-07 for the 2-Lane and 4-Lane Parallel Bridge Options and 
requires further consideration. 

 

• Moise mitigation is not warranted in NSA-08. 
 

• Noise mitigation is warranted in NSA-09 for the 2-Lane and 4-Lane Parallel Bridge Options and 
requires further consideration. 

 

• Noise mitigation is not warranted in NSA-10, NSA-11, NSA-12 or NSA-13. 
 

• Noise mitigation is warranted in NSA-14 under Options A,B and D and requires further 
consideration. 
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A.1 

INTRODUCTION 

 
This appendix documents the noise measurements collected during field monitoring for the MD 4 
Planning study area.  Also included are graphics illustrating where each of the noise measurements were 
recorded.  The illustrations include both photographs and drawn sketches of the noise measurement 
sites.   
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A.2 

RECEPTOR M-01 – WOODLAND ACRES ROAD 

 
General 
  
One 24-hour noise measurement was taken at this location from 1200 Hrs. on 2009 April 16 to 1200 Hrs. 
on 2009 April 17.  
 
Receptor Site Sketch 

 
 
 

FIGURE A.1 Receptor M-01 Site Sketch 
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A.3 

Receptor Site Photographs 

 

Photograph A.1a Receptor M-01 – Woodland Acres Road  (View 1 of 2) 

 

 
04-16-2009 
 
24-hour noise measurement 
 

 
 
 
 
 

 

 

Photograph A.1b Receptor M-01 – Woodland Acres Road  (View 2 of 2) 

 

 
04-16-2009 
 
24-hour noise measurement 
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A.4 

 
April 16, 2009 1200 Hrs. to April 17, 2009 1200 Hrs. 

 
 

 

TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

12:00 71.4 80.7 <109.9 80.0 80.0 
70.7 

  
  
  

12:05 70.2 78.7 <109.9 78.0 78.0 

12:10 70.7 77.7 <109.9 77.0 77.0 

12:15 70.6 75.9 <109.9 75.0 75.0 

12:20 70.5 76.6 109.9 76.0 76.0 
70.4 

  
  
  

12:25 70.9 77.1 <109.9 77.0 77.0 

12:30 69.6 75.0 <109.9 75.0 75.0 

12:35 70.5 77.1 110.2 77.0 77.0 

12:40 71.1 76.2 <109.9 76.0 76.0 
70.5 

  
  
  

12:45 70.4 76.4 <109.9 76.0 76.0 

12:50 70.9 77.9 <109.9 77.0 77.0 

12:55 69.6 78.3 <109.9 78.0 78.0 

13:00 70.5 75.4 <109.9 75.0 75.0 
70.7 

  
  
  

13:05 70.4 78.3 <109.9 78.0 78.0 

13:10 69.8 77.9 <109.9 77.0 77.0 

13:15 71.7 80.4 <109.9 80.0 80.0 

13:20 70.5 77.0 <109.9 77.0 77.0 
70.7 

  
  
  

13:25 70.9 78.7 <109.9 78.0 78.0 

13:30 70.5 77.8 <109.9 77.0 77.0 

13:35 70.8 77.5 <109.9 77.0 77.0 

13:40 70.1 78.7 <109.9 78.0 78.0 
70.7 

  
  
  

13:45 70.3 78.6 <109.9 78.0 78.0 

13:50 70.9 79.6 <109.9 79.0 79.0 

13:55 71.4 79.9 <109.9 79.0 79.0 

14:00 70.2 77.8 <109.9 77.0 77.0 
70.5 

  
  
  

14:05 70.1 76.2 <109.9 76.0 76.0 

14:10 70.8 77.1 <109.9 77.0 77.0 

14:15 70.7 77.5 <109.9 77.0 77.0 

14:20 70.9 77.2 <109.9 77.0 77.0 
70.9 

  
  
  

14:25 70.7 77.5 <109.9 77.0 77.0 

14:30 70.7 77.5 <109.9 77.0 77.0 

14:35 71.4 76.7 <109.9 76.0 76.0 

14:40 70.3 75.1 <109.9 75.0 75.0 
70.6 

  
  
  

14:45 70.3 75.4 <109.9 75.0 75.0 

14:50 70.8 77.4 <109.9 77.0 77.0 

14:55 71.1 77.0 <109.9 77.0 77.0 

15:00 70.5 75.7 <109.9 75.0 75.0 
71.3 

  
  
  

15:05 70.7 78.6 <109.9 78.0 78.0 

15:10 72.2 82.7 110.6 82.0 82.0 

15:15 71.6 77.9 <109.9 77.0 77.0 

15:20 71.4 77.5 <109.9 77.0 77.0         
71.9 15:25 71.9 77.8 <109.9 77.0 77.0 

15:30 71.8 78.7 <109.9 78.0 78.0 

15:35 72.6 76.3 <109.9 76.0 76.0 

TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

15:40 72.8 77.9 <109.9 77.0 77.0 
72.5 

 
 
 

15:45 72.4 77.9 <109.9 77.0 77.0 

15:50 72.4 78.6 <109.9 78.0 78.0 

15:55 72.3 80.7 <109.9 80.0 80.0 

16:00 73.9 86.3 109.9 86.0 86.0 
72.3 

 
 
 

16:05 72.0 76.2 <109.9 76.0 76.0 

16:10 71.4 75.5 <109.9 75.0 75.0 

16:15 71.5 80.0 <109.9 80.0 80.0 

16:20 69.1 76.7 <109.9 76.0 76.0 
69.0 

 
 
 

16:25 69.3 75.9 <109.9 75.0 75.0 

16:30 68.0 75.0 <109.9 75.0 75.0 

16:35 69.3 73.5 <109.9 73.0 73.0 

16:40 67.9 76.3 <109.9 76.0 76.0 
69.6 

 
 
 

16:45 71.0 75.9 <109.9 75.0 75.0 

16:50 70.9 75.9 <109.9 75.0 75.0 

16:55 67.3 74.3 <109.9 74.0 74.0 

17:00 66.8 74.6 <109.9 74.0 74.0 
67.6 

 
 
 

17:05 68.6 75.3 <109.9 75.0 75.0 

17:10 67.1 74.7 <109.9 74.0 74.0 

17:15 67.5 75.1 <109.9 75.0 75.0 

17:20 66.7 72.7 <109.9 72.0 72.0 
70.2 

 
 
 

17:25 67.0 72.2 <109.9 72.0 72.0 

17:30 73.0 81.8 <109.9 81.0 81.0 

17:35 70.8 76.9 <109.9 76.0 76.0 

17:40 68.9 75.9 <109.9 75.0 75.0 
69.6 

 
 
 

17:45 68.6 75.1 <109.9 75.0 75.0 

17:50 70.2 74.2 <109.9 74.0 74.0 

17:55 70.4 78.0 <109.9 78.0 78.0 

18:00 71.4 76.2 <109.9 76.0 76.0 
71.1 

 
 
 

18:05 68.6 75.4 <109.9 75.0 75.0 

18:10 71.8 79.0 <109.9 79.0 79.0 

18:15 71.8 76.7 <109.9 76.0 76.0 

18:20 71.4 75.8 <109.9 75.0 75.0 
72.2 

 
 
 

18:25 71.5 75.9 <109.9 75.0 75.0 

18:30 73.9 91.8 110.2 91.0 91.0 

18:35 71.3 77.8 <109.9 77.0 77.0 

18:40 71.2 76.6 <109.9 76.0 76.0 
71.3 

 
 
 

18:45 71.0 77.4 <109.9 77.0 77.0 

18:50 71.4 79.1 <109.9 79.0 79.0 

18:55 71.4 82.2 <109.9 82.0 82.0 

19:00 70.2 75.9 <109.9 75.0 75.0 
70.2 

 
 
 

19:05 70.9 80.6 <109.9 80.0 80.0 

19:10 70.0 76.7 <109.9 76.0 76.0 

19:15 69.5 76.0 <109.9 76.0 76.0 

TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

19:20 71.0 76.3 <109.9 76.0 76.0 
70.9 

 
 
 

19:25 70.6 74.7 <109.9 74.0 74.0 

19:30 71.2 82.7 <109.9 82.0 82.0 

19:35 70.6 76.6 <109.9 76.0 76.0 

19:40 71.4 77.9 <109.9 77.0 77.0 
71.2 

 
 
 

19:45 70.7 76.6 <109.9 76.0 76.0 

19:50 71.6 75.4 <109.9 75.0 75.0 

19:55 71.1 75.8 <109.9 75.0 75.0 

20:00 70.7 76.2 <109.9 76.0 76.0 
70.1 

 
 
 

20:05 69.8 76.2 <109.9 76.0 76.0 

20:10 70.2 74.7 <109.9 74.0 74.0 

20:15 69.7 75.4 <109.9 75.0 75.0 

20:20 69.5 75.3 <109.9 75.0 75.0 
70.0 

 
 
 

20:25 70.3 75.7 <109.9 75.0 75.0 

20:30 70.1 75.4 <109.9 75.0 75.0 

20:35 70.2 76.7 <109.9 76.0 76.0 

20:40 70.6 76.7 <109.9 76.0 76.0 
70.5 

 
 
 

20:45 70.4 77.4 <109.9 77.0 77.0 

20:50 71.0 82.5 <109.9 82.0 82.0 

20:55 70.1 75.4 <109.9 75.0 75.0 

21:00 69.2 76.2 <109.9 76.0 76.0 
69.3 

 
 
 

21:05 69.6 75.1 <109.9 75.0 75.0 

21:10 68.7 75.9 <109.9 75.0 75.0 

21:15 69.5 82.2 <109.9 82.0 82.0 

21:20 67.2 77.4 <109.9 77.0 77.0 
68.7 

 
 
 

21:25 69.6 78.6 <109.9 78.0 78.0 

21:30 69.3 77.5 <109.9 77.0 77.0 

21:35 68.3 74.7 <109.9 74.0 74.0 

21:40 68.2 75.2 <109.9 75.0 75.0 
68.1 

 
 
 

21:45 69.1 74.5 <109.9 74.0 74.0 

21:50 67.2 73.9 <109.9 73.0 73.0 

21:55 67.5 73.6 <109.9 73.0 73.0 

22:00 67.9 75.5 <109.9 75.0 75.0 
67.9 

 
 
 

22:05 67.3 76.7 <109.9 76.0 76.0 

22:10 68.2 75.8 <109.9 75.0 75.0 

22:15 68.1 76.3 <109.9 76.0 76.0 

22:20 66.8 75.8 <109.9 75.0 75.0 
66.2 

 
 
 

22:25 66.4 74.1 <109.9 74.0 74.0 

22:30 65.8 74.6 <109.9 74.0 74.0 

22:35 65.9 75.1 <109.9 75.0 75.0 

22:40 66.0 75.8 <109.9 75.0 75.0        
66.4 22:45 66.1 72.8 <109.9 72.0 72.0 

22:50 66.7 75.6 <109.9 75.0 75.0 

22:55 66.6 74.7 <109.9 74.0 74.0 

TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

23:00 65.3 71.9 <109.9 71.0 71.0 
65.7 

  
  
  

23:05 65.0 73.6 <109.9 73.0 73.0 

23:10 66.1 73.9 <109.9 73.0 73.0 

23:15 66.4 74.3 <109.9 74.0 74.0 

23:20 66.7 73.3 <109.9 73.0 73.0 
65.6 

  
  
  

23:25 64.6 74.3 <109.9 74.0 74.0 

23:30 65.3 72.2 <109.9 72.0 72.0 

23:35 65.7 73.6 <109.9 73.0 73.0 

23:40 66.2 74.2 <109.9 74.0 74.0 
64.7 

  
  
  

23:45 65.8 78.3 <109.9 78.0 78.0 

23:50 62.9 72.4 <109.9 72.0 72.0 

23:55 62.8 72.6 <109.9 72.0 72.0 

0:00 63.1 75.5 <109.9 75.0 75.0 
62.8 

  
  
  

0:05 63.9 71.9 <109.9 71.0 71.0 

0:10 62.4 71.1 <109.9 71.0 71.0 

0:15 61.5 71.1 <109.9 71.0 71.0 

0:20 61.9 71.1 <109.9 71.0 71.0 
61.3 

  
  
  

0:25 61.4 73.4 <109.9 73.0 73.0 

0:30 62.6 74.6 <109.9 74.0 74.0 

0:35 58.2 70.6 <109.9 70.0 70.0 

0:40 62.1 74.1 <109.9 74.0 74.0 
60.7 

  
  
  

0:45 56.0 69.1 <109.9 69.0 69.0 

0:50 62.2 71.4 <109.9 71.0 71.0 

0:55 60.3 73.0 <109.9 73.0 73.0 

1:00 62.6 73.5 <109.9 73.0 73.0 
61.5 

  
  
  

1:05 62.2 74.6 <109.9 74.0 74.0 

1:10 60.3 73.2 <109.9 73.0 73.0 

1:15 60.3 71.5 <109.9 71.0 71.0 

1:20 60.5 70.4 <109.9 70.0 70.0 
60.1 

  
  
  

1:25 59.4 70.3 <109.9 70.0 70.0 

1:30 61.4 73.7 <109.9 73.0 73.0 

1:35 58.6 72.5 <109.9 72.0 72.0 

1:40 57.2 70.2 <109.9 70.0 70.0 
61.0 

  
  
  

1:45 60.4 70.4 <109.9 70.0 70.0 

1:50 63.6 71.5 <109.9 71.0 71.0 

1:55 60.6 71.9 <109.9 71.0 71.0 

2:00 62.5 77.1 <109.9 77.0 77.0 
60.6 

  
  
  

2:05 62.1 75.1 <109.9 75.0 75.0 

2:10 57.5 69.5 <109.9 69.0 69.0 

2:15 58.2 67.5 <109.9 67.0 67.0 

2:20 61.9 73.9 <109.9 73.0 73.0        
61.0 2:25 59.3 73.8 <109.9 73.0 73.0 

2:30 60.8 73.5 <109.9 73.0 73.0 

2:35 61.7 73.3 <109.9 73.0 73.0 
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TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

2:40 59.0 73.8 <109.9 73.0 73.0 
60.8 

  
  
  

2:45 62.2 77.8 <109.9 77.0 77.0 

2:50 61.8 72.7 <109.9 72.0 72.0 

2:55 59.1 71.0 <109.9 71.0 71.0 

3:00 60.9 75.6 <109.9 75.0 75.0 
61.3 

  
  
  

3:05 60.0 73.9 <109.9 73.0 73.0 

3:10 61.3 75.5 <109.9 75.0 75.0 

3:15 62.6 72.9 <109.9 72.0 72.0 

3:20 59.7 72.3 <109.9 72.0 72.0 
59.7 

  
  
  

3:25 59.7 70.4 <109.9 70.0 70.0 

3:30 62.2 75.4 <109.9 75.0 75.0 

3:35 52.2 66.3 <109.9 66.0 66.0 

3:40 59.5 71.1 <109.9 71.0 71.0 
61.3 

  
  
  

3:45 61.7 73.8 <109.9 73.0 73.0 

3:50 58.5 70.6 <109.9 70.0 70.0 

3:55 63.6 75.8 <109.9 75.0 75.0 

4:00 61.8 73.1 <109.9 73.0 73.0 
62.2 

  
  
  

4:05 61.9 76.4 <109.9 76.0 76.0 

4:10 62.2 73.8 <109.9 73.0 73.0 

4:15 62.8 76.2 <109.9 76.0 76.0 

4:20 62.6 76.2 <109.9 76.0 76.0 
63.9 

  
  
  

4:25 65.4 77.6 <109.9 77.0 77.0 

4:30 62.3 73.8 <109.9 73.0 73.0 

4:35 64.5 76.3 <109.9 76.0 76.0 

4:40 65.9 81.0 <109.9 81.0 81.0 
65.4 

  
  
  

4:45 62.8 72.3 <109.9 72.0 72.0 

4:50 66.8 74.3 <109.9 74.0 74.0 

4:55 65.2 75.5 <109.9 75.0 75.0 

5:00 66.1 73.5 <109.9 73.0 73.0 
66.7 

  
  
  

5:05 65.9 74.7 <109.9 74.0 74.0 

5:10 66.4 75.4 <109.9 75.0 75.0 

5:15 68.1 75.1 <109.9 75.0 75.0 

5:20 68.7 76.6 <109.9 76.0 76.0 
68.5 

  
  
  

5:25 69.3 75.8 <109.9 75.0 75.0 

5:30 67.0 73.8 <109.9 73.0 73.0 

5:35 68.7 74.7 <109.9 74.0 74.0 

5:40 69.8 75.9 <109.9 75.0 75.0 
70.0 

  
  
  

5:45 69.2 77.0 <109.9 77.0 77.0 

5:50 70.3 80.3 <109.9 80.0 80.0 

5:55 70.7 80.7 <109.9 80.0 80.0 

6:00 70.8 79.1 <109.9 79.0 79.0 
71.0 

  
  
  

6:05 71.0 79.9 <109.9 79.0 79.0 

6:10 71.7 77.4 <109.9 77.0 77.0 

6:15 70.5 77.0 <109.9 77.0 77.0 

6:20 72.2 79.1 <109.9 79.0 79.0 72.1 
  6:25 71.6 78.7 <109.9 78.0 78.0 

TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

6:30 72.1 78.4 <109.9 78.0 78.0   
  6:35 72.3 77.9 <109.9 77.0 77.0 

6:40 72.8 77.9 <109.9 77.0 77.0 
72.9 

  
  
  

6:45 73.5 85.9 <109.9 85.0 85.0 

6:50 72.6 79.9 <109.9 79.0 79.0 

6:55 72.7 78.5 <109.9 78.0 78.0 

7:00 73.1 84.2 <109.9 84.0 84.0 
72.3 

  
  
  

7:05 71.5 77.2 <109.9 77.0 77.0 

7:10 71.7 78.3 <109.9 78.0 78.0 

7:15 72.8 78.9 <109.9 78.0 78.0 

7:20 72.6 85.0 120.1 85.0 85.0 
72.5 

  
  
  

7:25 72.1 79.5 <109.9 79.0 79.0 

7:30 72.9 78.3 <109.9 78.0 78.0 

7:35 72.5 78.2 <109.9 78.0 78.0 

7:40 72.3 77.4 <109.9 77.0 77.0 
71.7 

  
  
  

7:45 71.6 77.9 <109.9 77.0 77.0 

7:50 70.2 77.1 <109.9 77.0 77.0 

7:55 72.3 83.0 <109.9 83.0 83.0 

8:00 71.0 77.8 <109.9 77.0 77.0 
70.6 

  
  
  

8:05 71.0 78.2 <109.9 78.0 78.0 

8:10 70.2 79.9 <109.9 79.0 79.0 

8:15 69.9 81.0 <109.9 81.0 81.0 

8:20 69.7 76.3 <109.9 76.0 76.0 
70.1 

  
  
  

8:25 69.1 78.2 <109.9 78.0 78.0 

8:30 71.3 79.1 <109.9 79.0 79.0 

8:35 70.0 77.1 <109.9 77.0 77.0 

8:40 70.2 77.5 <109.9 77.0 77.0 
70.4 

  
  
  

8:45 70.4 77.0 <109.9 77.0 77.0 

8:50 70.5 78.9 <109.9 78.0 78.0 

8:55 70.5 80.3 <109.9 80.0 80.0 

9:00 70.3 78.3 <109.9 78.0 78.0 
70.2 

  
  
  

9:05 69.6 77.2 <109.9 77.0 77.0 

9:10 69.3 75.2 <109.9 75.0 75.0 

9:15 71.3 77.0 <109.9 77.0 77.0 

9:20 69.0 78.6 <109.9 78.0 78.0 
69.6 

  
  
  

9:25 69.9 76.3 <109.9 76.0 76.0 

9:30 69.4 76.3 <109.9 76.0 76.0 

9:35 70.0 76.2 <109.9 76.0 76.0 

9:40 70.6 81.7 <109.9 81.0 81.0 
70.2 

  
  
  

9:45 70.3 77.6 <109.9 77.0 77.0 

9:50 69.9 79.1 <109.9 79.0 79.0 

9:55 70.0 76.7 <109.9 76.0 76.0 

10:00 69.9 76.2 <109.9 76.0 76.0 
69.9 

  
  
  

10:05 70.9 78.3 <109.9 78.0 78.0 

10:10 68.2 76.6 <109.9 76.0 76.0 

10:15 70.3 81.0 <109.9 81.0 81.0 

TABLE 
A.1a 

Receptor M-01 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

10:20 71.5 78.2 <109.9 78.0 78.0 
70.5 

  
  
  

10:25 71.5 77.2 <109.9 77.0 77.0 

10:30 69.2 75.4 <109.9 75.0 75.0 

10:35 69.4 76.3 <109.9 76.0 76.0 

10:40 70.5 82.6 <109.9 82.0 82.0 
70.7 

  
  
  

10:45 70.6 77.9 <109.9 77.0 77.0 

10:50 71.3 79.1 <109.9 79.0 79.0 

10:55 70.3 78.6 <109.9 78.0 78.0 

11:00 70.1 78.6 <109.9 78.0 78.0 
71.7 

  
  
  

11:05 70.9 76.6 <109.9 76.0 76.0 

11:10 71.4 77.5 <109.9 77.0 77.0 

11:15 73.5 91.8 114.7 91.0 91.0 

11:20 70.8 77.8 <109.9 77.0 77.0 
70.9 

  
  
  

11:25 71.3 76.3 <109.9 76.0 76.0 

11:30 70.7 79.4 <109.9 79.0 79.0 

11:35 70.9 79.8 <109.9 79.0 79.0 

11:40 70.5 75.0 <109.9 75.0 75.0        
71.6 11:45 71.7 79.8 <109.9 79.0 79.0 

11:50 71.9 83.4 <109.9 83.0 83.0 

11:55 72.0 78.6 <109.9 78.0 78.0 
 

 

 

  

TABLE 
A.1b 

Receptor M-01 – Hourly Equivalent 
Sound Level (Leq[h]) Calculation –  
04-16-2009 1200-1200 Hrs.  

Hour 20-min Leq 
Sub-intervals 

Hourly 
Leq  

Loudest Hour  
Level  

 :00 :20 :40 dB(A) dB(A) 

12:00 70.7 70.4 70.5 70.6   

13:00 70.7 70.7 70.7 70.7   

14:00 70.5 70.9 70.6 70.7   

15:00 71.3 71.9 72.5 71.9   

16:00 72.3 69.0 69.6 70.6   

17:00 67.6 70.2 69.6 69.2   

18:00 71.1 72.2 71.3 71.5   

19:00 70.2 70.9 71.2 70.8   

20:00 70.1 70.0 70.5 70.2   

21:00 69.3 68.7 68.1 68.7   

22:00 67.9 66.2 66.4 66.9   

23:00 65.7 65.6 64.7 65.4   

0:00 62.8 61.3 60.7 61.7   

1:00 61.5 60.1 61.0 60.9   

2:00 60.6 61.0 60.8 60.8   

3:00 61.3 59.7 61.3 60.8   

4:00 62.2 63.9 65.4 64.0   

5:00 66.7 68.5 70.0 68.6   

6:00 71.0 72.1 72.9 72.1   

7:00 72.3 72.5 71.7 72.2 72 

8:00 70.6 70.1 70.4 70.4   

9:00 70.2 69.6 70.2 70.0   

10:00 69.9 70.5 70.7 70.4   

11:00 71.7 70.9 71.6 71.4   

LEGEND            

   Loudest Hour  

             
   Narrow Range Noise Hour  

             
   Wide Range Noise Hour  
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RECEPTOR M-02 – CUL-DE-SAC, SHADY MILE DRIVE 

 
General 
  
One 24-hour noise measurement was taken at this location from 1200 Hrs. on 2009 April 16 to 1200 Hrs. 
on 2009 April 17.  
 
Receptor Site Sketch 

 

FIGURE A.2 Receptor M-02 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.2a Receptor M-02 – Cul-De-Dac, Shady Mile Drive  (View 1 of 2) 

 

 
04-16-2009 
 
24-hour noise measurement 
 

 
 
 
 
 

 

 

Photograph A.2b Receptor M-02 – Cul-De-Sac, Shady Mile Drive  (View 2 of 2) 

 

 
04-16-2009 
 
24-hour noise measurement 
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April 16, 2009 1200 Hrs. to April 17, 2009 1200 Hrs. 

 
 

 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

12:00 65.8 77.6 <112.1 77.0 77.0 
63.8 

  
  
  

12:05 64.3 74.8 <112.1 74.0 74.0 

12:10 61.8 67.4 <112.1 67.0 67.0 

12:15 61.7 68.3 <112.1 68.0 68.0 

12:20 62.8 72.8 <112.1 72.0 72.0 
63.6 

  
  
  

12:25 62.4 69.7 <112.1 69.0 69.0 

12:30 64.5 71.8 <112.1 71.0 71.0 

12:35 64.3 70.9 <112.1 70.0 70.0 

12:40 64.9 74.4 <112.1 74.0 74.0 

68.9  
  
  

12:45 71.9 77.9 <112.1 77.0 77.0 

12:50 80.8 94.8 123.3 94.0 94.0 

12:55 66.6 74.4 <112.1 74.0 74.0 

13:00 62.6 68.1 <112.1 68.0 68.0 
63.6 

  
  
  

13:05 64.0 75.3 <112.1 75.0 75.0 

13:10 62.7 68.1 <112.1 68.0 68.0 

13:15 64.6 76.4 <112.1 76.0 76.0 

13:20 67.3 76.2 <112.1 76.0 76.0 
66.8 

  
  
  

13:25 68.4 79.4 <112.1 79.0 79.0 

13:30 66.8 79.2 <112.1 79.0 79.0 

13:35 63.5 74.5 <112.1 74.0 74.0 

13:40 67.2 86.0 <112.1 86.0 86.0 
64.4 

  
  
  

13:45 62.8 72.0 <112.1 72.0 72.0 

13:50 63.9 74.1 <112.1 74.0 74.0 

13:55 61.7 71.4 <112.1 71.0 71.0 

14:00 64.8 78.8 <112.1 78.0 78.0 
67.9 

  
  
  

14:05 71.2 82.4 <112.1 82.0 82.0 

14:10 64.5 72.8 <112.1 72.0 72.0 

14:15 67.5 79.2 <112.1 79.0 79.0 

14:20 67.4 78.0 <112.1 78.0 78.0 
69.1 

  
  
  

14:25 73.3 86.0 <112.1 86.0 86.0 

14:30 65.7 78.9 <112.1 78.0 78.0 

14:35 62.3 70.0 <112.1 70.0 70.0 

14:40 75.2 92.9 <112.1 92.0 92.0 
69.9 

  
  
  

14:45 62.2 70.9 <112.1 70.0 70.0 

14:50 63.6 72.9 <112.1 72.0 72.0 

14:55 63.8 75.7 <112.1 75.0 75.0 

15:00 61.6 69.9 <112.1 69.0 69.0 
62.7 

  
  
  

15:05 62.2 71.3 <112.1 71.0 71.0 

15:10 63.6 75.6 <112.1 75.0 75.0 

15:15 63.0 72.8 <112.1 72.0 72.0 

15:20 63.0 72.4 <112.1 72.0 72.0 
70.5 

  
  
  

15:25 62.5 70.0 <112.1 70.0 70.0 

15:30 64.3 76.8 <112.1 76.0 76.0 

15:35 75.9 91.9 113.8 91.0 91.0 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

15:40 83.1 95.3 117.5 95.0 95.0 
75.3 

  
  
  

15:45 79.2 92.1 116.7 92.0 92.0 

15:50 76.9 90.0 112.4 90.0 90.0 

15:55 72.8 87.7 <112.1 87.0 87.0 

16:00 76.9 90.1 114.1 90.0 90.0 
73.0 

  
  
  

16:05 70.8 89.2 116.9 89.0 89.0 

16:10 72.3 81.8 <112.1 81.0 81.0 

16:15 62.9 70.5 <112.1 70.0 70.0 

16:20 63.3 75.6 <112.1 75.0 75.0 
63.8 

  
  
  

16:25 65.3 76.0 <112.1 76.0 76.0 

16:30 63.8 72.8 <112.1 72.0 72.0 

16:35 62.5 69.3 <112.1 69.0 69.0 

16:40 62.2 70.9 <112.1 70.0 70.0 
61.5 

  
  
  

16:45 60.5 69.3 <112.1 69.0 69.0 

16:50 61.3 66.6 <112.1 66.0 66.0 

16:55 61.8 75.7 <112.1 75.0 75.0 

17:00 59.6 65.6 <112.1 65.0 65.0 
61.6 

  
  
  

17:05 62.7 75.6 <112.1 75.0 75.0 

17:10 62.7 70.8 <112.1 70.0 70.0 

17:15 60.6 69.1 <112.1 69.0 69.0 

17:20 62.1 72.1 <112.1 72.0 72.0 
63.0 

  
  
  

17:25 61.5 68.5 <112.1 68.0 68.0 

17:30 64.4 76.5 <112.1 76.0 76.0 

17:35 63.4 74.1 <112.1 74.0 74.0 

17:40 61.8 71.5 <112.1 71.0 71.0 
61.5 

  
  
  

17:45 60.6 67.6 <112.1 67.0 67.0 

17:50 61.5 73.3 <112.1 73.0 73.0 

17:55 62.0 68.0 <112.1 68.0 68.0 

18:00 61.5 70.5 <112.1 70.0 70.0 
63.2 

  
  
  

18:05 62.5 70.5 <112.1 70.0 70.0 

18:10 65.4 78.8 <112.1 78.0 78.0 

18:15 62.5 73.3 <112.1 73.0 73.0 

18:20 62.4 72.8 <112.1 72.0 72.0 
66.3 

  
  
  

18:25 63.0 69.3 <112.1 69.0 69.0 

18:30 70.2 88.9 <112.1 88.0 88.0 

18:35 64.6 77.7 <112.1 77.0 77.0 

18:40 62.1 68.8 <112.1 68.0 68.0 
63.2 

  
  
  

18:45 64.1 76.8 <112.1 76.0 76.0 

18:50 63.6 74.4 <112.1 74.0 74.0 

18:55 62.9 74.9 <112.1 74.0 74.0 

19:00 63.9 74.9 <112.1 74.0 74.0 
64.1 

  
  
  

19:05 66.0 80.0 <112.1 80.0 80.0 

19:10 62.9 70.9 <112.1 70.0 70.0 

19:15 62.8 74.4 <112.1 74.0 74.0 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

19:20 62.3 69.4 <112.1 69.0 69.0 
64.0 

  
  
  

19:25 63.2 72.9 <112.1 72.0 72.0 

19:30 63.5 72.2 <112.1 72.0 72.0 

19:35 66.0 80.4 <112.1 80.0 80.0 

19:40 63.7 69.8 <112.1 69.0 69.0 
64.4 

  
  
  

19:45 64.9 74.0 <112.1 74.0 74.0 

19:50 65.0 74.1 <112.1 74.0 74.0 

19:55 63.8 70.8 <112.1 70.0 70.0 

20:00 62.7 71.9 <112.1 71.0 71.0 
64.0 

  
  
  

20:05 62.6 67.6 <112.1 67.0 67.0 

20:10 65.0 79.8 <112.1 79.0 79.0 

20:15 65.2 76.5 <112.1 76.0 76.0 

20:20 63.1 70.5 <112.1 70.0 70.0 
64.6 

  
  
  

20:25 62.9 69.6 <112.1 69.0 69.0 

20:30 66.8 83.1 <112.1 83.0 83.0 

20:35 64.6 77.7 <112.1 77.0 77.0 

20:40 63.0 69.8 <112.1 69.0 69.0 
65.6 

  
  
  

20:45 68.2 82.8 <112.1 82.0 82.0 

20:50 65.9 77.3 <112.1 77.0 77.0 

20:55 62.8 70.5 <112.1 70.0 70.0 

21:00 62.8 68.9 <112.1 68.0 68.0 
63.3 

  
  
  

21:05 63.7 73.2 <112.1 73.0 73.0 

21:10 63.0 73.3 <112.1 73.0 73.0 

21:15 63.6 76.3 <112.1 76.0 76.0 

21:20 64.4 77.7 <112.1 77.0 77.0 
66.9 

  
  
  

21:25 71.4 90.5 <112.1 90.0 90.0 

21:30 62.7 75.7 <112.1 75.0 75.0 

21:35 60.5 67.3 <112.1 67.0 67.0 

21:40 60.9 72.5 <112.1 72.0 72.0 
61.6 

  
  
  

21:45 63.4 78.0 <112.1 78.0 78.0 

21:50 60.2 66.5 <112.1 66.0 66.0 

21:55 61.4 67.3 <112.1 67.0 67.0 

22:00 59.9 68.9 <112.1 68.0 68.0 
60.8 

  
  
  

22:05 60.1 68.5 <112.1 68.0 68.0 

22:10 62.2 74.5 <112.1 74.0 74.0 

22:15 60.4 69.8 <112.1 69.0 69.0 

22:20 59.8 69.3 <112.1 69.0 69.0 
60.8 

  
  
  

22:25 59.4 69.7 <112.1 69.0 69.0 

22:30 59.5 72.1 <112.1 72.0 72.0 

22:35 63.2 78.4 <112.1 78.0 78.0 

22:40 59.3 67.7 <112.1 67.0 67.0 
64.6 

  
  
  

22:45 61.2 73.0 <112.1 73.0 73.0 

22:50 69.3 87.2 <112.1 87.0 87.0 

22:55 59.3 68.0 <112.1 68.0 68.0 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

23:00 58.0 67.7 <112.1 67.0 67.0 
60.6 

  
  
  

23:05 58.2 65.6 <112.1 65.0 65.0 

23:10 64.3 79.2 <112.1 79.0 79.0 

23:15 57.6 65.5 <112.1 65.0 65.0 

23:20 59.4 68.7 <112.1 68.0 68.0 
58.9 

  
  
  

23:25 58.3 65.7 <112.1 65.0 65.0 

23:30 57.8 69.2 <112.1 69.0 69.0 

23:35 59.9 68.9 <112.1 68.0 68.0 

23:40 58.4 63.6 <112.1 63.0 63.0 
59.3 

  
  
  

23:45 58.3 65.5 <112.1 65.0 65.0 

23:50 61.6 77.6 <112.1 77.0 77.0 

23:55 57.8 66.2 <112.1 66.0 66.0 

0:00 58.8 68.9 <112.1 68.0 68.0 
56.5 

  
  
  

0:05 56.3 66.9 <112.1 66.0 66.0 

0:10 54.5 61.5 <112.1 61.0 61.0 

0:15 55.1 62.9 <112.1 62.0 62.0 

0:20 53.7 59.6 <112.1 59.0 59.0 
55.2 

  
  
  

0:25 57.6 70.9 <112.1 70.0 70.0 

0:30 54.1 60.9 <112.1 60.0 60.0 

0:35 54.3 62.4 <112.1 62.0 62.0 

0:40 53.3 60.5 <112.1 60.0 60.0 
54.8 

  
  
  

0:45 55.7 62.6 <112.1 62.0 62.0 

0:50 54.9 65.2 <112.1 65.0 65.0 

0:55 54.9 62.1 <112.1 62.0 62.0 

1:00 52.8 62.5 <112.1 62.0 62.0 
53.2 

  
  
  

1:05 55.4 67.6 <112.1 67.0 67.0 

1:10 51.8 59.3 <112.1 59.0 59.0 

1:15 51.8 59.7 <112.1 59.0 59.0 

1:20 52.8 64.5 <112.1 64.0 64.0 
52.9 

  
  
  

1:25 53.2 64.5 <112.1 64.0 64.0 

1:30 52.2 59.2 <112.1 59.0 59.0 

1:35 53.2 63.2 <112.1 63.0 63.0 

1:40 50.6 58.4 <112.1 58.0 58.0 
54.4 

  
  
  

1:45 54.4 66.8 <112.1 66.0 66.0 

1:50 56.4 70.9 <112.1 70.0 70.0 

1:55 54.4 63.2 <112.1 63.0 63.0 

2:00 55.2 65.3 <112.1 65.0 65.0 
55.7 

  
  
  

2:05 56.3 65.6 <112.1 65.0 65.0 

2:10 54.4 65.3 <112.1 65.0 65.0 

2:15 56.6 62.4 <112.1 62.0 62.0 

2:20 55.5 64.1 <112.1 64.0 64.0        
54.3 2:25 55.9 67.4 <112.1 67.0 67.0 

2:30 51.3 60.0 <112.1 60.0 60.0 

2:35 52.9 61.3 <112.1 61.0 61.0 



Appendix A – NOISE MEASUREMENT DATA 

MD 4  (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

A.9 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

2:40 51.4 60.5 <112.1 60.0 60.0 
54.4 

  
  
  

2:45 56.7 67.3 <112.1 67.0 67.0 

2:50 54.6 67.1 <112.1 67.0 67.0 

2:55 53.1 68.1 <112.1 68.0 68.0 

3:00 55.1 64.0 <112.1 64.0 64.0 
54.3 

  
  
  

3:05 54.8 67.3 <112.1 67.0 67.0 

3:10 53.0 62.4 <112.1 62.0 62.0 

3:15 53.9 63.7 <112.1 63.0 63.0 

3:20 52.4 59.3 <112.1 59.0 59.0 
55.2 

  
  
  

3:25 57.1 68.4 <112.1 68.0 68.0 

3:30 55.8 66.0 <112.1 66.0 66.0 

3:35 53.9 64.4 <112.1 64.0 64.0 

3:40 55.8 64.0 <112.1 64.0 64.0 
55.8 

  
  
  

3:45 56.0 64.1 <112.1 64.0 64.0 

3:50 55.0 68.4 <112.1 68.0 68.0 

3:55 56.4 64.4 <112.1 64.0 64.0 

4:00 57.9 66.5 <112.1 66.0 66.0 
56.9 

  
  
  

4:05 56.2 64.1 <112.1 64.0 64.0 

4:10 55.3 62.0 <112.1 62.0 62.0 

4:15 57.6 67.2 <112.1 67.0 67.0 

4:20 58.9 73.2 <112.1 73.0 73.0 
57.2 

  
  
  

4:25 56.5 64.2 <112.1 64.0 64.0 

4:30 55.6 61.7 <112.1 61.0 61.0 

4:35 57.1 65.6 <112.1 65.0 65.0 

4:40 58.8 65.0 <112.1 65.0 65.0 
59.6 

  
  
  

4:45 58.4 67.7 <112.1 67.0 67.0 

4:50 59.3 66.4 <112.1 66.0 66.0 

4:55 61.3 72.8 <112.1 72.0 72.0 

5:00 58.8 66.8 <112.1 66.0 66.0 
62.4 

  
  
  

5:05 60.5 69.6 <112.1 69.0 69.0 

5:10 62.9 78.9 <112.1 78.0 78.0 

5:15 64.9 77.6 <112.1 77.0 77.0 

5:20 60.6 69.7 <112.1 69.0 69.0 
61.5 

  
  
  

5:25 62.2 73.2 <112.1 73.0 73.0 

5:30 60.6 66.4 <112.1 66.0 66.0 

5:35 62.3 68.9 <112.1 68.0 68.0 

5:40 62.2 69.0 <112.1 69.0 69.0 
63.8 

  
  
  

5:45 62.8 68.7 <112.1 68.0 68.0 

5:50 64.9 76.1 <112.1 76.0 76.0 

5:55 64.8 70.4 <112.1 70.0 70.0 

6:00 64.5 72.5 <112.1 72.0 72.0 
64.8 

  
  
  

6:05 64.3 70.8 <112.1 70.0 70.0 

6:10 65.4 70.5 <112.1 70.0 70.0 

6:15 64.8 72.3 <112.1 72.0 72.0 

6:20 68.4 81.3 <112.1 81.0 81.0 66.6 
  6:25 65.4 70.8 <112.1 70.0 70.0 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

6:30 65.9 77.1 <112.1 77.0 77.0   
  6:35 66.1 71.2 <112.1 71.0 71.0 

6:40 67.0 78.5 <112.1 78.0 78.0 
67.4 

  
  
  

6:45 67.6 80.9 <112.1 80.0 80.0 

6:50 67.2 78.6 <112.1 78.0 78.0 

6:55 67.7 81.6 <112.1 81.0 81.0 

7:00 65.9 74.4 <112.1 74.0 74.0 
67.1 

  
  
  

7:05 66.3 73.7 <112.1 73.0 73.0 

7:10 66.1 75.5 <112.1 75.0 75.0 

7:15 69.2 84.5 <112.1 84.0 84.0 

7:20 65.5 71.2 <112.1 71.0 71.0 
66.3 

  
  
  

7:25 67.7 81.6 <112.1 81.0 81.0 

7:30 65.2 70.0 <112.1 70.0 70.0 

7:35 66.3 74.7 <112.1 74.0 74.0 

7:40 65.5 73.6 <112.1 73.0 73.0 
65.9 

  
  
  

7:45 65.9 73.5 <112.1 73.0 73.0 

7:50 66.4 74.5 <112.1 74.0 74.0 

7:55 65.7 71.4 <112.1 71.0 71.0 

8:00 65.9 73.7 <112.1 73.0 73.0 
65.9 

  
  
  

8:05 66.0 73.2 <112.1 73.0 73.0 

8:10 65.8 73.3 <112.1 73.0 73.0 

8:15 66.0 76.0 <112.1 76.0 76.0 

8:20 65.5 74.8 <112.1 74.0 74.0 
65.2 

  
  
  

8:25 65.0 73.2 <112.1 73.0 73.0 

8:30 65.0 71.0 <112.1 71.0 71.0 

8:35 65.4 71.1 <112.1 71.0 71.0 

8:40 64.5 74.5 <112.1 74.0 74.0 
65.7 

  
  
  

8:45 65.9 73.6 <112.1 73.0 73.0 

8:50 66.0 73.3 <112.1 73.0 73.0 

8:55 66.1 76.9 <112.1 76.0 76.0 

9:00 65.3 72.9 <112.1 72.0 72.0 
66.7 

  
  
  

9:05 69.2 83.8 <112.1 83.0 83.0 

9:10 65.3 73.3 <112.1 73.0 73.0 

9:15 65.5 71.2 <112.1 71.0 71.0 

9:20 65.8 83.2 121.0 83.0 83.0 
66.6 

  
  
  

9:25 65.5 73.4 <112.1 73.0 73.0 

9:30 65.9 76.8 <112.1 76.0 76.0 

9:35 68.6 86.1 <112.1 86.0 86.0 

9:40 65.4 74.9 <112.1 74.0 74.0 
64.9 

  
  
  

9:45 65.0 69.9 <112.1 69.0 69.0 

9:50 65.3 71.7 <112.1 71.0 71.0 

9:55 63.9 69.7 <112.1 69.0 69.0 

10:00 65.2 74.5 <112.1 74.0 74.0 
64.7 

  
  
  

10:05 65.3 73.2 <112.1 73.0 73.0 

10:10 63.7 72.9 <112.1 72.0 72.0 

10:15 64.3 73.3 <112.1 73.0 73.0 

TABLE 
A.2a 

Receptor M-02 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
04-16-2009 1200-1200 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

10:20 64.5 71.6 <112.1 71.0 71.0 
66.2 

  
  
  

10:25 68.3 85.2 <112.1 85.0 85.0 

10:30 66.5 81.7 <112.1 81.0 81.0 

10:35 64.1 75.2 <112.1 75.0 75.0 

10:40 68.5 87.7 <112.1 87.0 87.0 
66.2 

  
  
  

10:45 65.0 75.7 <112.1 75.0 75.0 

10:50 65.0 76.4 <112.1 76.0 76.0 

10:55 65.3 79.6 <112.1 79.0 79.0 

11:00 66.1 78.0 <112.1 78.0 78.0 
66.1 

  
  
  

11:05 66.2 75.3 <112.1 75.0 75.0 

11:10 63.9 72.1 <112.1 72.0 72.0 

11:15 67.6 85.8 <112.1 85.0 85.0 

11:20 64.5 74.9 <112.1 74.0 74.0 
64.3 

  
  
  

11:25 64.7 73.3 <112.1 73.0 73.0 

11:30 64.2 74.4 <112.1 74.0 74.0 

11:35 63.8 72.7 <112.1 72.0 72.0 

11:40 65.4 74.1 <112.1 74.0 74.0 
66.0 

  
  
  

11:45 66.2 80.5 <112.1 80.0 80.0 

11:50 67.1 82.4 <112.1 82.0 82.0 

11:55 65.1 73.2 <112.1 73.0 73.0 

12:50 - 5-min Leq despiked for unusually high level.  These levels 
are characteristic of jet or helicopter flyover. 
15:40 - 5-min Leq despiked for unusually high level.  These levels 
are characteristic of jet or helicopter flyover. 
15:45 - 5-min Leq despiked for unusually high level.  These levels 
are characteristic of jet or helicopter flyover.. 

 

 

  

TABLE 
A.2b 

Receptor M-02 – Hourly Equivalent 
Sound Level (Leq[h]) Calculation –  
04-16-2009 1200-1200 Hrs.  

Hour 20-min Leq 
Sub-intervals 

Hourly 
Leq  

Loudest Hour  
Level  

 :00 :20 :40 dB(A) dB(A) 

12:00 63.8 63.6 68.9 66.2   

13:00 63.6 66.8 64.4 65.2   

14:00 67.9 69.1 69.9 69.0   

15:00 62.7 70.5 75.3 72.0 72 

16:00 73.0 63.8 61.5 69.0   

17:00 61.6 63.0 61.5 62.1   

18:00 63.2 66.3 63.2 64.5   

19:00 64.1 64.0 64.4 64.2   

20:00 64.0 64.6 65.6 64.8   

21:00 63.3 66.9 61.6 64.5   

22:00 60.8 60.8 64.6 62.4   

23:00 60.6 58.9 59.3 59.7   

0:00 56.5 55.2 54.8 55.6   

1:00 53.2 52.9 54.4 53.5   

2:00 55.7 54.3 54.4 54.8   

3:00 54.3 55.2 55.8 55.1   

4:00 56.9 57.2 59.6 58.1   

5:00 62.4 61.5 63.8 62.7   

6:00 64.8 66.6 67.4 66.4   

7:00 67.1 66.3 65.9 66.5   

8:00 65.9 65.2 65.7 65.6   

9:00 66.7 66.6 64.9 66.2   

10:00 64.7 66.2 66.2 65.8   

11:00 66.1 64.3 66.0 65.6   

LEGEND            

   Loudest Hour  

             
   Narrow Range Noise Hour  

             
   Wide Range Noise Hour  
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RECEPTOR M-03 – 14120 SOLOMONS ISLAND ROAD SOUTH 

 
General 
  
One 24-hour noise measurement was taken at this location from 1100 Hrs. on 2009 May 12 to 1100 Hrs. 
on 2009 May 13.  
 
Receptor Site Sketch 

 
Receptor Site Photographs 

 

FIGURE A.3 Receptor M-03 Site Sketch 
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Photograph A.3a Receptor M-03 – 14120 Solomons Island Road South  (View 1 of 2) 

 

 
05-12-2009 
 
24-hour noise measurement 
 

 
 
 
 
 

 

 

Photograph A.3b Receptor M-03 – 14120 Solomons Island Road South  (View 2 of 2) 

 

 
05-12-2009 
 
24-hour noise measurement 
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May 12, 2009 1100 Hrs. to May 13, 2009 1100 Hrs. 

 
 

 

TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

11:00 63.9 81.6 <112.4 81.0 81.0 
62.6 

  
  
  

11:05 62.3 75.9 <112.4 75.0 75.0 

11:10 62.4 70.0 <112.4 70.0 70.0 

11:15 61.6 69.1 <112.4 69.0 69.0 

11:20 62.4 70.0 <112.4 70.0 70.0 
61.9 

  
  
  

11:25 61.7 69.2 <112.4 69.0 69.0 

11:30 62.0 71.5 <112.4 71.0 71.0 

11:35 61.6 69.4 <112.4 69.0 69.0 

11:40 62.4 70.8 <112.4 70.0 70.0 
63.0 

  
  
  

11:45 61.6 70.8 <112.4 70.0 70.0 

11:50 63.9 76.8 <112.4 76.0 76.0 

11:55 63.6 73.3 <112.4 73.0 73.0 

12:00 63.5 74.8 <112.4 74.0 74.0 
64.2 

  
  
  

12:05 65.0 80.3 <112.4 80.0 80.0 

12:10 65.5 76.3 <112.4 76.0 76.0 

12:15 62.1 67.1 <112.4 67.0 67.0 

12:20 65.0 78.8 <112.4 78.0 78.0 
63.5 

  
  
  

12:25 61.5 70.4 <112.4 70.0 70.0 

12:30 61.9 77.1 <112.4 77.0 77.0 

12:35 64.4 76.9 <112.4 76.0 76.0 

12:40 62.6 70.7 <112.4 70.0 70.0 
64.1 

  
  
  

12:45 63.8 77.2 <112.4 77.0 77.0 

12:50 63.5 82.3 <112.4 82.0 82.0 

12:55 65.7 78.0 <112.4 78.0 78.0 

13:00 64.5 80.3 <112.4 80.0 80.0 
63.6 

  
  
  

13:05 63.3 71.6 <112.4 71.0 71.0 

13:10 64.2 79.1 <112.4 79.0 79.0 

13:15 61.9 72.0 <112.4 72.0 72.0 

13:20 60.9 72.0 <112.4 72.0 72.0 
63.1 

  
  
  

13:25 62.5 71.6 <112.4 71.0 71.0 

13:30 64.8 78.4 <112.4 78.0 78.0 

13:35 63.4 74.7 <112.4 74.0 74.0 

13:40 64.4 72.8 <112.4 72.0 72.0 
65.4 

  
  
  

13:45 64.4 72.8 <112.4 72.0 72.0 

13:50 67.9 86.9 <112.4 86.0 86.0 

13:55 63.4 76.7 <112.4 76.0 76.0 

14:00 64.6 79.6 <112.4 79.0 79.0 
64.0 

  
  
  

14:05 61.4 71.7 <112.4 71.0 71.0 

14:10 66.2 77.6 <112.4 77.0 77.0 

14:15 62.1 72.4 <112.4 72.0 72.0 

14:20 61.5 70.0 <112.4 70.0 70.0 
62.1 

  
  
  

14:25 62.5 71.6 <112.4 71.0 71.0 

14:30 62.9 78.0 <112.4 78.0 78.0 

14:35 61.3 71.2 <112.4 71.0 71.0 

TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

14:40 65.5 72.0 <112.4 72.0 72.0 
64.8 

  
  
  

14:45 66.9 74.3 <112.4 74.0 74.0 

14:50 62.2 68.4 <112.4 68.0 68.0 

14:55 63.1 76.3 <112.4 76.0 76.0 

15:00 61.4 67.9 <112.4 67.0 67.0 
69.2 

  
  
  

15:05 72.1 79.6 <112.4 79.0 79.0 

15:10 71.1 80.0 <112.4 80.0 80.0 

15:15 64.7 78.7 <112.4 78.0 78.0 

15:20 64.8 71.1 <112.4 71.0 71.0 
66.1 

  
  
  

15:25 67.8 75.6 <112.4 75.0 75.0 

15:30 62.8 73.1 <112.4 73.0 73.0 

15:35 67.4 74.3 <112.4 74.0 74.0 

15:40 63.8 75.6 <112.4 75.0 75.0 
64.2 

  
  
  

15:45 63.7 71.5 <112.4 71.0 71.0 

15:50 62.4 69.2 <112.4 69.0 69.0 

15:55 66.0 75.2 <112.4 75.0 75.0 

16:00 64.0 70.7 <112.4 70.0 70.0 
65.4 

  
  
  

16:05 65.7 70.6 <112.4 70.0 70.0 

16:10 66.2 77.2 <112.4 77.0 77.0 

16:15 77.3 96.8 116.0 96.0 96.0 

16:20 68.3 76.3 <112.4 76.0 76.0 
67.3 

  
  
  

16:25 68.7 79.5 <112.4 79.0 79.0 

16:30 66.6 72.7 <112.4 72.0 72.0 

16:35 64.6 77.2 <112.4 77.0 77.0 

16:40 66.9 74.7 <112.4 74.0 74.0 
66.2 

  
  
  

16:45 67.3 85.9 112.4 85.0 85.0 

16:50 62.5 73.5 <112.4 73.0 73.0 

16:55 66.7 75.2 <112.4 75.0 75.0 

17:00 61.8 69.9 <112.4 69.0 69.0 
62.8 

  
  
  

17:05 64.2 75.6 <112.4 75.0 75.0 

17:10 62.3 68.4 <112.4 68.0 68.0 

17:15 62.4 71.6 <112.4 71.0 71.0 

17:20 61.7 71.1 <112.4 71.0 71.0 
61.8 

  
  
  

17:25 62.0 70.3 <112.4 70.0 70.0 

17:30 62.0 71.2 <112.4 71.0 71.0 

17:35 61.4 72.7 <112.4 72.0 72.0 

17:40 63.9 74.0 <112.4 74.0 74.0 
63.3 

  
  
  

17:45 62.5 75.5 <112.4 75.0 75.0 

17:50 64.3 76.7 <112.4 76.0 76.0 

17:55 62.0 71.1 <112.4 71.0 71.0 

18:00 61.8 68.0 <112.4 68.0 68.0 
62.3 

  
  
  

18:05 62.7 76.0 <112.4 76.0 76.0 

18:10 62.0 70.3 <112.4 70.0 70.0 

18:15 62.7 70.4 <112.4 70.0 70.0 

TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

18:20 65.8 84.3 <112.4 84.0 84.0 
63.3 

  
  
  

18:25 62.0 68.4 <112.4 68.0 68.0 

18:30 62.2 75.6 <112.4 75.0 75.0 

18:35 61.6 68.6 <112.4 68.0 68.0 

18:40 63.0 72.3 <112.4 72.0 72.0 
62.6 

  
  
  

18:45 63.2 74.0 <112.4 74.0 74.0 

18:50 61.4 68.3 <112.4 68.0 68.0 

18:55 62.6 70.7 <112.4 70.0 70.0 

19:00 65.9 78.8 <112.4 78.0 78.0 
63.3 

  
  
  

19:05 62.6 75.9 <112.4 75.0 75.0 

19:10 61.1 68.7 <112.4 68.0 68.0 

19:15 61.7 69.9 <112.4 69.0 69.0 

19:20 61.2 70.8 <112.4 70.0 70.0 
65.6 

  
  
  

19:25 61.6 71.5 <112.4 71.0 71.0 

19:30 62.7 76.0 <112.4 76.0 76.0 

19:35 70.0 88.0 <112.4 88.0 88.0 

19:40 62.3 73.9 <112.4 73.0 73.0 
62.4 

  
  
  

19:45 62.5 71.2 <112.4 71.0 71.0 

19:50 63.1 73.5 <112.4 73.0 73.0 

19:55 61.4 69.2 <112.4 69.0 69.0 

20:00 66.2 80.7 <112.4 80.0 80.0 
63.1 

  
  
  

20:05 60.6 69.2 <112.4 69.0 69.0 

20:10 61.3 71.2 <112.4 71.0 71.0 

20:15 61.5 73.2 <112.4 73.0 73.0 

20:20 59.3 67.1 <112.4 67.0 67.0 
60.5 

  
  
  

20:25 60.9 69.6 <112.4 69.0 69.0 

20:30 61.1 72.6 <112.4 72.0 72.0 

20:35 60.3 69.5 <112.4 69.0 69.0 

20:40 60.4 70.7 <112.4 70.0 70.0 
60.8 

  
  
  

20:45 61.9 74.7 <112.4 74.0 74.0 

20:50 60.1 71.6 <112.4 71.0 71.0 

20:55 60.5 68.8 <112.4 68.0 68.0 

21:00 59.9 68.7 <112.4 68.0 68.0 
60.3 

  
  
  

21:05 60.9 74.3 <112.4 74.0 74.0 

21:10 60.9 73.8 <112.4 73.0 73.0 

21:15 59.3 68.3 <112.4 68.0 68.0 

21:20 59.6 67.4 <112.4 67.0 67.0 
64.4 

  
  
  

21:25 61.9 72.4 <112.4 72.0 72.0 

21:30 60.1 73.6 <112.4 73.0 73.0 

21:35 68.7 85.9 <112.4 85.0 85.0 

21:40 59.1 69.8 <112.4 69.0 69.0 
63.5 

  
  
  

21:45 66.9 82.3 <112.4 82.0 82.0 

21:50 59.8 71.5 <112.4 71.0 71.0 

21:55 80.1 95.5 114.1 95.0 95.0 

TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

22:00 60.8 72.7 <112.4 72.0 72.0 
59.7 

  
  
  

22:05 58.1 67.6 <112.4 67.0 67.0 

22:10 59.2 67.5 <112.4 67.0 67.0 

22:15 60.1 68.8 <112.4 68.0 68.0 

22:20 56.6 65.6 <112.4 65.0 65.0 
58.5 

  
  
  

22:25 58.7 72.8 <112.4 72.0 72.0 

22:30 58.7 67.2 <112.4 67.0 67.0 

22:35 59.5 70.3 <112.4 70.0 70.0 

22:40 57.6 65.9 <112.4 65.0 65.0 
58.1 

  
  
  

22:45 60.6 76.7 <112.4 76.0 76.0 

22:50 56.5 67.6 <112.4 67.0 67.0 

22:55 56.4 65.1 <112.4 65.0 65.0 

23:00 58.0 67.2 <112.4 67.0 67.0 
58.0 

  
  
  

23:05 57.7 67.2 <112.4 67.0 67.0 

23:10 58.3 69.6 <112.4 69.0 69.0 

23:15 57.8 69.1 <112.4 69.0 69.0 

23:20 57.7 68.7 <112.4 68.0 68.0 
57.1 

  
  
  

23:25 55.8 66.5 <112.4 66.0 66.0 

23:30 57.2 65.9 <112.4 65.0 65.0 

23:35 57.3 67.2 <112.4 67.0 67.0 

23:40 56.6 66.3 <112.4 66.0 66.0 
55.6 

  
  
  

23:45 56.6 68.8 <112.4 68.0 68.0 

23:50 53.6 68.4 <112.4 68.0 68.0 

23:55 54.9 68.3 <112.4 68.0 68.0 

0:00 55.0 67.0 <112.4 67.0 67.0 
56.2 

  
  
  

0:05 56.9 67.5 <112.4 67.0 67.0 

0:10 57.4 69.9 <112.4 69.0 69.0 

0:15 54.8 62.3 <112.4 62.0 62.0 

0:20 55.3 67.6 <112.4 67.0 67.0 
55.2 

  
  
  

0:25 55.4 69.2 <112.4 69.0 69.0 

0:30 55.8 70.8 <112.4 70.0 70.0 

0:35 54.1 65.5 <112.4 65.0 65.0 

0:40 55.4 68.8 <112.4 68.0 68.0 
54.2 

  
  
  

0:45 53.9 65.4 <112.4 65.0 65.0 

0:50 52.9 60.4 <112.4 60.0 60.0 

0:55 54.1 68.0 <112.4 68.0 68.0 

1:00 53.2 64.3 <112.4 64.0 64.0 
52.7 

  
  
  

1:05 54.6 66.2 <112.4 66.0 66.0 

1:10 52.0 62.3 <112.4 62.0 62.0 

1:15 49.6 62.0 <112.4 62.0 62.0 

1:20 56.8 70.8 <112.4 70.0 70.0 
53.9 

  
  
  

1:25 53.2 66.7 <112.4 66.0 66.0 

1:30 53.9 66.2 <112.4 66.0 66.0 

1:35 47.4 59.9 <112.4 59.0 59.0 
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TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

1:40 46.4 53.5 <112.4 53.0 53.0 
48.4 

  
  
  

1:45 48.4 56.8 <112.4 56.0 56.0 

1:50 50.7 62.5 <112.4 62.0 62.0 

1:55 46.9 57.5 <112.4 57.0 57.0 

2:00 47.7 56.7 <112.4 56.0 56.0 
49.5 

  
  
  

2:05 50.3 59.9 <112.4 59.0 59.0 

2:10 51.8 67.6 <112.4 67.0 67.0 

2:15 45.5 55.9 <112.4 55.0 55.0 

2:20 53.5 70.2 <112.4 70.0 70.0 
52.1 

  
  
  

2:25 50.6 64.4 <112.4 64.0 64.0 

2:30 51.6 65.1 <112.4 65.0 65.0 

2:35 52.3 65.2 <112.4 65.0 65.0 

2:40 48.6 57.4 <112.4 57.0 57.0 
47.9 

  
  
  

2:45 46.3 55.5 <112.4 55.0 55.0 

2:50 49.0 63.6 <112.4 63.0 63.0 

2:55 47.3 61.0 <112.4 61.0 61.0 

3:00 49.1 64.7 <112.4 64.0 64.0 
50.8 

  
  
  

3:05 51.4 58.2 <112.4 58.0 58.0 

3:10 53.0 63.1 <112.4 63.0 63.0 

3:15 47.6 61.1 <112.4 61.0 61.0 

3:20 52.7 64.3 <112.4 64.0 64.0 
51.3 

  
  
  

3:25 50.9 64.7 <112.4 64.0 64.0 

3:30 50.2 68.4 <112.4 68.0 68.0 

3:35 51.1 62.8 <112.4 62.0 62.0 

3:40 55.5 64.3 <112.4 64.0 64.0 
54.2 

  
  
  

3:45 52.0 60.3 <112.4 60.0 60.0 

3:50 50.7 57.5 <112.4 57.0 57.0 

3:55 56.2 65.8 <112.4 65.0 65.0 

4:00 53.0 61.6 <112.4 61.0 61.0 
55.4 

  
  
  

4:05 55.1 69.5 <112.4 69.0 69.0 

4:10 55.8 62.7 <112.4 62.0 62.0 

4:15 56.8 68.7 <112.4 68.0 68.0 

4:20 55.0 67.4 <112.4 67.0 67.0 
55.4 

  
  
  

4:25 54.2 62.7 <112.4 62.0 62.0 

4:30 54.7 63.1 <112.4 63.0 63.0 

4:35 57.0 69.3 <112.4 69.0 69.0 

4:40 55.2 65.7 <112.4 65.0 65.0 
56.5 

  
  
  

4:45 55.5 65.9 <112.4 65.0 65.0 

4:50 57.7 70.7 <112.4 70.0 70.0 

4:55 57.1 64.4 <112.4 64.0 64.0 

5:00 58.3 69.9 <112.4 69.0 69.0 
59.7 

  
  
  

5:05 58.7 68.5 <112.4 68.0 68.0 

5:10 59.4 68.3 <112.4 68.0 68.0 

5:15 61.7 66.0 <112.4 66.0 66.0 

5:20 61.2 69.2 <112.4 69.0 69.0 61.8 
  5:25 61.4 69.2 <112.4 69.0 69.0 

TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

5:30 62.3 70.1 <112.4 70.0 70.0   
  5:35 62.2 67.5 <112.4 67.0 67.0 

5:40 61.9 68.6 <112.4 68.0 68.0 
61.3 

  
  
  

5:45 61.0 66.2 <112.4 66.0 66.0 

5:50 60.4 66.7 <112.4 66.0 66.0 

5:55 61.7 69.6 <112.4 69.0 69.0 

6:00 61.0 73.3 <112.4 73.0 73.0 
60.7 

  
  
  

6:05 60.8 66.4 <112.4 66.0 66.0 

6:10 60.6 67.5 <112.4 67.0 67.0 

6:15 60.3 65.5 <112.4 65.0 65.0 

6:20 61.3 69.9 <112.4 69.0 69.0 
61.5 

  
  
  

6:25 61.9 69.6 <112.4 69.0 69.0 

6:30 61.6 69.2 <112.4 69.0 69.0 

6:35 61.3 68.5 <112.4 68.0 68.0 

6:40 61.4 69.5 <112.4 69.0 69.0 
61.7 

  
  
  

6:45 61.8 69.8 <112.4 69.0 69.0 

6:50 62.4 74.5 <112.4 74.0 74.0 

6:55 60.9 70.4 <112.4 70.0 70.0 

7:00 60.8 69.7 <112.4 69.0 69.0 
61.5 

  
  
  

7:05 61.0 69.1 <112.4 69.0 69.0 

7:10 63.2 72.0 <112.4 72.0 72.0 

7:15 60.6 68.8 <112.4 68.0 68.0 

7:20 63.8 77.7 <112.4 77.0 77.0 
63.8 

  
  
  

7:25 62.5 76.4 <112.4 76.0 76.0 

7:30 64.9 78.7 <112.4 78.0 78.0 

7:35 63.5 73.2 <112.4 73.0 73.0 

7:40 63.0 71.2 <112.4 71.0 71.0 
63.7 

  
  
  

7:45 62.8 71.6 <112.4 71.0 71.0 

7:50 64.5 76.8 <112.4 76.0 76.0 

7:55 64.3 75.2 <112.4 75.0 75.0 

8:00 64.2 74.8 <112.4 74.0 74.0 
62.8 

  
  
  

8:05 63.3 72.8 <112.4 72.0 72.0 

8:10 60.9 72.4 <112.4 72.0 72.0 

8:15 62.3 68.7 <112.4 68.0 68.0 

8:20 63.1 79.3 <112.4 79.0 79.0 
62.2 

  
  
  

8:25 61.3 72.8 <112.4 72.0 72.0 

8:30 62.0 71.6 <112.4 71.0 71.0 

8:35 62.2 70.4 <112.4 70.0 70.0 

8:40 62.2 68.8 <112.4 68.0 68.0 
63.7 

  
  
  

8:45 62.4 68.4 <112.4 68.0 68.0 

8:50 63.3 71.1 <112.4 71.0 71.0 

8:55 65.8 74.8 <112.4 74.0 74.0 

9:00 63.9 72.8 <112.4 72.0 72.0 
63.0 

  
  
  

9:05 64.0 77.2 <112.4 77.0 77.0 

9:10 61.7 73.6 <112.4 73.0 73.0 

9:15 61.6 71.6 <112.4 71.0 71.0 

TABLE 
A.3a 

Receptor M-03 – 20-Minute Equivalent 
Sound Level (20-min Leq) Calculation 
05-12-2009 1100-1100 Hrs.  
Noise Measurement Data Calc. 

TIME 5-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) 

9:20 63.8 77.1 <112.4 77.0 77.0 
62.5 

  
  
  

9:25 62.3 75.1 <112.4 75.0 75.0 

9:30 61.6 73.9 <112.4 73.0 73.0 

9:35 61.8 70.8 <112.4 70.0 70.0 

9:40 60.4 68.3 <112.4 68.0 68.0 
62.7 

  
  
  

9:45 61.6 70.1 <112.4 70.0 70.0 

9:50 64.8 77.1 <112.4 77.0 77.0 

9:55 62.6 79.2 <112.4 79.0 79.0 

10:00 60.6 69.5 <112.4 69.0 69.0 
61.7 

  
  
  

10:05 63.2 75.2 <112.4 75.0 75.0 

10:10 61.2 72.4 <112.4 72.0 72.0 

10:15 61.4 73.6 <112.4 73.0 73.0 

10:20 60.8 69.2 <112.4 69.0 69.0 
61.2 

  
  
  

10:25 59.7 67.9 <112.4 67.0 67.0 

10:30 63.2 75.2 <112.4 75.0 75.0 

10:35 60.1 69.1 <112.4 69.0 69.0 

10:40 57.8 64.8 <112.4 64.0 64.0 
64.1 

  
  
  

10:45 66.6 80.7 <112.4 80.0 80.0 

10:50 71.9 80.8 <112.4 80.0 80.0 

10:55 73.1 82.7 <112.4 82.0 82.0 

16:15 - 5-min Leq despiked for unusually high level. This is 
characteristic of flyover. 
21:55 - 5-min Leq despiked for unusually high level. This is 
characteristic of jet flyover. 
10:50 - 5-min Leq despiked for Helicopter. 
10:55 - 5-min Leq despiked for Helicopter. 
. 

 

 

  

TABLE 
A.3b 

Receptor M-03 – Hourly Equivalent 
Sound Level (Leq[h]) Calculation –  
05-12-2009 1100-1100 Hrs.  

Hour 20-min Leq 
Sub-intervals 

Hourly 
Leq  

Loudest Hour  
Level  

 :00 :20 :40 dB(A) dB(A) 

11:00 62.6 61.9 63.0 62.5   

12:00 64.2 63.5 64.1 63.9   

13:00 63.6 63.1 65.4 64.2   

14:00 64.0 62.1 64.8 63.8   

15:00 69.2 66.1 64.2 67.0 67 

16:00 65.4 67.3 66.2 66.4   

17:00 62.8 61.8 63.3 62.7   

18:00 62.3 63.3 62.6 62.7   

19:00 63.3 65.6 62.4 64.0   

20:00 63.1 60.5 60.8 61.6   

21:00 60.3 64.4 63.5 63.0   

22:00 59.7 58.5 58.1 58.8   

23:00 58.0 57.1 55.6 57.0   

0:00 56.2 55.2 54.2 55.3   

1:00 52.7 53.9 48.4 52.2   

2:00 49.5 52.1 47.9 50.2   

3:00 50.8 51.3 54.2 52.4   

4:00 55.4 55.4 56.5 55.8   

5:00 59.7 61.8 61.3 61.0   

6:00 60.7 61.5 61.7 61.3   

7:00 61.5 63.8 63.7 63.1   

8:00 62.8 62.2 63.7 63.0   

9:00 63.0 62.5 62.7 62.7   

10:00 61.7 61.2 64.1 62.5   

LEGEND            

   Loudest Hour  

             
   Narrow Range Noise Hour  

             
   Wide Range Noise Hour  
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RECEPTOR M-04 – 14120 SOLOMONS ISLAND ROAD 

 
General 
 
One short-term noise measurement was taken at this location from 1000 Hrs. to 1020 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

FIGURE A.4 Receptor M-04 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.4a Receptor M-04 – 14120 Solomons Island Road (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

  
 
 

 

 

Photograph A.4b Receptor M-04 – 14120 Solomons Island Road (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.4 

Receptor M-04 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS01:  05-20-2009 1000-1020 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:00 59.3 63.5 <109.9 61.0 63.0 61.0 60.1 60 

10:01 60.2 67.2 <109.9 62.0 67.0   

 
   

10:02 62.1 66.4 <109.9 64.0 66.0   

10:03 61.9 67.7 <109.9 64.0 67.0   

10:04 61.1 69.0 <109.9 65.0 69.0   

10:05 60.4 67.0 <109.9 64.0 67.0 59.7 
10:06 59.6 65.1 <109.9 63.0 65.0   

10:07 60.9 68.8 <109.9 62.0 68.0   

10:08 57.6 64.6 <109.9 62.0 64.0   

10:09 59.4 64.2 <109.9 62.0 64.0   

10:10 60.7 64.8 <109.9 63.0 64.0 60.3 
10:11 59.0 65.7 <109.9 62.0 65.0   

10:12 57.0 64.4 <109.9 59.0 64.0   

10:13 60.1 66.0 <109.9 63.0 66.0   

10:14 62.8 69.0 <109.9 65.0 69.0   

10:15 61.5 66.9 <109.9 63.0 66.0 59.3 

10:16 58.7 63.8 <109.9 60.0 63.0   
10:17 58.1 63.2 <109.9 61.0 63.0   

10:18 59.7 63.3 <109.9 62.0 63.0   

10:19 56.9 63.2 <109.9 60.0 63.0   
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RECEPTOR M-05 – 24131 NORTH PATUXENT BEACH ROAD 

 
General 
 
One short-term noise measurement was taken at this location from 1002 Hrs. to 1022 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

FIGURE A.5 Receptor M-05 Site Sketch 

 



Appendix A – NOISE MEASUREMENT DATA 

MD 4  (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

A.18 

 

Receptor Site Photographs 

 

Photograph A.5a Receptor M-05 – 24131 North Patuxent Beach Road (View 1 of 1) 

 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.5 

Receptor M-05 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS01:  05-20-2009 1002-1022 Hrs. 
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:02 53.1 56.4 "UNR" 54.0 50.0 54.7 55.5 56 

10:03 53.1 56.0 "UNR" 54.0 51.0   

   

10:04 56.1 60.0 "UNR" 58.0 42.0   

10:05 53.4 56.9 "UNR" 56.0 46.0   

10:06 56.3 64.7 "UNR" 59.0 49.0   
10:07 52.9 64.0 "UNR" 54.0 43.0 56.3 

10:08 57.1 63.7 "UNR" 61.0 50.0   

10:09 59.2 65.4 "UNR" 63.0 51.0   

10:10 69.7 75.2 "UNR" 74.0 49.0   

10:11 52.4 56.5 "UNR" 55.0 45.0   

10:12 54.9 58.6 "UNR" 57.0 50.0 54.5 
10:13 54.6 59.2 "UNR" 57.0 47.0   

10:14 53.9 58.5 "UNR" 56.0 48.0   

10:15 53.7 56.9 "UNR" 55.0 50.0   

10:16 55.3 60.2 "UNR" 58.0 50.0   

10:17 50.4 54.8 "UNR" 53.0 43.0 56.3 

10:18 48.7 52.0 "UNR" 51.0 43.0   
10:19 62.0 70.7 "UNR" 67.0 48.0   

10:20 50.4 57.4 "UNR" 51.0 46.0   

10:21 54.1 58.9 "UNR" 56.0 49.0   

10:10 – 1-min.Leq despiked for helicopter. 
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RECEPTOR M-06 – NORTH PATUXENT BEACH ROAD 

 
General 
 
One short-term noise measurement was taken at this location from 1000 Hrs. to 1020 Hrs. on 2009 May 
20.   

 

Receptor Site Sketch 

 

FIGURE A.6 Receptor M-06 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.6a Receptor M-06 – North Patuxent Beach Road      (View 1 of 2) 

 

 
05-20-2009 
 
Short Term Test 
 
  

  
 
 

 

 

Photograph A.6b Receptor M-06 – North Patuxent Beach Road      (View 2 of 2) 

 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.6 

Receptor M-06 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS01:  05-20-2009 1000-1020 Hrs. 
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:00 61.3 72.8 <109.6 72.0 72.0 57.0 54.7 55 

10:01 57.4 60.8 <109.6 60.0 60.0   

 
   

10:02 53.0 56.4 <109.6 56.0 56.0   

10:03 52.7 56.7 <109.6 56.0 56.0   
10:04 53.3 57.2 <109.6 57.0 57.0   

10:05 62.2 71.7 <109.6 71.0 71.0 56.5 

10:06 50.2 56.7 <109.6 56.0 56.0   

10:07 48.7 51.9 <109.6 51.0 51.0   

10:08 51.3 58.4 <109.6 58.0 58.0   

10:09 54.1 60.4 <109.6 60.0 60.0   
10:10 65.9 73.1 <109.6 73.0 73.0 49.8 

10:11 49.7 55.6 <109.6 55.0 55.0   

10:12 50.0 54.2 <109.6 54.0 54.0   

10:13 49.9 54.7 <109.6 54.0 54.0   

10:14 49.5 53.1 <109.6 53.0 53.0   

10:15 49.5 52.2 <109.6 52.0 52.0 51.1 
10:16 50.9 55.9 <109.6 55.0 55.0   

10:17 46.3 50.7 <109.6 50.0 50.0   

10:18 46.0 48.3 <109.6 48.0 48.0   

10:19 55.5 64.8 <109.6 64.0 64.0   

10:10 - 1-min Leq despiked for bird (crow). 
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RECEPTOR M-07 – 24087 NORTH PATUXENT BEACH ROAD 

 
General 
 
One short-term noise measurement was taken at this location from 1000 Hrs. to 1020 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.7 Receptor M-07 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.7a Receptor M-07 – 24087 North Patuxent Beach Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

  
 
 

 

 

Photograph A.7b Receptor M-07 – 24087 North Patuxent Beach Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.7 

Receptor M-07 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS01:  05-20-2009 1000-1020 Hrs. 
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:00 52.6 54.7 <112.0 54.0 54.0 55.7 55.5 55 

10:01 53.7 57.5 <112.0 57.0 57.0   

 
   

10:02 55.1 57.5 <112.0 57.0 57.0   

10:03 54.2 57.9 <112.0 57.0 57.0   

10:04 59.3 69.1 <112.0 69.0 69.0   
10:05 55.1 58.7 <112.0 58.0 58.0 56.4 

10:06 58.8 68.3 <112.0 68.0 68.0   

10:07 52.5 57.2 <112.0 57.0 57.0   

10:08 56.8 63.4 <112.0 63.0 63.0   

10:09 64.2 73.6 <112.0 73.0 73.0   

10:10 67.8 74.0 <112.0 74.0 74.0 54.8 
10:11 53.5 57.1 <112.0 57.0 57.0   

10:12 55.1 58.4 <112.0 58.0 58.0   

10:13 55.9 62.0 <112.0 62.0 62.0   

10:14 54.2 56.4 <112.0 56.0 56.0   

10:15 54.4 58.4 <112.0 58.0 58.0 54.9 

10:16 58.7 66.7 <112.0 66.0 66.0   
10:17 52.8 56.8 <112.0 56.0 56.0   

10:18 51.3 55.1 <112.0 55.0 55.0   

10:19 52.9 55.6 <112.0 55.0 55.0   

10:09 - 1-min Leq despiked for helicopter. 
10:10 - 1-min Leq despiked for helicopter continued. 
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A.26 

 

RECEPTOR M-08 – 24080 NORTH PATUXENT BEACH ROAD 

 
General 
 
One short-term noise measurement was taken at this location from 1000 Hrs. to 1020 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.8 Receptor M-08 Site Sketch 
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A.27 

 

Receptor Site Photographs 

 

Photograph A.8a Receptor M-08 – 24080 North Patuxent Beach Road   (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

  
 
 

 

 

Photograph A.8b Receptor M-08 – 24080 North Patuxent Beach Road   (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.28 

 

TABLE 
A.8 

Receptor M-08 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation–  
TMS01:  05-20-2009 1000-1020 Hrs. 
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:00 60.6 70.1 "UNR" 62.0 50.0 61.1 61.9 62 

10:01 58.8 64.8 "UNR" 61.0 51.0   

 
   

10:02 60.6 65.6 "UNR" 63.0 55.0   

10:03 60.2 65.6 "UNR" 62.0 51.0   

10:04 63.8 72.0 "UNR" 68.0 48.0   
10:05 59.4 66.7 "UNR" 62.0 49.0 61.9 

10:06 61.3 67.3 "UNR" 65.0 52.0   

10:07 62.3 72.5 "UNR" 65.0 50.0   

10:08 63.3 69.7 "UNR" 67.0 53.0   

10:09 62.1 67.5 "UNR" 64.0 54.0   

10:10 67.3 73.9 "UNR" 72.0 54.0 60.7 
10:11 60.6 66.7 "UNR" 63.0 50.0   

10:12 60.6 66.9 "UNR" 63.0 48.0   

10:13 61.0 68.6 "UNR" 63.0 56.0   

10:14 60.5 66.0 "UNR" 63.0 53.0   

10:15 59.8 67.4 "UNR" 62.0 52.0 63.4 

10:16 66.5 77.9 "UNR" 70.0 54.0   
10:17 58.9 64.6 "UNR" 62.0 44.0   

10:18 56.6 66.6 "UNR" 60.0 44.0   

10:19 66.3 76.5 "UNR" 72.0 44.0   

10:10 - 1-min Leq despiked for Helicopter. 
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A.29 

 

RECEPTOR M-09 – 23719 BILL DIXON ROAD 

 
General 
 
Two short-term noise measurement were taken at this location from 1120 Hrs. to 1140 Hrs. and 1340 Hrs. 
to 1400 Hrs. on 2009 May 20.   

 

Receptor Site Sketch 

 

FIGURE A.9 Receptor M-09 Site Sketch 
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A.30 

 

Receptor Site Photographs 

 

Photograph A:9a Receptor M-09 – 23719 Bill Dixon Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

  
 
 

 

 

Photograph A.9b Receptor M-09 – 23719 Bill Dixon Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

  
 
 

 

 



Appendix A – NOISE MEASUREMENT DATA 

MD 4  (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

A.31 

 

 

TABLE 
A.9a 

Receptor M-09 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS03:  05-20-2009 1120-1140 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:20 52.8 56.3 <112.0 56.0 56.0 53.8 53.2 53 

11:21 51.5 54.3 <112.0 54.0 54.0   

 
   

11:22 55.1 63.1 <112.0 63.0 63.0   

11:23 54.7 65.2 <112.0 65.0 65.0   

11:24 69.5 77.1 <112.0 77.0 77.0   

11:25 53.3 58.4 <112.0 58.0 58.0 54.3 

11:26 54.9 59.6 <112.0 59.0 59.0   

11:27 54.4 63.6 <112.0 63.0 63.0   
11:28 82.9 92.0 112.3 92.0 92.0   

11:29 60.7 69.2 <112.0 69.0 69.0   

11:30 59.6 64.4 <112.0 64.0 64.0 52.5 

11:31 52.5 55.6 <112.0 55.0 55.0   

11:32 53.5 57.1 <112.0 57.0 57.0   

11:33 51.9 56.9 <112.0 56.0 56.0   
11:34 51.9 56.8 <112.0 56.0 56.0   

11:35 51.2 54.3 <112.0 54.0 54.0 52.0 

11:36 49.1 52.0 <112.0 52.0 52.0   

11:37 51.1 54.0 <112.0 54.0 54.0   

11:38 52.9 58.1 <112.0 58.0 58.0   

11:39 54.2 61.6 <112.0 61.0 61.0   

11:24 - 1-min Leq despiked for plane. 
11:28 - 1-min Leq despiked for plane. 
11:29 - 1-min Leq despiked for plane continued. 
11:30 - 1-min Leq despiked for plane. 

 

TABLE 
A.9b 

Receptor M-09 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS06:  05-20-2009 1340-1400 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

13:40 54.8 65.1 <112.0 65.0 65.0 55.1 54.1 54 

13:41 53.7 56.7 <112.0 56.0 56.0   

 
   

13:42 55.4 59.0 <112.0 59.0 59.0   

13:43 53.6 56.7 <112.0 56.0 56.0   

13:44 57.1 66.3 <112.0 66.0 66.0   
13:45 53.5 55.6 <112.0 55.0 55.0 54.0 

13:46 53.7 58.8 <112.0 58.0 58.0   

13:47 53.1 55.6 <112.0 55.0 55.0   

13:48 55.0 63.5 <112.0 63.0 63.0   

13:49 54.2 57.1 <112.0 57.0 57.0   

13:50 53.9 57.9 <112.0 57.0 57.0 53.3 
13:51 53.7 56.3 <112.0 56.0 56.0   

13:52 54.1 60.0 <112.0 60.0 60.0   

13:53 52.8 56.4 <112.0 56.0 56.0   

13:54 51.8 54.3 <112.0 54.0 54.0   

13:55 54.2 59.5 <112.0 59.0 59.0 53.7 

13:56 50.8 53.9 <112.0 53.0 53.0   
13:57 53.3 57.1 <112.0 57.0 57.0   

13:58 54.3 58.7 <112.0 58.0 58.0   

13:59 55.0 63.9 <112.0 63.0 63.0   
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A.32 

 

RECEPTOR M-10 – 23788 BILL DIXON ROAD 

 
General 
 
One short-term noise measurement was taken at this location from 1120 Hrs. to 1140 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.10 Receptor M-10 Site Sketch 
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A.33 

 

Receptor Site Photographs 

 

Photograph A.10a Receptor M-10 – 23788 Bill Dixon Road (View 1 of 2) 

 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.10b Receptor M-10 – 23788 Bill Dixon Road (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.34 

 

TABLE 
A.10 

Receptor M-10 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS03:  05-20-2009 1120-1140 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:20 55.4 58.9 "UNR" 57.0 52.0 54.7 54.7 55 

11:21 54.0 63.7 "UNR" 54.0 51.0   

 
   

11:22 54.3 59.6 "UNR" 57.0 51.0   

11:23 55.0 61.0 "UNR" 58.0 51.0   

11:24 69.4 77.5 "UNR" 75.0 52.0   
11:25 55.0 59.5 "UNR" 57.0 49.0 54.3 

11:26 54.7 57.3 "UNR" 56.0 50.0   

11:27 53.0 55.5 "UNR" 54.0 50.0   

11:28 82.4 89.5 110.1 87.0 53.0   

11:29 62.0 68.5 "UNR" 66.0 52.0   

11:30 61.4 68.2 "UNR" 66.0 52.0 55.5 
11:31 55.1 57.9 "UNR" 56.0 51.0   

11:32 56.2 59.3 "UNR" 57.0 53.0   

11:33 55.0 57.6 "UNR" 56.0 50.0   

11:34 55.4 59.8 "UNR" 58.0 50.0   

11:35 54.6 57.1 "UNR" 56.0 50.0 54.3 

11:36 51.9 54.2 "UNR" 53.0 49.0   
11:37 53.5 55.5 "UNR" 54.0 51.0   

11:38 55.9 58.9 "UNR" 57.0 52.0   

11:39 54.6 56.3 "UNR" 55.0 52.0   

11:24 - 1-min Leq despiked for Helicopter. 
11:28 - 1-min Leq despiked for Military Jet. 
11:29 - 1-min Leq despiked for small plane. 
11:30 - 1-min Leq despiked for small plane continued. 
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A.35 

 

RECEPTOR M-11 – 23633 TOWN CREEK DRIVE 

 
General 
 
Two short-term noise measurement was taken at this location from 1120 Hrs. to 1140 Hrs. and 1340 Hrs. 
to 1400 Hrs. on 2009 May 20.   

 

RECEPTOR SITE SKETCH 

 

FIGURE A.11 Receptor M-11 Site Sketch 
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A.36 

 

Receptor Site Photographs 

 

Photograph A.11a Receptor M-11 – 23633 Town Creek Drive (View 1 of 2) 

 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.11b Receptor M-11 – 23633 Town Creek Drive (View 2 of 2) 

 

 
05-20-2009 
 
Short Term Test 
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A.37 

 

 

TABLE 
A.11a 

Receptor M-11 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS03:  05-20-2009 1120-1140 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:20 57.1 66.1 <109.9 59.0 66.0 56.4 55.5 55 

11:21 55.7 62.4 <109.9 59.0 62.0   

   

11:22 56.4 61.0 <109.9 60.0 61.0   

11:23 62.9 72.6 <109.9 68.0 72.0   
11:24 66.1 73.6 <109.9 72.0 73.0   

11:25 54.0 59.4 <109.9 56.0 59.0 55.4 

11:26 54.4 61.6 <109.9 56.0 61.0   

11:27 61.9 72.5 <109.9 65.0 72.0   

11:28 77.1 83.6 <109.9 81.0 83.0   

11:29 57.2 62.9 <109.9 60.0 62.0   
11:30 58.0 62.2 <109.9 60.0 62.0 55.7 

11:31 53.9 56.1 <109.9 55.0 56.0   

11:32 54.9 58.4 <109.9 56.0 58.0   

11:33 55.1 62.0 <109.9 58.0 62.0   

11:34 55.5 59.6 <109.9 58.0 59.0   

11:35 54.1 56.0 <109.9 55.0 56.0 53.9 
11:36 51.6 54.1 <109.9 53.0 54.0   

11:37 53.6 56.0 <109.9 54.0 56.0   

11:38 54.7 57.8 <109.9 56.0 57.0   

11:39 54.6 60.8 <109.9 56.0 60.0   

11:23 - 1-min Leq despiked for helicopter. 
11:24 - 1-min Leq despiked for helicopter. 
11:27 - 1-min Leq despiked for plane. 
11:28 - 1-min Leq despiked for plane. 

 

 

TABLE 
A.11b 

Receptor M-11 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS03:  05-20-2009 1340-1400 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

13:40 54.8 58.8 <109.9 56.0 58.0 55.0 54.6 55 

13:41 54.1 56.8 <109.9 55.0 56.0   

   

13:42 55.5 57.8 <109.9 56.0 57.0   

13:43 54.4 61.1 <109.9 58.0 61.0   
13:44 56.1 59.6 <109.9 58.0 59.0   

13:45 53.1 55.2 <109.9 54.0 55.0 53.4 

13:46 54.2 58.1 <109.9 56.0 58.0   

13:47 52.4 56.5 <109.9 54.0 56.0   

13:48 51.1 54.4 <109.9 52.0 54.0   

13:49 55.1 58.0 <109.9 56.0 58.0   
13:50 54.2 56.9 <109.9 55.0 56.0 54.5 

13:51 54.7 59.8 <109.9 57.0 59.0   

13:52 55.5 60.4 <109.9 59.0 60.0   

13:53 53.6 58.8 <109.9 55.0 58.0   

13:54 54.4 57.6 <109.9 55.0 57.0   

13:55 54.9 57.6 <109.9 56.0 57.0 55.2 
13:56 53.5 56.8 <109.9 54.0 56.0   

13:57 56.3 59.8 <109.9 59.0 59.0   

13:58 55.3 57.7 <109.9 56.0 57.0   

13:59 55.3 58.9 <109.9 57.0 58.0   
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A.38 

 

RECEPTOR M-12 – 25969 SOUTH PATUXENT BEACH ROAD 

  

General 
 
Two short-term noise measurement was taken at this location from 1120 Hrs. to 1140 Hrs. and 1340 Hrs. 
to 1400 Hrs. on 2009 May 20.   
 
Receptor Site Sketch 

 

FIGURE A.12  Receptor M-12 Site Sketch 
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A.39 

 

Receptor Site Photographs 

 

Photograph A.12a Receptor M-12 – 25969 South Patuxent Beach Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.12b Receptor M-12 – 25969 South Patuxent Beach Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.40 

 

TABLE 
A.12a 

Receptor M-12 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS03:  05-20-2009 1120-1140 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:20 59.3 62.4 <109.6 62.0 62.0 59.7 58.9 59 

11:21 57.7 59.9 <109.6 59.0 59.0   

   

11:22 60.9 68.8 <109.6 68.0 68.0   

11:23 60.1 71.9 <109.6 71.0 71.0   

11:24 68.1 73.3 <109.6 73.0 73.0   
11:25 59.4 62.8 <109.6 62.0 62.0 59.0 

11:26 57.4 59.9 <109.6 59.0 59.0   

11:27 57.1 62.8 <109.6 62.0 62.0   

11:28 77.7 85.9 <109.6 85.0 85.0   

11:29 61.0 66.0 <109.6 66.0 66.0   

11:30 60.8 63.9 <109.6 63.0 63.0 58.8 
11:31 58.1 60.3 <109.6 60.0 60.0   

11:32 59.6 62.8 <109.6 62.0 62.0   

11:33 57.1 60.4 <109.6 60.0 60.0   

11:34 57.2 61.2 <109.6 61.0 61.0   

11:35 58.2 61.7 <109.6 61.0 61.0 57.9 

11:36 56.8 59.9 <109.6 59.0 59.0   
11:37 57.5 59.5 <109.6 59.0 59.0   

11:38 59.3 61.5 <109.6 61.0 61.0   

11:39 57.2 59.5 <109.6 59.0 59.0   

11:24 - 1-min Leq despiked for Helicopter. 
11:28 - 1-min Leq despiked for plane. 

 

 

TABLE 
A.12b 

Receptor M-12 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS06:  05-20-2009 1340-1400 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

13:40 62.8 75.9 <109.6 75.0 75.0 61.2 60.2 60 

13:41 57.8 60.3 <109.6 60.0 60.0   

   

13:42 59.5 64.8 <109.6 64.0 64.0   

13:43 57.6 60.7 <109.6 60.0 60.0   

13:44 64.2 72.7 <109.6 72.0 72.0   

13:45 58.4 61.6 <109.6 61.0 61.0 58.4 
13:46 59.3 64.5 <109.6 64.0 64.0   

13:47 56.4 59.1 <109.6 59.0 59.0   

13:48 56.2 61.0 <109.6 61.0 61.0   

13:49 60.1 63.1 <109.6 63.0 63.0   

13:50 59.3 62.4 <109.6 62.0 62.0 59.0 

13:51 58.2 61.1 <109.6 61.0 61.0   
13:52 61.1 68.4 <109.6 68.0 68.0   

13:53 58.1 59.5 <109.6 59.0 59.0   

13:54 57.4 60.3 <109.6 60.0 60.0   

13:55 59.5 61.5 <109.6 61.0 61.0 61.3 

13:56 58.6 61.6 <109.6 61.0 61.0   

13:57 60.3 66.3 <109.6 66.0 66.0   
13:58 61.1 65.6 <109.6 65.0 65.0   

13:59 64.4 77.9 115.0 77.0 77.0   
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A.41 

 

RECEPTOR M-13 – 45970 WILD ROSE LANE 

  

General 
 
Two short-term noise measurement was taken at this location from 1121 Hrs. to 1141 Hrs. and 1341 Hrs. 
to 1401 Hrs. on 2009 May 20.   
 
Receptor Site Sketch 

 

FIGURE A.13  Receptor M-13 Site Sketch 
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A.42 

 

Receptor Site Photographs 

 

Photograph A.13a Receptor M-1 – 45970 Wild Rose Lane  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.13b Receptor M-13 – 45970 Wild Rose Lane  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.43 

 

TABLE 
A.13a 

Receptor M-13 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS03:  05-20-2009 1121-1141 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:21 57.4 64.3 "UNR" 58.0 53.0 57.6 57.3 57 

11:22 58.3 65.7 "UNR" 61.0 54.0   

   

11:23 55.4 61.1 "UNR" 57.0 49.0   

11:24 67.8 74.4 "UNR" 73.0 55.0   

11:25 58.6 62.6 "UNR" 60.0 54.0   
11:26 56.6 59.0 "UNR" 58.0 50.0 57.5 

11:27 55.4 61.3 "UNR" 57.0 50.0   

11:28 77.7 85.8 "UNR" 82.0 60.0   

11:29 59.4 65.9 "UNR" 63.0 53.0   

11:30 59.9 64.8 "UNR" 62.0 53.0   

11:31 57.7 61.9 "UNR" 59.0 55.0 57.6 
11:32 58.5 62.8 "UNR" 61.0 53.0   

11:33 56.8 62.2 "UNR" 59.0 52.0   

11:34 56.4 60.2 "UNR" 58.0 50.0   

11:35 58.3 63.1 "UNR" 61.0 52.0   

11:36 55.9 61.0 "UNR" 57.0 51.0 56.6 

11:37 56.6 59.2 "UNR" 58.0 52.0   
11:38 58.3 61.7 "UNR" 60.0 53.0   

11:39 56.7 59.6 "UNR" 58.0 53.0   

11:40 54.7 57.0 "UNR" 56.0 51.0   

11:24 - 1-min Leq despiked for Helicopter. 
11:28 - 1-min Leq despiked for Jet. 
11:30 - 1-min Leq despiked for small plane. 

 

 

TABLE 
A.13b 

Receptor M-13 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS06:  05-20-2009 1341-1401 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

13:41 58.4 60.6 UNR 59.0 55.0 59.6 59.7 60 

13:42 59.8 65.9 UNR 61.0 55.0   

   

13:43 58.4 62.0 UNR 60.0 53.0   

13:44 62.0 68.7 UNR 65.0 53.0   

13:45 58.1 61.6 UNR 59.0 55.0   

13:46 59.4 65.8 UNR 63.0 52.0 59.0 
13:47 57.9 65.5 UNR 58.0 52.0   

13:48 57.3 63.2 UNR 60.0 53.0   

13:49 60.5 64.2 UNR 63.0 54.0   

13:50 59.4 61.9 UNR 60.0 56.0   

13:51 59.1 61.6 UNR 60.0 53.0 59.2 

13:52 59.7 66.6 UNR 62.0 52.0   
13:53 59.3 65.2 UNR 60.0 55.0   

13:54 58.1 60.5 UNR 59.0 54.0   

13:55 59.8 61.8 UNR 61.0 55.0   

13:56 59.8 63.3 UNR 62.0 54.0 60.7 

13:57 60.1 66.1 UNR 62.0 55.0   

13:58 61.3 65.3 UNR 62.0 58.0   
13:59 60.6 69.9 UNR 63.0 56.0   

14:00 61.4 65.6 UNR 63.0 57.0   
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A.44 

 

RECEPTOR M-14 – 45920 WILD ROSE LANE 

  

General 
 
One short-term noise measurement was taken at this location from 1040 Hrs. to 1100 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.14  Receptor M-14 Site Sketch 
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A.45 

 

Receptor Site Photographs 

 

Photograph A.14a Receptor M-14 – 45920 Wild Rose Lane  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.14b Receptor M-14 – 45920 Wild Rose Lane  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.46 

 

 

TABLE 
A.14 

Receptor M-14 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS02:  05-20-2009 1040-1100 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:40 55.2 58.1 "UNR" 56.0 51.0 55.8 55.7 56 

10:41 53.7 59.6 "UNR" 56.0 47.0   

   

10:42 57.1 65.2 "UNR" 58.0 51.0   

10:43 56.0 61.3 "UNR" 59.0 50.0   
10:44 56.2 62.0 "UNR" 60.0 51.0   

10:45 53.4 56.8 "UNR" 55.0 49.0 54.1 

10:46 52.1 54.0 "UNR" 53.0 48.0   

10:47 55.4 60.8 "UNR" 58.0 49.0   

10:48 62.0 70.3 "UNR" 66.0 51.0   

10:49 54.7 57.9 "UNR" 56.0 51.0   
10:50 55.9 58.2 "UNR" 57.0 51.0 56.8 

10:51 71.2 80.3 "UNR" 76.0 51.0   

10:52 69.5 81.3 "UNR" 71.0 56.0   

10:53 57.6 65.3 "UNR" 61.0 49.0   

10:54 61.3 68.5 "UNR" 65.0 50.0   

10:55 57.5 63.4 "UNR" 60.0 52.0 55.5 
10:56 57.0 61.3 "UNR" 59.0 51.0   

10:57 54.7 58.9 "UNR" 57.0 47.0   

10:58 53.0 57.8 "UNR" 56.0 45.0   

10:59 53.4 60.7 "UNR" 56.0 42.0   

10:48 - 1-min Leq despiked for Plane. 
10:51 - 1-min Leq despiked for Military Jet. 
10:52 - 1-min Leq despiked for Military Jet continued. 
10:54 - 1-min Leq despiked for Plane. 
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A.47 

 

RECEPTOR M-15 – 23635 SOUTH PATUXENT BEACH ROAD 

  

General 
 
Two short-term noise measurement was taken at this location from 1040 Hrs. to 1100 Hrs. and 1340 Hrs. 
to 1400 Hrs. on 2009 May 20.   
 
Receptor Site Sketch 

 

FIGURE A.15  Receptor M-15 Site Sketch 
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A.48 

 

Receptor Site Photographs 

 

Photograph A.15a Receptor M-15 – 23635 South Patuxent Beach Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.15b Receptor M-15 – 23635 South Patuxent Beach Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.49 

 

TABLE 
A.15a 

Receptor M-15 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS02:  05-20-2009 1040-1100 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:40 59.6 65.6 <109.6 65.0 65.0 59.6 59.6 60 

10:41 59.7 64.7 <109.6 64.0 64.0   

   

10:42 59.7 62.1 <109.6 62.0 62.0   

10:43 59.3 63.6 <109.6 63.0 63.0   

10:44 59.9 64.7 <109.6 64.0 64.0   
10:45 56.8 62.6 <109.6 62.0 62.0 58.4 

10:46 57.5 60.0 <109.6 60.0 60.0   

10:47 59.3 63.7 <109.6 63.0 63.0   

10:48 60.8 66.3 <109.6 66.0 66.0   

10:49 55.5 59.6 <109.6 59.0 59.0   

10:50 60.8 64.7 <109.6 64.0 64.0 61.1 
10:51 68.2 75.1 <109.6 75.0 75.0   

10:52 62.4 71.9 <109.6 71.0 71.0   

10:53 60.0 64.3 <109.6 64.0 64.0   

10:54 60.9 66.0 <109.6 66.0 66.0   

10:55 58.7 61.5 <109.6 61.0 61.0 58.7 

10:56 58.8 63.1 <109.6 63.0 63.0   
10:57 60.1 63.3 <109.6 63.0 63.0   

10:58 55.6 61.3 <109.6 61.0 61.0   

10:59 59.1 62.0 <109.6 62.0 62.0   

10:51 - 1-min Leq despiked for plane. 

 

 

TABLE 
A.15b 

Receptor M-15 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS06:  05-20-2009 1340-1400 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

13:40 63.1 68.9 UNR 65.0 56.0 61.6 61.9 62 

13:41 61.7 67.4 UNR 64.0 53.0   

   

13:42 59.3 65.1 UNR 61.0 52.0   

13:43 62.8 69.4 UNR 65.0 56.0   

13:44 59.8 66.2 UNR 63.0 52.0   

13:45 61.4 68.0 UNR 64.0 52.0 61.0 
13:46 60.4 64.5 UNR 63.0 54.0   

13:47 62.0 68.3 UNR 66.0 52.0   

13:48 58.3 65.7 UNR 61.0 46.0   

13:49 62.1 66.0 UNR 65.0 53.0   

13:50 62.5 67.8 UNR 65.0 55.0 61.7 
13:51 60.8 64.5 UNR 63.0 52.0   

13:52 61.5 67.7 UNR 64.0 51.0   

13:53 61.5 66.2 UNR 65.0 49.0   

13:54 61.9 66.4 UNR 64.0 56.0   

13:55 61.2 64.4 UNR 63.0 56.0 63.1 

13:56 63.5 66.7 UNR 66.0 56.0   
13:57 65.3 72.8 UNR 68.0 58.0   

13:58 63.4 67.0 UNR 65.0 57.0   

13:59 60.5 65.6 UNR 63.0 54.0   
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A.50 

 

RECEPTOR M-16 – 23702 WEST PATUXENT BEACH ROAD 

  

General 
 
One short-term noise measurement was taken at this location from 1040 Hrs. to 1100 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.16  Receptor M-16 Site Sketch 
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A.51 

 

Receptor Site Photographs 

 

Photograph A.16a Receptor M-16 – 23702 West Patuxent Beach Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.16b Receptor M-16 – 23702 West Patuxent Beach Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.52 

 

 

TABLE 
A.16 

Receptor M-16 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS02:  05-20-2009 1040-1100 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:40 52.9 55.6 <112.0 55.0 55.0 53.8 53.6 54 

10:41 53.8 59.2 <112.0 59.0 59.0   

   

10:42 53.2 55.9 <112.0 55.0 55.0   

10:43 53.7 58.8 <112.0 58.0 58.0   
10:44 54.9 59.9 <112.0 59.0 59.0   

10:45 51.5 54.7 <112.0 54.0 54.0 51.6 

10:46 51.1 53.2 <112.0 53.0 53.0   

10:47 53.0 58.0 <112.0 58.0 58.0   

10:48 58.8 63.9 <112.0 63.0 63.0   

10:49 50.6 55.1 <112.0 55.0 55.0   
10:50 54.9 57.2 <112.0 57.0 57.0 55.1 

10:51 69.2 76.1 <112.0 76.0 76.0   

10:52 61.1 69.3 <112.0 69.0 69.0   

10:53 55.2 61.9 <112.0 61.0 61.0   

10:54 58.1 63.2 <112.0 63.0 63.0   

10:55 53.5 56.0 <112.0 56.0 56.0 53.3 
10:56 54.7 59.6 <112.0 59.0 59.0   

10:57 53.5 57.1 <112.0 57.0 57.0   

10:58 50.3 56.4 <112.0 56.0 56.0   

10:59 53.6 59.6 <112.0 59.0 59.0   

10:48 - 1-min Leq despiked for plane. 
10:51 - 1-min Leq despiked for plane. 
10:52 - 1-min Leq despiked for plane continued. 
10:54 - 1-min Leq despiked for plane. 
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A.53 

 

RECEPTOR M-17 – 23612 KINGSTON SHORE LANE 

  

General 
 
One short-term noise measurement was taken at this location from 1040 Hrs. to 1100 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.17  Receptor M-17 Site Sketch 
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A.54 

 

Receptor Site Photographs 

 

Photograph A.17a Receptor M-17 – 23612 Kingston Shore Lane  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.17b Receptor M-17 – 23612 Kingston Shore Lane  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
  

 
 
 
 

 



Appendix A – NOISE MEASUREMENT DATA 

MD 4  (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

A.55 

 

 

TABLE 
A.17 

Receptor M-17 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS02:  05-20-2009 1040-1100 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:40 58.8 63.9 "UNR" 62.0 48.0 58.7 58.4 58 

10:41 58.3 63.3 "UNR" 62.0 53.0   

   

10:42 57.0 62.8 "UNR" 60.0 46.0   

10:43 59.5 63.1 "UNR" 61.0 56.0   
10:44 59.5 63.7 "UNR" 62.0 51.0   

10:45 58.4 67.4 "UNR" 60.0 52.0 57.7 

10:46 57.0 61.3 "UNR" 60.0 49.0   

10:47 57.7 62.6 "UNR" 60.0 45.0   

10:48 59.7 63.7 "UNR" 62.0 48.0   

10:49 57.7 62.9 "UNR" 60.0 50.0   
10:50 59.2 63.9 "UNR" 61.0 49.0 59.3 

10:51 64.1 70.9 "UNR" 68.0 55.0   

10:52 62.9 70.6 "UNR" 67.0 54.0   

10:53 62.2 73.4 "UNR" 66.0 48.0   

10:54 59.4 63.3 "UNR" 61.0 51.0   

10:55 58.9 62.8 "UNR" 60.0 54.0 57.7 
10:56 57.9 64.5 "UNR" 62.0 47.0   

10:57 58.5 64.2 "UNR" 60.0 54.0   

10:58 55.7 61.7 "UNR" 60.0 41.0   

10:59 56.6 62.4 "UNR" 59.0 45.0   

10:48 - 1-min Leq despiked for small plane. 
10:51 - 1-min Leq despiked for small plane. 
10:52 - 1-min Leq despiked for small plane continued. 
10:53 - 1-min Leq despiked for small plane continued. 
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A.56 

 

RECEPTOR M-18 – 23550 GROSS DRIVE 

  

General 
 
One short-term noise measurement was taken at this location from 1040 Hrs. to 1100 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.18  Receptor M-18 Site Sketch 
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A.57 

 

Receptor Site Photographs 

 

Photograph A.18a Receptor M-18 – 23550 Gross Drive  (View 1 of 2) 

 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.18b Receptor M-18 – 23550 Gross Drive  (View 2 of 2) 

 

 
05-20-2009 
 
Short Term Test 
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A.58 

 

 

TABLE 
A.18 

Receptor M-18 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS02:  05-20-2009 1040-1100 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

10:40 65.5 72.8 <109.9 68.0 72.0 65.8 65.4 65 

10:41 65.6 70.0 <109.9 68.0 70.0   

   

10:42 63.6 68.1 <109.9 67.0 68.0   

10:43 67.5 70.1 <109.9 69.0 70.0   
10:44 65.7 71.3 <109.9 68.0 71.0   

10:45 64.7 69.7 <109.9 67.0 69.0 64.8 

10:46 65.2 69.0 <109.9 68.0 69.0   

10:47 64.4 69.4 <109.9 67.0 69.0   

10:48 64.8 70.4 <109.9 68.0 70.0   

10:49 65.1 69.5 <109.9 68.0 69.0   
10:50 66.3 73.2 <109.9 68.0 73.0 66.2 

10:51 67.2 71.0 <109.9 69.0 71.0   

10:52 65.7 70.0 <109.9 69.0 70.0   

10:53 67.1 75.2 <109.9 71.0 75.0   

10:54 65.3 68.4 <109.9 67.0 68.0   

10:55 66.4 73.4 <109.9 70.0 73.0 64.8 
10:56 63.7 70.6 <109.9 67.0 70.0   

10:57 65.2 68.8 <109.9 67.0 68.0   

10:58 65.3 71.4 <109.9 70.0 71.0   

10:59 62.1 67.7 <109.9 66.0 67.0   

10:51 - 1-min Leq despiked for plane. 
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A.59 

 

RECEPTOR M-19 – 23415 SOUTH PATUXENT BEACH ROAD 

  

General 
 
One short-term noise measurement was taken at this location from 0900 Hrs. to 0920 Hrs. on 2009 March 
25.   
 
Receptor Site Sketch 

 

FIGURE A.19  Receptor M-19 Site Sketch 
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A.60 

 

Receptor Site Photographs 

 

Photograph A.19a Receptor M-19 – 23415 South Patuxent Beach Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.19b Receptor M-19 – 23415 South Patuxent Beach Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.61 

 

 

TABLE 
A.19 

Receptor M-19 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS04:  05-20-2009 1200-1220 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:00 59.8 63.5 <109.6 63.0 63.0 58.4 58.2 58 

12:01 57.5 62.3 <109.6 62.0 62.0   

   

12:02 58.8 61.9 <109.6 61.0 61.0   

12:03 58.0 62.7 <109.6 62.0 62.0   
12:04 57.3 60.3 <109.6 60.0 60.0   

12:05 56.4 61.1 <109.6 61.0 61.0 57.6 

12:06 57.3 60.3 <109.6 60.0 60.0   

12:07 55.6 59.3 <109.6 59.0 59.0   

12:08 58.5 61.9 <109.6 61.0 61.0   

12:09 59.1 63.0 <109.6 63.0 63.0   
12:10 59.4 62.0 <109.6 62.0 62.0 57.0 

12:11 55.1 58.0 <109.6 58.0 58.0   

12:12 56.7 58.7 <109.6 58.0 58.0   

12:13 55.9 58.8 <109.6 58.0 58.0   

12:14 56.7 58.9 <109.6 58.0 58.0   

12:15 60.8 66.0 <109.6 66.0 66.0 59.4 
12:16 56.6 61.5 <109.6 61.0 61.0   

12:17 58.1 59.5 <109.6 59.0 59.0   

12:18 60.6 63.2 <109.6 63.0 63.0   

12:19 59.4 72.0 <109.6 72.0 72.0   
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A.62 

 

RECEPTOR M-20 – 45606 SEVEN GABLES LANE 

  

General 
 
One short-term noise measurement was taken at this location from 1200 Hrs. to 1220 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.20  Receptor M-20 Site Sketch 
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A.63 

 

Receptor Site Photographs 

 

Photograph A.20a Receptor M-20 – 45606 Seven Gables Lane  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.20b Receptor M-20 – 45606 Seven Gables Lane  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.64 

 

 

TABLE 
A.20 

Receptor M-20 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS04:  05-20-2009 1200-1220 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:00 59.1 65.8 "UNR" 61.0 53.0 58.1 58.3 58 

12:01 57.0 63.9 "UNR" 60.0 49.0   

   

12:02 58.2 61.5 "UNR" 60.0 51.0   

12:03 57.9 63.0 "UNR" 60.0 50.0   
12:04 57.9 62.5 "UNR" 60.0 49.0   

12:05 57.4 61.8 "UNR" 60.0 50.0 58.0 

12:06 57.6 62.4 "UNR" 59.0 50.0   

12:07 56.7 63.4 "UNR" 60.0 46.0   

12:08 59.2 65.5 "UNR" 62.0 48.0   

12:09 58.6 62.5 "UNR" 61.0 52.0   
12:10 59.1 65.9 "UNR" 61.0 53.0 57.4 

12:11 55.8 60.9 "UNR" 58.0 46.0   

12:12 57.6 64.3 "UNR" 60.0 51.0   

12:13 56.5 60.5 "UNR" 59.0 50.0   

12:14 57.2 60.4 "UNR" 60.0 52.0   

12:15 61.3 71.7 "UNR" 64.0 50.0 59.4 
12:16 56.8 64.4 "UNR" 60.0 47.0   

12:17 58.0 62.4 "UNR" 60.0 51.0   

12:18 60.4 65.6 "UNR" 62.0 54.0   

12:19 58.8 65.5 "UNR" 60.0 51.0   
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A.65 

 

RECEPTOR M-21 – 23338 KINGSTON CREEK ROAD 

  

General 
 
One short-term noise measurement was taken at this location from 1200 Hrs. to 1220 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.21  Receptor M-21 Site Sketch 
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A.66 

 

Receptor Site Photographs 

 

Photograph A.21a Receptor M-21 – 23338 Kingston Creek Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.21b Receptor M-21 – 23338 Kingston Creek Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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A.67 

 

TABLE 
A.21 

Receptor M-21 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS04:  05-20-2009 1200-1220 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:00 59.6 72.8 <112.0 72.0 72.0 57.9 57.4 57 

12:01 58.7 67.2 <112.0 67.0 67.0   

   

12:02 57.2 70.7 <112.0 70.0 70.0   

12:03 56.3 60.3 <112.0 60.0 60.0   

12:04 57.1 62.3 <112.0 62.0 62.0   
12:05 55.7 64.0 <112.0 64.0 64.0 56.6 

12:06 57.5 66.3 <112.0 66.0 66.0   

12:07 56.9 63.5 <112.0 63.0 63.0   

12:08 56.5 64.3 <112.0 64.0 64.0   

12:09 55.9 60.4 <112.0 60.0 60.0   

12:10 56.7 62.2 <112.0 62.0 62.0 55.7 
12:11 56.5 62.8 <112.0 62.0 62.0   

12:12 56.3 60.6 <112.0 60.0 60.0   

12:13 54.5 56.8 <112.0 56.0 56.0   

12:14 53.4 57.4 <112.0 57.0 57.0   

12:15 58.7 65.3 <112.0 65.0 65.0 58.6 

12:16 59.7 70.7 <112.0 70.0 70.0   
12:17 57.7 60.8 <112.0 60.0 60.0   

12:18 58.8 64.8 <112.0 64.0 64.0   

12:19 58.0 63.5 <112.0 63.0 63.0   
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A.68 

 

RECEPTOR M-22 – 23322 SHADY MILE DRIVE 

  

General 
 
One short-term noise measurement was taken at this location from 1200 Hrs. to 1220 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.22  Receptor M-22 Site Sketch 
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A.69 

 

Receptor Site Photographs 

 

Photograph A.22a Receptor M-22 – 23322 Shady Mile Drive  (View 1 of 2) 

 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.22b Receptor M-22 – 23222 Shady Mile Drive  (View 2 of 2) 

 

 
05-20-2009 
 
Short Term Test 
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A.70 

 

 

TABLE 
A.22 

Receptor M-22 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS04:  05-20-2009 1200-1220 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:00 58.7 67.2 <109.9 62.0 67.0 55.8 53.4 53 

12:01 54.5 60.1 <109.9 56.0 60.0   

   

12:02 51.8 55.6 <109.9 53.0 55.0   

12:03 56.0 65.6 <109.9 60.0 65.0   
12:04 55.3 68.4 <109.9 57.0 68.0   

12:05 60.6 73.2 <109.9 63.0 73.0 51.6 

12:06 51.5 54.1 <109.9 53.0 54.0   

12:07 52.3 54.8 <109.9 54.0 54.0   

12:08 51.8 55.2 <109.9 54.0 55.0   

12:09 50.8 53.7 <109.9 52.0 53.0   
12:10 51.8 54.4 <109.9 53.0 54.0 51.4 

12:11 51.1 55.2 <109.9 52.0 55.0   

12:12 62.7 76.6 <109.9 63.0 76.0   

12:13 51.7 54.8 <109.9 53.0 54.0   

12:14 50.8 53.9 <109.9 53.0 53.0   

12:15 55.1 60.4 <109.9 58.0 60.0 53.3 
12:16 50.4 56.8 <109.9 52.0 56.0   

12:17 54.0 57.2 <109.9 56.0 57.0   

12:18 52.4 56.2 <109.9 53.0 56.0   

12:19 53.1 57.0 <109.9 55.0 57.0   
12:05 - 1-min Leq despiked for car passby. 
12:12 - 1-min Leq despiked for car passby. 
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A.71 

 

RECEPTOR M-23 – PATUXENT PRESBYTERIAN CHURCH 

  

General 
 
One short-term noise measurement was taken at this location from 1200 Hrs. to 1220 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.23  Receptor M-23 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.23a Receptor M-23 – Patuxent Presbyterian Church  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.23b Receptor M-23 – Patuxent Presbyterian Church  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.23 

Receptor M-23 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS04:  05-20-2009 1200-1220 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:00 61.4 66.1 "UNR" 65.0 50.0 61.7 62.0 62 

12:01 61.5 65.9 "UNR" 64.0 50.0   

   

12:02 59.8 65.1 "UNR" 63.0 48.0   

12:03 61.1 64.7 "UNR" 63.0 48.0   
12:04 63.8 68.8 "UNR" 67.0 54.0   

12:05 60.9 65.9 "UNR" 63.0 52.0 61.3 

12:06 59.5 64.2 "UNR" 63.0 53.0   

12:07 63.6 68.5 "UNR" 65.0 57.0   

12:08 60.0 64.0 "UNR" 63.0 43.0   

12:09 61.2 64.5 "UNR" 63.0 56.0   
12:10 61.5 64.4 "UNR" 63.0 56.0 60.9 

12:11 61.5 66.7 "UNR" 65.0 53.0   

12:12 60.6 63.8 "UNR" 62.0 52.0   

12:13 61.4 65.1 "UNR" 64.0 47.0   

12:14 58.8 62.9 "UNR" 62.0 45.0   

12:15 63.0 68.7 "UNR" 67.0 50.0 63.5 
12:16 64.0 71.1 "UNR" 67.0 49.0   

12:17 63.4 68.7 "UNR" 65.0 53.0   

12:18 60.8 64.6 "UNR" 63.0 49.0   

12:19 65.1 69.1 "UNR" 67.0 60.0   
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A.74 

 

RECEPTOR M-24 – 45222 CLEMENTS LANE 

  

General 
 
One short-term noise measurement was taken at this location from 1240 Hrs. to 1300 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.24  Receptor M-24 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.24a Receptor M-24 – 45222 Clements Lane  (View 1 of 2) 

 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.24b Receptor M-24 – 45222 Clements Lane  (View 2 of 2) 

 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.24 

Receptor M-24 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS05:  05-20-2009 1240-1300 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:40 58.4 63.7 <109.9 62.0 63.0 59.5 59.8 60 

12:41 59.6 64.8 <109.9 63.0 64.0   

   

12:42 60.2 62.2 <109.9 61.0 62.0   

12:43 59.0 62.9 <109.9 62.0 62.0   
12:44 60.2 62.3 <109.9 61.0 62.0   

12:45 61.5 64.4 <109.9 63.0 64.0 60.3 

12:46 58.6 62.9 <109.9 62.0 62.0   

12:47 60.2 63.3 <109.9 62.0 63.0   

12:48 59.8 62.7 <109.9 62.0 62.0   

12:49 60.7 64.5 <109.9 63.0 64.0   
12:50 59.2 62.9 <109.9 62.0 62.0 59.3 

12:51 60.9 63.0 <109.9 62.0 63.0   

12:52 60.2 62.5 <109.9 62.0 62.0   

12:53 56.1 62.0 <109.9 59.0 62.0   

12:54 58.6 61.7 <109.9 60.0 61.0   

12:55 59.5 62.3 <109.9 61.0 62.0 59.9 
12:56 59.4 64.0 <109.9 61.0 64.0   

12:57 61.5 66.4 <109.9 64.0 66.0   

12:58 60.6 63.6 <109.9 62.0 63.0   

12:59 57.1 61.0 <109.9 59.0 61.0   
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A.77 

 

RECEPTOR M-25 – 23445 LOUS WAY 

  

General 
 
One short-term noise measurement was taken at this location from 1240 Hrs. to 1300 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.25  Receptor M-25 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.25a Receptor M-25 – 23445 Lous Way  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.25b Receptor M-25 – 23445 Lous Way  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.25 

Receptor M-25 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS05:  05-20-2009 1240-1300 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:40 49.4 52.8 "UNR" 51.0 43.0 51.0 51.6 52 

12:41 52.1 60.0 "UNR" 54.0 44.0   

   

12:42 50.6 55.4 "UNR" 52.0 46.0   

12:43 51.4 55.2 "UNR" 53.0 45.0   
12:44 50.8 53.1 108.3 52.0 44.0   

12:45 53.1 56.4 108.8 54.0 50.0 53.3 

12:46 70.8 88.9 143.5 62.0 46.0   

12:47 74.5 92.7 "OVR" 63.0 46.0   

12:48 53.3 59.9 "UNR" 56.0 45.0   

12:49 53.4 59.6 "UNR" 55.0 48.0   
12:50 50.0 55.7 "UNR" 51.0 45.0 51.4 

12:51 52.2 57.2 "UNR" 53.0 49.0   

12:52 49.8 54.2 "UNR" 51.0 44.0   

12:53 52.9 61.7 "UNR" 55.0 43.0   

12:54 51.1 56.0 "UNR" 53.0 46.0   

12:55 49.4 53.7 "UNR" 51.0 45.0 50.0 
12:56 49.6 53.0 "UNR" 51.0 45.0   

12:57 51.3 54.4 "UNR" 53.0 45.0   

12:58 51.2 56.1 "UNR" 53.0 44.0   

12:59 47.8 52.8 "UNR" 50.0 42.0   

12:46 - 1-min Leq despiked.  No recorded field observation. 
12:47 - 1-min Leq despiked.  No recorded field observation. 
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A.80 

 

RECEPTOR M-26 – 23275 CHRISTY COURT 

  

General 
 
One short-term noise measurement was taken at this location from 1240 Hrs. to 1300 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.26  Receptor M-26 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.26a Receptor M-26 – 23275 Christy Court  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 

  
 
 
 
 

 

 

Photograph A.26b Receptor M-26 – 23275 Christy Court  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.26 

Receptor M-26 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS05:  05-20-2009 1240-1300 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:40 53.7 58.8 <109.6 58.0 58.0 54.4 54.0 54 

12:41 54.7 61.1 <109.6 61.0 61.0   

   

12:42 53.5 61.4 <109.6 61.0 61.0   

12:43 55.8 58.7 <109.6 58.0 58.0   
12:44 53.9 57.1 <109.6 57.0 57.0   

12:45 54.0 57.9 <109.6 57.0 57.0 54.3 

12:46 55.1 59.5 <109.6 59.0 59.0   

12:47 53.8 57.9 <109.6 57.0 57.0   

12:48 54.2 58.7 <109.6 58.0 58.0   

12:49 54.3 56.9 <109.6 56.0 56.0   
12:50 55.2 64.3 <109.6 64.0 64.0 53.4 

12:51 53.1 55.8 <109.6 55.0 55.0   

12:52 53.0 57.9 <109.6 57.0 57.0   

12:53 52.6 55.8 <109.6 55.0 55.0   

12:54 52.5 57.9 <109.6 57.0 57.0   

12:55 51.9 55.7 <109.6 55.0 55.0 53.6 
12:56 54.2 57.1 <109.6 57.0 57.0   

12:57 55.0 62.4 <109.6 62.0 62.0   

12:58 53.5 56.3 <109.6 56.0 56.0   

12:59 52.8 62.8 <109.6 62.0 62.0   

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix A – NOISE MEASUREMENT DATA 

MD 4  (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

A.83 

 

RECEPTOR M-27 – 23190 WOODLAND ACRES ROAD 

  

General 
 
One short-term noise measurement was taken at this location from 1240 Hrs. to 1300 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.27  Receptor M-27 Site Sketch 

 



Appendix A – NOISE MEASUREMENT DATA 

MD 4  (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

A.84 

 

Receptor Site Photographs 

 

Photograph A.27a Receptor M-27 – 23190 Woodland Acres Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
 

 
 
 
 

 

 

Photograph A.27b Receptor M-27 – 23190 Woodland Acres Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.27 

Receptor M-27 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS05:  05-20-2009 1240-1300 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(99.9)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:40 55.8 62.6 "UNR" 58.0 52.0 55.7 56.1 56 

12:41 53.6 57.5 "UNR" 55.0 50.0   

   

12:42 56.6 63.2 "UNR" 59.0 51.0   

12:43 56.2 62.2 "UNR" 58.0 52.0   
12:44 60.0 67.4 "UNR" 62.0 54.0   

12:45 54.2 58.5 "UNR" 56.0 50.0 56.4 

12:46 57.1 63.2 "UNR" 60.0 49.0   

12:47 55.2 62.8 "UNR" 58.0 50.0   

12:48 58.6 64.4 "UNR" 62.0 49.0   

12:49 55.3 63.6 "UNR" 58.0 50.0   
12:50 56.4 65.0 "UNR" 58.0 51.0 54.9 

12:51 54.5 63.5 "UNR" 54.0 51.0   

12:52 54.7 59.9 "UNR" 56.0 51.0   

12:53 53.2 56.4 "UNR" 55.0 49.0   

12:54 55.3 61.6 "UNR" 58.0 48.0   

12:55 53.1 55.3 "UNR" 54.0 50.0 57.0 
12:56 56.1 59.5 "UNR" 58.0 51.0   

12:57 61.3 70.9 "UNR" 67.0 52.0   

12:58 55.3 62.1 "UNR" 60.0 48.0   

12:59 52.6 56.3 "UNR" 54.0 49.0   

12:44 - 1-min Leq despiked for ambulance siren. 
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A.86 

 

RECEPTOR M-28 – PATUXENT BEACH ROAD 

  

General 
 
One short-term noise measurement was taken at this location from 1240 Hrs. to 1300 Hrs. on 2009 May 
20.   
 
Receptor Site Sketch 

 

FIGURE A.28  Receptor M-28 Site Sketch 
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Receptor Site Photographs 

 

Photograph A.28a Receptor M-28 – Patuxent Beach Road  (View 1 of 2) 

 
05-20-2009 
 
Short Term Test 
 
  

 
 
 
 

 

 

Photograph A.28b Receptor M-28 – Patuxent Beach Road  (View 2 of 2) 

 
05-20-2009 
 
Short Term Test 
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TABLE 
A.28 

Receptor M-28 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
TMS05:  05-20-2009 1240-1300 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

12:40 49.3 53.9 <112.0 53.0 53.0 49.6 49.4 49 

12:41 49.7 54.7 <112.0 54.0 54.0   

   

12:42 49.4 53.1 <112.0 53.0 53.0   

12:43 49.3 53.2 <112.0 53.0 53.0   

12:44 50.2 52.3 <112.0 52.0 52.0   
12:45 48.8 51.1 <112.0 51.0 51.0 49.9 

12:46 50.4 52.4 <112.0 52.0 52.0   

12:47 49.2 51.9 <112.0 51.0 51.0   

12:48 51.3 59.2 <112.0 59.0 59.0   

12:49 49.5 52.3 <112.0 52.0 52.0   

12:50 48.4 51.1 <112.0 51.0 51.0 48.6 
12:51 48.6 54.2 <112.0 54.0 54.0   

12:52 48.9 51.1 <112.0 51.0 51.0   

12:53 48.5 50.7 <112.0 50.0 50.0   

12:54 48.5 50.8 <112.0 50.0 50.0   

12:55 47.1 49.8 <112.0 49.0 49.0 49.4 

12:56 49.3 50.9 <112.0 50.0 50.0   
12:57 50.1 54.6 <112.0 54.0 54.0   

12:58 48.9 53.5 <112.0 53.0 53.0   

12:59 50.6 57.2 <112.0 57.0 57.0   
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RECEPTOR M-29, M-30, M31 – BACKGROUND TESTS 

  

General 
 
One short-term noise measurement was taken at each of these locations from 1100 Hrs. to 1120 Hrs., 1140 Hrs. to 1140 Hrs., and 1320 Hrs. to 1340 Hrs. on 2009 June 30.   
 
Receptor Site Sketch 

 

FIGURE A.29  Receptor M-29, M-30, M-31 Site Location Map 
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TABLE 
A.29 

Receptor M-29 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
BACKGROUND:  06-30-2009 1100-1120 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:00 47.4 51.9 "UNR" 49.0 45.0 47.1 46.9 47 

11:01 52.5 62.7 "UNR" 54.0 46.0   

   

11:02 51.7 56.5 "UNR" 54.0 48.0   

11:03 47.4 51.2 "UNR" 49.0 45.0   
11:04 46.6 49.2 "UNR" 47.0 45.0   

11:05 46.6 49.0 "UNR" 48.0 44.0 46.7 

11:06 45.3 47.2 "UNR" 46.0 44.0   

11:07 46.7 50.4 "UNR" 48.0 45.0   

11:08 46.5 49.4 "UNR" 47.0 45.0   

11:09 47.8 50.8 "UNR" 48.0 46.0   
11:10 47.8 54.1 108.7 49.0 45.0 47.1 

11:11 47.0 48.5 "UNR" 47.0 46.0   

11:12 47.5 49.3 "UNR" 48.0 46.0   

11:13 46.8 48.9 "UNR" 48.0 45.0   

11:14 46.5 48.6 "UNR" 47.0 44.0   

11:15 45.5 48.3 "UNR" 46.0 44.0 46.6 
11:16 45.3 48.9 "UNR" 46.0 44.0   

11:17 47.8 54.8 "UNR" 50.0 45.0   

11:18 47.4 53.3 "UNR" 49.0 45.0   

11:19 51.1 64.0 "UNR" 51.0 47.0   
11:01 - 1-min Leq despiked for car passby. 
11:02 - 1-min Leq despiked for small plane. 
11:19 - 1-min Leq despiked for loud birds. 

 
 

TABLE 
A.30 

Receptor M-30 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
BACKGROUND:  06-30-2009 1140-1200 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

11:40 43.9 48.9 "UNR" 45.0 42.0 44.3 46.1 46 

11:41 42.8 46.8 "UNR" 43.0 41.0   

   

11:42 43.1 45.6 "UNR" 43.0 42.0   
11:43 45.4 48.4 "UNR" 47.0 44.0   

11:44 45.7 48.6 "UNR" 47.0 44.0   

11:45 43.3 47.0 "UNR" 45.0 41.0 42.6 

11:46 41.7 43.6 "UNR" 42.0 41.0   

11:47 42.6 45.0 "UNR" 43.0 41.0   

11:48 48.3 56.8 "UNR" 52.0 41.0   
11:49 51.2 63.2 "UNR" 54.0 41.0   

11:50 43.0 48.0 "UNR" 44.0 41.0 44.0 

11:51 45.2 48.6 "UNR" 46.0 43.0   

11:52 43.7 45.4 "UNR" 44.0 43.0   

11:53 42.8 44.4 "UNR" 43.0 42.0   
11:54 44.6 48.8 "UNR" 46.0 42.0   

11:55 49.7 60.2 "UNR" 52.0 42.0 49.7 

11:56 50.5 58.3 "UNR" 53.0 45.0   

11:57 52.4 61.8 "UNR" 56.0 44.0   

11:58 64.5 75.9 "UNR" 67.0 50.0   

11:59 66.6 79.5 "UNR" 69.0 55.0   
11:48 - 1-min Leq despiked for car passby. 
11:49 - 1-min Leq despiked for car passby. 
11:56 - 1-min Leq despiked for car passby. 

11:57 - 1-min Leq despiked for tow truck passby. 
11:58 - 1-min Leq despiked for tow truck passby. 
11:59 - 1-min Leq despiked for tow truck passby, jet flyover. 
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TABLE 
A.31 

Receptor M-31 – 20-Minute Equivalent Sound Level (20-min Leq) Calculation –  
BACKGROUND:  06-30-2009 1320-1340 Hrs.  
Noise Measurement Data Calculated Data Traffic Volume Noise Level 

TIME 1-min 
Leq  

Lmax  Lpk  L(10.0)  L(90.0)  5-min 
Leq  

20-min 
Leq  

 dB(A) dB(A) dB(C) dB(A) dB(A) dB(A) dB(A) 

13:20 51.8 61.3 "UNR" 56.0 41.0 45.1 45.1 45 

13:21 52.0 64.3 "UNR" 53.0 43.0   

   

13:22 44.7 49.9 "UNR" 46.0 42.0   
13:23 45.3 59.0 "UNR" 45.0 42.0   

13:24 45.2 58.1 "UNR" 44.0 42.0   

13:25 44.4 46.8 "UNR" 45.0 42.0 45.8 

13:26 45.1 47.3 "UNR" 46.0 43.0   

13:27 43.5 48.4 "UNR" 45.0 41.0   

13:28 48.5 53.3 "UNR" 51.0 43.0   
13:29 45.8 49.6 "UNR" 48.0 43.0   

13:30 53.2 61.2 "UNR" 58.0 43.0 45.5 

13:31 51.3 60.2 "UNR" 56.0 42.0   

13:32 42.7 50.8 "UNR" 43.0 41.0   

13:33 46.2 51.0 "UNR" 48.0 44.0   

13:34 46.6 53.6 "UNR" 49.0 43.0   
13:35 43.4 48.2 "UNR" 44.0 42.0 43.6 

13:36 43.6 50.5 "UNR" 44.0 42.0   

13:37 55.1 68.2 "UNR" 56.0 43.0   

13:38 57.7 71.6 "UNR" 58.0 42.0   

13:39 43.9 47.4 "UNR" 45.0 41.0   
13:20 - 1-min Leq despiked for car passby. 
13:21 - 1-min Leq despiked for car passby. 
13:30 - 1-min Leq despiked for plane flyover. 

13:31 - 1-min Leq despiked for plane flyover. 
13:37 - 1-min Leq despiked for car passby. 
13:38 - 1-min Leq despiked for car passby. 
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INTRODUCTION 
 
General 
 
Concurrent short-term noise measurements were collected during six (6) Traffic Monitoring Sessions (TMSs) in which 
traffic counts of five classes of vehicles were obtained. TABLE B.1 lists in chronological order the traffic monitoring 
sessions conducted during this study and describes the interval time and duration of each session and the on-site 
weather conditions. 
 

TABLE B.1 Traffic Monitoring Session Summary 

Traffic 
Monitoring 

Session 

Date Interval Duration Temp 
(degree F) 

Relative 
Humidity 

(%) 

Wind 
Speed 
(mph) 

Wind From 
Direction

1
 

TMS 01 5/20/2009 1000-1020 20-min 64.0 50 Calm Calm 

TMS 02 5/20/2009 1040- 1100 20-min 66.0 48 Calm Calm 

TMS 03 5/20/2009 1120- 1140 20-min 66.9 44 5.8 East 

TMS 04 5/20/2009 1200- 1220 20-min 68.0 42 9.2 East-Southeast 

TMS 05 5/20/2009 1240- 1300 20-min 69.1 25 9.2 East-Southeast 

TMS 06 5/20/2009 1340- 1400 20-min 70.0 28 10.4 East 

  

1.        Wind direction is defined as the direction the wind is blowing from.  For example, if the Wind Direction is North, then the wind is blowing from 

the North and to the South. 

  

 

 

TRAFFIC MONITORING SESSIONS  
 
Refer to FIGURE B.1, FIGURE B.1a, FIGURE B.1b, FIGURE B.1c, FIGURE B.1d, and FIGURE B.1e for Traffic 
Monitoring Site Sketches with traffic count locations.  
 
Traffic volumes on MD 4 and MD 235 were counted from the side of the road.  Traffic speeds were measured using a 
radar gun. 
 
TABLES B.2 thru B.7 show the roadway descriptions, counted traffic volume and measured traffic speed.  The data is 
broken down according to vehicle type (autos, medium trucks, heavy trucks, buses, and motorcycles).  All traffic 
volumes are shown in Vehicles per Hour (VPH), which was derived from the raw traffic counts.  The specific interval 
and actual duration of each session is shown in each table.  Note that the traffic data is only valid for the particular 
length of roadway described under “Limits” in each Traffic Volume Summary Table.  Refer to Appendix D, TABLE D.1, 
TABLE D.2, TABLE D.3, TABLE D.4, TABLE D.5 and TABLE D.6 for the simultaneously measured Leq noise levels. 
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FIGURE B.1 5-20-2009 Traffic Monitoring Site Sketch – TMS01 
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FIGURE B.1a 5-20-2009 Traffic Monitoring Site Sketch – TMS02 

 



Appendix B – TRAFFIC MONITORING SESSIONS 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

B 4                                         

 

FIGURE B.1b 5-20-2009 Traffic Monitoring Site Sketch – TMS03 
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FIGURE B.1c 5-20-2009 Traffic Monitoring Site Sketch – TMS04 
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FIGURE B.1d 5-20-2009 Traffic Monitoring Site Sketch – TMS05 
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FIGURE B.1e 5-20-2009 Traffic Monitoring Site Sketch – TMS06 
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Traffic Monitoring Session 01 

 

TABLE B.2 Volume Summary - Traffic Monitoring Session 1 (TMS 01) 

        

Limits Date Interval Duration 

        

MD 4 at the Thomas Johnson Bridge 05/20/2009 1000-1020 20-min 

                

Roadway Autos Medium 
Trucks 

Heavy 
Trucks 

Buses Motor-
Cycles 

Total 
Volume 

Speed 

(vph) (vph) (vph) (vph) (vph) (vph) (mph) 

             

a.  MD 4 Northbound (NB)  438 15 6 12 0 471 43 

b. MD 4 Southbound  (SB) 570 24 39 6 6 645 40 

c. Ramp to MD 4 Southbound 129 3 3 3 0 138 -- 

d. Ramp from MD 4 Southbound 24 0 0 0 0 24 
37 off 

MD 4 SB  

e. MD 4 Northbound Off-ramp 63 6 0 0 0 69 -- 

  
  

 
Noise measurement meters for this traffic session (TMS 01) were located at residences along North Patuxent Beach 
Road and Solomons Island Road South. 
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Traffic Monitoring Session 02 
 

TABLE B.3 Volume Summary - Traffic Monitoring Session 2 (TMS 02) 

        

Limits Date Interval Duration 

        

MD 4 at North & South Patuxent Beach Road 05/20/2009 1040-1100 20-min 

                

Roadway Autos Medium 
Trucks 

Heavy 
Trucks 

Buses Motor-
Cycles 

Total 
Volume 

Speed 

(vph) (vph) (vph) (vph) (vph) (vph) (mph) 

             

a.  MD 4 Northbound  546 24 12 0 6 588 30 

b. MD 4 Southbound 612 15 12 0 0 639 41 

c. Northbound  N. Patuxent Beach Road 27 6 0 0 0 33 -- 

d. Southbound N. Patuxent Beach Road 24 6 0 0 0 30 -- 

e. Northbound S. Patuxent Beach Road 3 0 0 0 0 3 -- 

 f. Southbound S. Patuxent Beach Road 6 0 0 0 0 6 -- 
  

  

 

Noise measurement meters for this traffic session (TMS 02) were located at residences along Wild Rose Lane, S. 
Patuxent Beach Road, N. Patuxent Beach Road and Kingston Shores Lane.   
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Traffic Monitoring Session 03 
 

TABLE B.4 Volume Summary - Traffic Monitoring Session 3 (TMS 03) 

        

Limits Date Interval Duration 

        

MD 4 from Bill Dixon Road to Thomas Johnson Bridge 05/20/2009 1120-1140 20-min 

                

Roadway Autos Medium 
Trucks 

Heavy 
Trucks 

Buses Motor-
Cycles 

Total 
Volume 

Speed 

(vph) (vph) (vph) (vph) (vph) (vph) (mph) 

             

a.  MD 4 Northbound 684 18 3 0 0 705 30 

b.  MD 4 Southbound 666 15 18 0 21 720 40 

c.  Northbound N. Patuxent Beach Road 36 0 0 0 0 36 -- 

d.  Southbound N. Patuxent Beach Road 12 0 0 0 3 15 -- 

  

  

 

Noise measurement meters for this traffic session (TMS 03) were located at residences along Bill Dixon Road, Town 
Creek Drive, S. Patuxent Beach Drive and Wild Rose Lane.   
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Traffic Monitoring Session 04 
 

TABLE B.5 Volume Summary - Traffic Monitoring Session4 (TMS 04) 

        

Limits Date Interval Duration 

        

MD 4 from Kingston Creek Road to East of South 
Patuxent Beach Road 

05/20/2009 1200-1220 20-min 

                

Roadway Autos Medium 
Trucks 

Heavy 
Trucks 

Buses Motor-
Cycles 

Total 
Volume 

Speed 

(vph) (vph) (vph) (vph) (vph) (vph) (mph) 

             

a.  MD 4 Northbound 762 12 9 3 0 786 51 

b.  MD 4 Southbound 753 15 9 0 3 780 50 

c.  Northbound S. Patuxent Beach Road 12 0 0 0 0 12 -- 

d.  Southbound S. Patuxent Beach Road 12 0 0 0 0 12 -- 

e.  Northbound Kingston Creek Road 48 0 0 3 0 51 -- 

f.  Southbound Kingston Creek Road 96 0 0 0 0 96 -- 
  

  

 

Noise measurement meters for this traffic session (TMS 04) were located at residences along Shady Mile Drive, 
Kingston Creek Road, Patuxent Beach Road, S. Patuxent Beach Drive and Seven Gables Lane.   
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Traffic Monitoring Session 05 
 

TABLE B.6 Volume Summary - Traffic Monitoring Session 5 (TMS 05) 

        

Limits Date Interval Duration 

        

MD 4 from  MD 235 to East of Lous Way 05/20/2009 1240-1300 20-min 

                

Roadway Autos Medium 
Trucks 

Heavy 
Trucks 

Buses Motor-
Cycles 

Total 
Volume 

Speed 

(vph) (vph) (vph) (vph) (vph) (vph) (mph) 

             

a.  MD 4 Northbound 375 6 9 3 6 399 20 

b.  MD 4 Southbound 897 24 9 3 6 939 21 

c.  MD 235 NB to MD 4 NB (Rt. Turn) 480 15 12 3 12 522 -- 

d.  MD 235 Northbound 1119 30 3 3 6 1161 37 

e.  MD 235 Southbound 1839 51 6 12 24 1932 31 

f.  MD 235 NB to MD 4 SB ( Lt. Turn) 285 9 3 -- -- 297 -- 
  

  

 

Noise measurement meters for this traffic session (TMS 05) were located at residences along Christy Court, Lous 
Way, Clements Lane, Patuxent Beach Road, and Woodland Acres Road.   
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Traffic Monitoring Session 06 
 

TABLE B.7 Volume Summary - Traffic Monitoring Session 6 (TMS 06) 

        

Limits Date Interval Duration 

        

MD 4 at North & South Patuxent Beach Road 05/20/2009 1340-1400 20-min 

                

Roadway Autos Medium 
Trucks 

Heavy 
Trucks 

Buses Motor-
Cycles 

Total 
Volume 

Speed 

(vph) (vph) (vph) (vph) (vph) (vph) (mph) 

             

a.  MD 4 Northbound 729 30 12 3 3 777 51 

b.  MD 4 Southbound 636 6 21 0 9 672 50 

c.  Northbound N. Patuxent Beach Road 42 3 0 0 0 45 -- 

d.  Southbound N. Patuxent Beach Road 45 3 0 0 0 48 -- 

e.  Northbound S. Patuxent Beach Road 3 3 0 0 0 6 -- 

f.   Southbound S. Patuxent Beach Road 0 0 0 0 0 0 -- 
  

  

 

Noise measurement meters for this traffic session (TMS 06) were located at residences along Bill Dixon Road, Town 
Creek Drive, S. Patuxent Beach Road and Wild Rose Lane.  
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INTRODUCTION 
 

General 

 
This Appendix documents the TNM Model Input used in both the TNM Model Calibration and the Sound Barrier 
Design.  The TNM Model utilized eight possible TNM Objects to approximate the MD 4 study area: 
 

1. Roadways 
2. Receptors (Receivers) 
3. Barriers 
4. Building Rows 
5. Terrain Lines 
6. Ground Zones 
7. Tree Zones 
8. Contour Zones 

 

Coordinate System 

 
Each of the TNM Objects was modeled using the Maryland State Plane Coordinate System, which utilizes the 
North American Datum of 1983/1991 in Units of Feet (NAD83f) and the North American Vertical Datum of 1988 in 
Units of Feet (NAVD88f). 
 

TNM Model Runs 

 

The TNM Model Runs are divided into two categories: 
 

1. TNM Model Calibration 
2. Sound Barrier Design 
 

The TNM Model Input for categories 1 and 2 is identical, except for the following items: 
 

• Traffic Volumes 

• Number of Barrier Segments 

• Barrier Input Heights and Perturbations 

• Number of Modeled Receptors. 
 
See the TNM Model Objects Discussion below for further information. 

 

TNM Model Calibration 

 
The TNM models used for the model calibration were TMS01 thru TMS06.  See Appendix D for a complete 
account of the TNM Model Calibration. 
 

TNM Model Impact Analysis 

 
The TNM models used for the traffic noise impact analysis were Build_2030-AM and Build_2030-PM.  See 
Appendix F for further information on the Impact Analysis. 
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Sound Barrier Design 

 
See Appendix G for further information on the Sound Barrier Design. 
 

1). 2BRIDGE \ SB NSA09 
2). MD4 \ SB NSA06 
3)  4BRIDGE \ NB NSA07 
4)  CFI \ CFINSA14 
5)  FLYOVER \ FLYNSA14 
6)  MD4 \ NB NSA04 
7) SPUI \ SPUI NSA14 

 

TNM MODEL OBJECTS 

 

Roadways 

 

The TNM Models TMS01 thru TMS06, EWC2009AM, EWC2009PM, NoBuild2030AM, NoBuild2030PM,  contain 
same number of roadway objects.  

 
The width of each roadway object was input in such a way as to assure that: 
 

(1) the shoulder not represented by a separate roadway object be included in the width of the travel lane, and 
 
(2) overlap occurred between adjacent lanes and between adjacent lanes and shoulders, thereby avoiding 

pavement gaps within the model where none existed in the field, and 
 
(3) the edge-of-pavement was accurately portrayed in the model for whichever shoulder of each 

roadway/ramp was closest to the study area residences.  This is a critical factor in calculating vehicle tire 
noise emanating from a roadway. 

 
All roadways were modeled using Average Pavement for the TNM Model Calibration, Impact Analysis, and Sound 
Barrier Design.  The different traffic volumes used for the TNM Model Calibration and the Impact Analysis / Sound 
Barrier Design are discussed in Appendices B and E, respectively. 
 

Receptors (Receivers) 

 

Twenty-five (25) TNM Modeled Receptor Sites were modeled to represent the study area for the TNM calibration 
runs.  They were identified as Receptors M-04 through M-28.  Note that the FHWA TNM program refers to 
receptors as receivers. 
 

Barriers 

 

Barriers were used in the model to represent bridge parapets across Thomas Johnson Bridge to accurately depict 
field conditions.  The average height is 2’ 8”.  

 

Building Rows 

 

No Building Rows were used to approximate the existing ground of the study area.   
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Terrain Lines 

 

Terrain Lines were modeled to approximate the existing ground of the study area.   
 

Ground Zones 

 

Four (4) Ground Zones were modeled in the TNM Calibration runs, the TNM Impact Analysis runs, and the TNM 
Sound Barrier Design run. 
 

Tree Zones 

 

No Tree Zones were used to approximate the existing ground of the study area.   

 

Contour Zones 

 

No Contour Zones were used to approximate the existing ground of the study area.   
 

 

TNM MODEL INPUT (Existing Worst Case) 

 
The input tables for TNM EWC are printed beginning on the following pages: 
 

• AM\Area 1- Plan View (Intersctn Segment) C.4 

• AM\Area 1- Roadways C.5 

• AM\Area 1- Traffic for TNM vehicles No printouts, refer to actual/predicted traffic data from 
appendix B and E respectively 

• PM\Area 1- Receptors (Receivers) C.13 

• PM\Area 1- Barriers No printouts, refer to actual TNM run for result 

• PM\Area 1- Terrain Lines No printouts, refer to actual TNM run for result 

 
 
 
 
 
 
 
 
 
 
 

• AM\Area 2- Plan View (Mainline Segment) C.14 

• AM\Area 2- Roadways C.15 

• AM\Area 2- Traffic for TNM vehicles No printouts, refer to actual/predicted traffic data from 
appendix B and E respectively 

• PM\Area 2- Receptors (Receivers) C.25 

• PM\Area 2- Barriers No printouts, refer to actual TNM run for result 

• PM\Area 2- Terrain Lines No printouts, refer to actual TNM run for result 

• PM\Area 2- Ground Zones C.26 
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• AM\Area 3- Plan View (Bridge Segment) C.29 

• AM\Area 3- Roadways C.30 

• AM\Area 3- Traffic for TNM vehicles No printouts, refer to actual/predicted traffic data from 
appendix B and E respectively 

• PM\Area 3- Receptors (Receivers) C.39 

• PM\Area 3- Barriers No printouts, refer to actual TNM run for result 

• PM\Area 3- Terrain Lines No printouts, refer to actual TNM run for result 

• PM\rea 3- Ground Zones C.40 
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Plan View- Area 1 
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Roadways- Area 1 
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Receptors- Area 1 
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Plan View- Area2 



Appendix C – TNM MODEL INPUT 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

C.16 

 
Roadway- Area2 
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Receptors – Area 2 
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Ground Zone – Area2 
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Plan View –Area3 
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Roadway- Area 3 
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Receptors- Area 3 
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Ground Zones – Area 3 
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INTRODUCTION 

 
The TNM Model Calibration evaluates the model's ability to reproduce the Measured Noise Levels.  
Measured Noise Levels correspond to ambient measurements taken in conjunction with highway traffic 
counts (See Appendix B for further details). 
 
For the calibration procedure, ambient noise measurements were performed at twenty-five locations, 
identified as Noise Measurement Receptors M-04 through M-28. Five receptors were monitored at a time, 
during 20-minute periods that coincided with 20-minute traffic monitoring sessions.  Traffic counts were 
obtained for those roadways which were considered to be the primary contributors to the traffic noise 
environment (Refer to Appendix B, FIGURE B.1, B.1a, B.1b, B.1c, B.1d, & B.1e for location of counted 
roadways). Six traffic monitoring sessions were done in one day to complete the noise sampling.   
 
 

TNM MODEL CALIBRATION 

 
After the Noise Measurements and Traffic Counts were obtained, a TNM Model was developed for the 
study area, inputting all pertinent roadways, terrain, and structural elements thought to be needed for 
adequately characterizing the study area's noise environment.  Each Noise Measurement Receptor was 
accurately represented in the model by a TNM Modeled Receptor (See Appendix C for TNM Model Input 
details).  The model was then calibrated by testing it under each of the traffic conditions encountered 
during the six traffic monitoring sessions.  SHA considers a TNM Model to be properly calibrated when 

the Modeled Noise Levels are within ±3 dB(A) of the Measured Noise Levels for most of the receptors.  In 
order to bring the model into calibration, modifications were applied by inputting additional terrain and 
structural elements in an orderly sequence of TNM runs, with each new model revision, being re-tested 
until the calibration criteria were determined met by SHA. 
 
At two receptors (M-08 and M-18), an adjustment factor was determined to be required in order to bring 
the receptors to within 3dB(A) of the measured noise levels. 
 
TABLES D.1 thru D.6 show the Measured Noise Levels obtained during the two monitoring sessions and 
show the corresponding Modeled Noise Levels for each receptor.  Each Modeled Noise Level also 
includes 43 dB(A) of background noise as determined by reviewing noise readings during three 
background measurements.  The numerical difference between the Measured Noise Level and its 
corresponding Modeled Noise Level is shown, as well as the adjustment factors for receptors M-08 and 
M-18 are also shown . Those receptors meeting the calibration criteria are identified by the word "Yes" in 
the Calibrating Model Point column; those that do not meet calibration criteria are identified by the word 
"No."  Data from all tables are then summarized in TABLE D.7. 
  
TABLE D.1 compares the Modeled Noise Levels from TNM Run TMS01 to the Measured Noise Levels 
during Traffic Monitoring Session 01.   
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TABLE D.2 compares the Modeled Noise Levels from TNM Run TMS02 to the Measured Noise Levels 
during Traffic Monitoring Session 02.   
 
 

TABLE D.2   TNM Model Calibration 05-20-2009   1040 -1100 

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 
 Level

5
 Difference

4
 

Calibrating 
Model Point 
(Yes)6   (No)7

 

M-14 45920 Wild Rose Lane 56 55  55 -1 Yes  

M-15 23635 S. Patuxent Beach Road 60 61  61 +1 Yes  

M-16 23702 W. Patuxent Beach Road 54 56  56 +2 Yes  

M-17 23612 Kingston Shores Lane 58 58  58 0 Yes  

M-18 23550 Kingston Shores Lane 65 61 +3 64 -1 Yes  

Calibrating Model Points   5 0 

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All Receptors 

are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 

 

 

 
 
 
 
TABLE D.3 compares the Modeled Noise Levels from TNM Run TMS03 to the Measured Noise Levels 
during Traffic Monitoring Session 03.   

TABLE D.1   TNM Model Calibration 05-20-2009   1000 -1020  

Receptor 
Number

1
 

Address 
Measured 

Noise Level
2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 
Level

5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)

7
 

M-04 14120  Solomons Island Rd., S. 60 57  57 -3 Yes  

M-05 24131  N. Patuxent Beach Road 56 54  54 -2 Yes  

M-06 ?  N. Patuxent Beach Road 55 53  53 -2 Yes  

M-07 24087 N. Patuxent Beach Road 55 55  55 0 Yes  

M-08 24080 N. Patuxent Beach Road 62 56 +4 60 -2 Yes  

Calibrating Model Points   5 0 

     

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All Receptors 

are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 
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TABLE D.3   TNM Model Calibration 05-20-2009   1120 - 1140 

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
  (No)

7
 

M-09 23719 Bill Dixon Road 53 53  53 0 Yes  

M-10 23788 Bill Dixon Road 55 53  53 -2 Yes  

M-11 23633 Town Creek Drive 55 52  52 -3 Yes  

M-12 25969 S. Patuxent Beach Road 59 57  57 -2 Yes  

M-13 45970 Wild Rose Lane 57 56  56 -1 Yes  

Calibrating Model Points   5 0 

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All 

Receptorare Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 

 

 
 
TABLE D.4 compares the Modeled Noise Levels from TNM Run TMS04 to the Measured Noise Levels 
during Traffic Monitoring Session 04.   
 

TABLE D.4   TNM Model Calibration 05-20-2009   1200 – 1220 

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)

7
 

M-19 23415 S. Patuxent Beach Road 58 58  58 0 Yes  

M-20 45606 Seven Gables Lane 58 57  57 -1 Yes  

M-21 23338 Kingston Creek  Road 57 60  60 +3 Yes  

M-22 23322 Shady Mile Drive 53 51  51 -2 Yes  

M-23 23421 Kingston Creek Road 62 63  63 +1 Yes  

Calibrating Model Points   5 0 

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All Receptors 

are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 
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TABLE D.5 compares the Modeled Noise Levels from TNM Run TMS05 to the Measured Noise Levels 
during Traffic Monitoring Session 05.   
 

TABLE D.5   TNM Model Calibration 05-20-2009   1240 – 1300  

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)

7
 

M-24 45222 Clements Lane 60 61  61 +1 Yes  

M-25 23445 Lous Way 52 51  51 -1 Yes  

M-26 23275 Christy Court 54 55  55 +1 Yes  

M-27 23190 Woodland Acres Road 56 55  55 -1 Yes  

M-28 45020 Patuxent Beach Road 49 48  48 -1 Yes  

Calibrating Model Points   5 0 

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All Receptors 

are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 

 

 
TABLE D.6 compares the Modeled Noise Levels from TNM Run TMS06 to the Measured Noise Levels 
during Traffic Monitoring Session 06.   
 

TABLE D.6   TNM Model Calibration  05-20-2009   1340 – 1400 

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)

7
 

M-09 23719  Bill Dixon Road 54 56  56 +2 Yes  

M-11 23633 Town Creek Drive 55 55  55 0 Yes  

M-12              25969 S. Patuxent Beach Road 60 61  61 +1 Yes  

M-13           45970 Wild Rose Lane 60 59  59 -1 Yes  

  M-15            23635 S. Patuxent Beach Road 62 66  66 +4  No
8
 

    Calibrating Model Points  5
8
 0

8
 

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All Receptors 

are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A) 

8.   M-15 was considered calibrated because it calibrated in TMS- 02. 

 



Appendix D – TNM MODEL CALIBRATION 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

D. 5 

 TABLE D.7 compares the Modeled Noise Levels from TNM Runs TMS01 thru TMS06 to the Measured 
Noise Levels during the six Traffic Monitoring Sessions 01 thru 06.   
 
 
 

TABLE D.7   TNM Model Calibration Summary 05-20-2009    

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)

7
 

M-04 14120  Solomons Island Rd., S. 60 57  57 -3 Yes  

M-05 24131  N. Patuxent Beach Road 56 54  54 -2 Yes  

M-06 ?  N. Patuxent Beach Road 55 53  53 -2 Yes  

M-07 24087 N. Patuxent Beach Road 55 55  55 0 Yes  

M-08 24080 N. Patuxent Beach Road 62 56 +4 60 -2 Yes  

M-09 23719 Bill Dixon Road 
53 53  53 0 Yes  

54 56  56 +2 Yes  

M-10 23788 Bill Dixon Road 55 53  53 -2 Yes  

M-11 23633 Town Creek Drive 
55 52  52 -3 Yes  

55 55  55 0 Yes  

M-12 25969 S. Patuxent Beach Road 
59 57  57 -2 Yes  

60 61  61 +1 Yes  

M-13 45970 Wild Rose Lane 
57 56  56 -1 Yes  

60 59  59 -1 Yes  

M-14 45920 Wild Rose Lane 56 55  55 -1 Yes  

M-15 23635 S. Patuxent Beach Road 
60 61  61 +1 Yes  

62 66  66 +4  No
8
 

M-16 23702 W. Patuxent Beach Road 54 56  56 +2 Yes  

M-17 23612 Kingston Shores Lane 58 58  58 0 Yes  

M-18 23550 Kingston Shores Lane 65 61 +3 64 -1 Yes  

M-19 23415 S. Patuxent Beach Road 58 58  58 0 Yes  

M-20 45606 Seven Gables Lane 58 57  57 -1 Yes  

M-21 23338 Kingston Creek  Road 57 60  60 +3 Yes  

M-22 23322 Shady Mile Drive 53 51  51 -2 Yes  

M-23 23421 Kingston Creek Road 62 63  63 +1 Yes  

M-24 45222 Clements Lane 60 61  61 +1 Yes  

M-25 23445 Lous Way 52 51  51 -1 Yes  

M-26 23275 Christy Court 54 55  55 +1 Yes  

M-27 23190 Woodland Acres Road 56 55  55 -1 Yes  

M-28 45020 Patuxent Beach Road 49 48  48 -1 Yes  

         

         

Calibrating Model Points   25
8
 0

8
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TABLE D.7   TNM Model Calibration Summary 05-20-2009    

Receptor 
Number

1
 

Address 

Measured 
Noise 
Level

2 

 

Modeled 
Noise 
Level

3 

 

Adjustment 
Factor

 

 

Predicted 
Noise 

Level
5
 

Difference 
4 

Calibrating 
Model Point 
(Yes)

6
   (No)

7
 

1.   The Noise Measurement Receptor Number represents the Noise Measurement Receptor Sites for the field measurements (See Appendix A for Noise Measurement Data).  All Receptors 

are Short-term Noise Measurement Receptor Sites. The Receptor Number also represents the TNM Modeled Receptor Site Number used in TNM Runs. 

2.   The Measured Noise Level is the field monitored noise level (Leq[h]).  All noise levels are rounded to the nearest whole decibel. 

3.   The Modeled Noise Level is the TNM "Calculated" Noise Level (Leq[h]) using the field counted traffic with 43 dB(A) added to the TNM result.  All noise levels are rounded to the nearest 

whole decibel. 

4.   The Difference shown is the difference between the Measured Noise Level and the Predicted Noise Level.  The difference is rounded to the nearest whole decibel.  A negative number 

implies that the Predicted Noise Level is less than the Measured Noise Level. 
5.    The Predicted Noise Level is the sum of the TNM Calculated Noise Level plus 43 dB(A background), plus an adjustment factor shown in this table. 

6.   Calibrating Model Point:  The Predicted Noise Level is within 3 dB(A) of the Measured Noise Level 

7.   Non-Calibrating Model Point:  The difference between the Predicted Noise Level and the Measured Noise Level is greater than 3 dB(A). 

8.   M-15 was considered calibrated because it calibrated in TMS-02. 

 

 
Based on the TNM models created, two (2) receptors did not meet calibration criteria without adjustments. 
With adjustments as shown, all receptors meet calibration criteria. 

 

 

 

 

OUTPUT TABLES FROM CALIBRATION RUNS 

 
The Modeled Noise Levels reported in TABLES D.1 through D.6 were calculated by TNM in six separate 
calibration runs.  The Run Names for the six runs are: 
 

• TMS01, which calculated noise levels resulting from traffic counts obtained during Traffic 
Monitoring Session 1. 

• TMS02, which calculated noise levels resulting from traffic counts obtained during Traffic 
Monitoring Session 2. 

• TMS03, which calculated noise levels resulting from traffic counts obtained during Traffic 
Monitoring Session 3. 

• TMS04, which calculated noise levels resulting from traffic counts obtained during Traffic 
Monitoring Session 4. 

• TMS05, which calculated noise levels resulting from traffic counts obtained during Traffic 
Monitoring Session 5. 

• TMS06, which calculated noise levels resulting from traffic counts obtained during Traffic 
Monitoring Session 6. 
  

Copies of the Sound Level Results Tables generated by TNM for the six calibration runs are included 
below.  Note that while all receptors are listed in each run, noise levels were only calculated for receptors 
that were "active" for that run.  The only receptors that were made active for a particular run were those 
for which noise measurements were obtained in the field during the traffic monitoring session. 
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TMS01 TNM Result: page 1 
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TMS02 TNM Result: page 1 
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TMS03 TNM Result: page 1 
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TMS04 TNM Result: page 1 
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TMS05 TNM Result: page 1 
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TMS06 TNM Result: page 1 
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INTRODUCTION 

 
General 
 
This appendix documents the traffic volumes and speeds assumed for the Impact Analysis and Sound Barrier 
Design, and it details the process used for determining those assumed values (See Appendix F for further details 
on the Sound Barrier Design). 
 
Traffic Data for Type I Studies 
 
The Sound Barrier Design requires traffic data for each alternate to be developed that represents traffic conditions 
that could produce the highest one hour average noise levels that would reasonably be expected to occur within 
the study area on a typical weekday (Peak Noise Hour).  That set of traffic data must then be held constant 
throughout the analysis in order for various barrier configurations to be tested as the only variable.  Since counted 
traffic volumes (See Appendix B) used in the calibration runs (See Appendix D) represent only isolated instances 
in time and are not necessarily obtained during the noisiest time of the day, they are usually not appropriate for 
this purpose.  Therefore, for Type I studies, sound barrier design traffic volumes are typically developed based on 
forecasted traffic data. 
 

TRAFFIC DATA SOURCES 

 
Average Counted Traffic 
 
The Average Counted Traffic was obtained from the simultaneous traffic counts collected during Traffic Monitoring 
Sessions TMS01 thru TMS06.  In addition to the average volumes and speeds, the average directional 
distributions, lane distributions and vehicle mix percentages are also compiled from this data.  Generally, these 
average distributions and vehicle mix percentages are applied to traffic data from other sources.   
 
Forecasted Traffic 
 
The following 2009 and 2030 Forecasted Traffic for MD 4 (between Patuxent Beach Road N & Thomas Johnson 
Bridge) were obtained from a April 2009 Memorandum (FIGURE E.1) from the Travel Forecasting Division of the 
Office of Planning and Preliminary  Engineering (OPPE): 
 

MD 4 

    2009 2030 No Build 2030 Build 

Average Daily Traffic (ADT)  28,900 35,200 40,500 

Design Hour Volumes (DHV)  9% 9% 9% 

Directional Distribution of DHV 61% 61% 61% 

Percent Trucks – ADT 7% 7% 7% 

Percent Trucks - DHV 5% 5% 5% 
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April 23, 2009 Memorandum  from the Travel Forecasting Division of the Office of Planning and Preliminary 
Engineering (OPPE) 

FIGURE E.1 April 23, 2009 Memorandum 
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FIGURE E.1 April 23, 2009 Memorandum (Cont.) 
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FIGURE E.2 2009 AM(PM) Peak Hour Traffic Average Daily Traffic 
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FIGURE E.3 2009 AM(PM) Peak Hour Traffic, Average Daily Traffic, MD4 Plus Diagram 
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FIGURE E.3  2009 AM(PM) Peak Hour Traffic, Average Daily Traffic,  MD4 Plus Diagram (Cont.) 
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FIGURE E.4 2030 No Build- AM(PM) Peak Hour Traffic Average Daily Traffic 
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FIGURE E.5 2030 Build- AM(PM) Peak Hour Traffic Average Daily Traffic 
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LEVEL OF SERVICE ANALYSIS AND PREDICTED TRAFFIC VOLUMES 

 
General 
 
This section is based on Chapters 13, 23, 24 and 25 of the 2000 Highway Capacity Manual

1
 (HCM2000).  Only the 

key concepts will be mentioned in this discussion.  The reader is encouraged to reference the source material for 
additional information. 
 
Characteristics 
 
The Level of Service (LOS) should be determined for any potential sound barrier analysis traffic volumes to ensure 
that the appropriate speeds are associated with the volumes.  The Level of Service is defined by the density of 
vehicles along a particular roadway segment with each density having a unique speed:  the higher the density, the 
slower the speed.  The density also increases with flow rate until the roadway capacity is reached.  Thus, several 
different densities may need to be investigated to determine, which traffic volumes generate the higher noise levels. 
 
TABLE E.1 explains the density ranges and the operational characteristics of the six LOS. 
 

TABLE E.1 Level of Service (LOS) Density Ranges and Characteristics
1
 

Level of Service 
(LOS) 

Density Range 
(pc/mi/ln)

2
 

Operational Characteristics 

A     0-11 LOS A describes free-flow operations.  Free-flow speeds (FFS) prevail.  Vehicles are almost 
completely unimpeded in their ability to maneuver within the traffic stream.  The effects of incidents 
or point breakdowns are easily absorbed at this level. 

B >11-18 LOS B represents reasonably free flow, and free-flow speeds are maintained.  The ability to 
maneuver within the traffic stream is only slightly restricted, and the general level of physical and 
psychological comfort provided to drivers is still high.  The effects of minor incidents and point 
breakdowns are still easily absorbed. 

C >18-26 LOS C provides for flow with speeds at or near FFS of the freeway.  Freedom to maneuver within 
the traffic stream is noticeably restricted, and lane changes require more care and vigilance on the 
part of the driver.  Minor incidents may still be absorbed, but the local deterioration in service will 
be substantial.  Queues may be expected to form behind any significant blockage. 

D >26-35 LOS D is the level at which speeds begin to decline slightly with increasing flows and density 
begins to increase somewhat more quickly.  Freedom to maneuver within the traffic stream is more 
noticeably limited, and the driver experiences reduced physical and psychological comfort levels.  
Even minor incidents can be expected to create queuing, because the traffic stream has little space 
to absorb disruptions. 

E >35-45 At its highest density value [45], LOS E describes operation at capacity.  Operations at this level 
are volatile, because there are virtually no usable gaps in the traffic stream.  Vehicles are closely 
spaced, leaving little room to maneuver within the traffic stream at speeds that still exceed 49 mi/h.  
Any disruption of the traffic stream, such as vehicles entering from a ramp or a vehicle changing 
lanes, can establish a disruption wave that propagates throughout the upstream traffic flow.  At 
capacity, the traffic stream has no ability to dissipate even the most minor disruption, and any 
incident can be expected to produce a serious breakdown with extensive queuing.  Maneuverability 
within the traffic stream is extremely limited, and the level of physical and psychological comfort 
afforded the driver is poor. 

                                                      
1
 Transportation Research Board. 2000. Highway Capacity Manual [standard]. Washington, D.C.: National Research Council. National Academy of 

Sciences. 
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TABLE E.1 Level of Service (LOS) Density Ranges and Characteristics
1
 

Level of Service 
(LOS) 

Density Range 
(pc/mi/ln)

2
 

Operational Characteristics 

F >45 LOS F describes breakdowns in vehicular flow.  Such conditions generally exist within queues 
forming behind breakdown points.  Breakdowns

3
 occur when the ratio of existing demand to actual 

capacity or of forecast demand to estimated capacity exceeds 1.00.  Operations immediately 
downstream of such a point, however, are generally at or near capacity, and downstream 
operations improve (assuming that there are no additional downstream bottlenecks) as discharging 
vehicles move away from the bottleneck.  LOS F operations within a queue are the result of a 
breakdown or bottleneck at a downstream point.  LOS F is also used to describe conditions at the 
point of the breakdown or bottleneck and the queue discharge flow that occurs at speeds lower 
than the lowest speed for LOS E, as well as operations within the queue that forms upstream.  
Whenever LOS F conditions exist, they have the potential to extend upstream for significant 
distances. 

1. Information compiled from pages 23-3 and pages 13-8 through 13-11 of HCM2000. 
2. Density units are in passenger car (equivalents) per mile per lane. 
3. Breakdowns occur for a number of reasons: 

• Traffic incidents can cause a temporary reduction in capacity of a short segment, so that the number of vehicles arriving at the point is greater than the number of vehicles that 
can move through it. 

• Points of recurring congestion, such as merge or weaving segments and lane drops, experience very high demand in which the number of vehicles arriving is greater than the 
number of vehicles discharged. 

• In forecasting situations, the projected peak-hour (or other) flow rate can exceed the estimated capacity of the location. 

 
 
 

Level of Service 

 

Level of Service volume and operating speeds for C/D and D/E breakpoints for MD 4 were supplied within 

the April 23, 2009 Memorandum. The result summary is shown in FIGURE E.1 page three. 

 

 
TRAFFIC VOLUME COMPARISON AND TNM ANALYSIS TRAFFIC 
 
TABLES E.2 thru E.7 compare the predicted traffic volumes with the LOS ‘D/E’ analysis and show the TNM Analysis 
traffic for both 2009 AM/PM, 2030 No Build AM/PM, 2030 Build AM/PM. Both AM and PM worst case traffic volumes 
were used to determine the worst case traffic noise levels. 
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TABLE E.2     Traffic Volume Comparison & TNM Analysis Traffic, 2009 AM EWC 
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TABLE E.2 (Cont.) Traffic Volume Comparison & TNM Analysis Traffic, 2009 AM EWC 

 



Appendix E – TRAFFIC VOLUMES FOR IMPACT ANALYSIS & SOUND BARRIER DESIGN 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

E.13 
 

TABLE E.3 Traffic Volume Comparison & TNM Analysis Traffic, 2009 PM EWC 
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TABLE E.3(Cont.) Traffic Volume Comparison & TNM Analysis Traffic, 2009 PM EWC 
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TABLE E.4 Traffic Volume Comparison & TNM Analysis Traffic, 2030 AM NO BUILD 
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TABLE E.4 (Cont.) Traffic Volume Comparison & TNM Analysis Traffic, 2030 AM NO BUILD 
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TABLE E.5 Traffic Volume Comparison & TNM Analysis Traffic, 2030 PM NO BUILD 
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TABLE E.5 (Cont.) Traffic Volume Comparison & TNM Analysis Traffic, 2030 PM NO BUILD 
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TABLE E.6 Traffic Volume Comparison & TNM Analysis Traffic, 2030 AM BUILD 
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TABLE E.6 (Cont.) Traffic Volume Comparison & TNM Analysis Traffic, 2030 AM BUILD 
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TABLE E.7 Traffic Volume Comparison & TNM Analysis Traffic, 2030 PM BUILD 
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TABLE E.7 (Cont.) Traffic Volume Comparison & TNM Analysis Traffic, 2030 PM BUILD 
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INTRODUCTION 

 
General 
 
This Appendix documents the details of the Impact Analysis.  All noise levels listed in this Appendix, except for 
the TNM Output Tables, are rounded

1
 to the nearest whole decibel.  All Noise Levels are reported in units of A-

weighted Decibels [dB(A)], unless otherwise specified. 
 
Impact Analysis 
 
For Type I projects, the determination of impact is performed by comparing the Predicted future noise levels to the 
Existing Worst Case (EWC) conditions and the noise abatement criteria (NAC) for the study area.  
  
IMPACT ANALYSIS DATA 

 

The predicted existing noise levels and 2030 No-Build noise levels for this project were determined by creating 
new TNM runs: Area-1 (Intersection Segment), Area-2 (MD4 Mainline Segment), and Area-3 (Bridge Segment). 
For each of the segments, both AM/PM TNM models were created with projected traffic volumes. (shown in 
Appendix E). 
 
For entire project , the Predicted 2030 Build noise levels were determined by creating TNM runs CFI_ 2030 Build-
AM and PM, SPUI_ 2030 Build-AM and PM, Flyover_ 2030 Build-AM and PM, MD4mainline_ 2030 Build-AM and 
PM, 2Bridge_ 2030 Build-AM and PM and 4Bridge_ 2030 Build-AM and PM. 
 
Table F.1 shows the measured noise levels, modeled EWC noise levels, the 2030 No-Build Predicted noise 
levels, and the 2030 Build Predicted noise levels for each proposed options.  Table F.1 shows the addition of 45 
dB(A) background noise into all of the predicted TNM 2.5 noise levels because TNM does not account for 
background noise. 
 
 

                                                      
1
 If the remainder beyond the last digit was exactly 5, then the last digit was rounded up. 
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TABLE F.1            TNM Noise Analysis Summary               
     

    
 

 
CFI Intersection Option  

Receptor 
Number 

Residence Address or Property 
Description 

Measured 
Noise 
Level 

EWC 
2009 
AM 

From 
TNM 

EWC 2009 AM 
(TNM + 

Background) 

EWC 
2009 
PM 

From 
TNM 

EWC 2009 
PM (TNM + 

Background) 

EWC 
2009 
Noise 
Level 

2030 No 
Build 
AM 

From 
TNM 

2030 No 
Build AM 
(TNM + 

Background) 

2030 No 
Build 
PM 

From 
TNM 

2030 No 
Build PM 
(TNM + 

Background) 

2030 No 
Build 
Noise 
Level 

2030 
Build 
AM 

From 
TNM 

2030 Build 
AM (TNM + 

Background) 

2030 
Build 
PM 

From 
TNM 

2030 Build 
PM (TNM + 

Background) 

2030 
Build 
Noise 
Level 

2
0
3
0
 B

u
il
d

 O
p

ti
o

n
s
 c

o
n

ti
n

u
e
s
 o

n
 n

e
x
t 

s
h

e
e
t 

M-04 14120 Solomons Island Rd S. 60 56.6 56.79 56.6 56.79 57 56.9 57.1 56.9 57.1 57           

M-05 24131 N. Patuxent Beach Road 56 52.1 52.60 52.3 52.78 53 52.3 52.8 52.3 52.8 53           

M-06 24163 N. Patuxent Beach Road 55 51.9 52.43 52.1 52.60 53 52.1 52.6 52.1 52.6 53           

M-07 24087 N. Patuxent Beach Road 55 53.5 53.87 53.7 54.05 54 53.7 54.1 53.7 54.1 54           

M-08 24080 N. Patuxent Beach Road 62 54.0 58.14 54.1 58.23 58 54.1 58.2 54.1 58.2 58           

M-09 23719 Bill Dixon Road 53 54.4 54.70 54.5 54.80 55 54.5 54.8 54.5 54.8 55           

M-10 23788 Bill Dixon Road 55 54.1 54.42 54.2 54.52 55 54.2 54.5 54.2 54.5 55           

M-11 23633 Town Creek Drive 55 52.6 53.05 52.7 53.14 53 52.7 53.1 52.7 53.1 53           

M-12 25969 S. Patuxent Beach Road 59 59.3 59.40 59.4 59.50 59 59.4 59.5 59.4 59.5 59           

M-13 45970 Wild Rose Lane 57 57.5 57.65 57.6 57.75 58 57.6 57.7 57.6 57.7 58           

M-14 45920 Wild Rose Lane 56 56.6 56.79 56.7 56.88 57 56.7 56.9 56.7 56.9 57           

M-15 23635 S. Patuxent Beach Road 60 63.4 63.44 63.5 63.54 64 63.5 63.5 63.5 63.5 64           

M-16 23702 W. Patuxent Beach Road 54 58.1 58.23 58.2 58.33 58 58.2 58.3 58.2 58.3 58           

M-17 23612 Kingston Shores Lane 58 59.8 59.89 59.9 59.99 60 59.9 60.0 59.9 60.0 60           

M-18 23550 Gross Drive 65 63.6 66.62 63.7 66.72 67 63.7 66.7 63.7 66.7 67           

M-19 23415 S. Patuxent Beach Road 58 55.8 56.02 55.9 56.12 56 55.9 56.1 55.9 56.1 56           

M-20 45606 Seven Gables Lane 58 55.9 56.12 56.0 56.21 56 56.0 56.2 56.0 56.2 56           

M-21 23338 Kingston Creek Road 57 58.1 58.23 58.3 58.43 58 58.3 58.4 58.3 58.4 58           

M-22 23322 Shady Mile Drive 53 49.1 50.05 49.3 50.21 50 49.3 50.2 49.3 50.2 50           

M-23 0 Patuxent Presb. Church 62 61.2 61.27 61.3 61.36 61 61.3 61.4 61.3 61.4 61           

M-24 45222 Clements Lane 60 58.0 58.14 58.1 58.23 58 58.2 58.3 58.2 58.3 58           

M-25 23445 Lous Way 52 47.6 48.89 47.7 48.97 49 47.7 49.0 47.7 49.0 49           

M-26 23275 Christy Court 54 55.0 55.27 55.4 55.64 56 55.3 55.5 55.6 55.8 56 60.3 60.4 61.4 61.5 61 

M-27 23190 Woodland Acres Road 56 61.2 61.27 61.7 61.76 62 61.8 61.9 62.5 62.5 63 63.1 63.1 64.1 64.1 64 

M-28 0 Patuxent Assembly of God 49 48.2 49.35 49.0 49.97 50 49.2 50.1 49.6 50.5 50 52.8 53.2 53.3 53.7 54 

R-01 41 Three Notch Road   69.8 69.81 70.7 70.71 71 70.6 70.6 71.6 71.6 72 71.1 71.1 72.2 72.2 72 

R-02 23182 Three Notch Road   69.2 69.21 70.8 70.81 71 70.3 70.3 71.8 71.8 72 70.4 70.4 71.9 71.9 72 

R-03 23530 Gross Drive   57.3 57.46 57.4 57.55 58 57.4 57.6 57.4 57.6 58           

R-04 23552 Gross Drive   59.5 59.60 59.5 59.60 60 59.5 59.6 59.5 59.6 60           

R-05 23186 Three Notch Road   59.2 59.30 59.9 59.99 60 60.1 60.2 60.8 60.9 61 62.3 62.4 63.2 63.2 63 

R-06 15218 Clements Lane   49.6 50.46 49.8 50.62 51 49.9 50.7 49.9 50.7 51           

R-07 45275 Clements Lane   49.6 50.46 49.7 50.54 51 49.7 50.5 49.7 50.5 51           

R-08 23338 Kingston Creek Road   61.1 61.17 61.2 61.27 61 61.2 61.3 61.2 61.3 61           

R-09 23350 Kingston Creek Road   54.2 54.52 54.3 54.61 55 54.3 54.6 54.3 54.6 55           

R-10 45600 Seven Gables Lane   47.6 48.89 47.7 48.97 49 47.7 49.0 47.7 49.0 49           

R-11 25569 Seven Gables Lane   60.9 60.97 61.0 61.07 61 61.0 61.1 61.0 61.1 61           

R-12 12345 Seven Gables Lane   54.1 54.42 54.2 54.52 55 54.2 54.5 54.2 54.5 55           

R-13 23560 Gross Drive   52.3 52.78 52.5 52.96 53 52.5 53.0 52.5 53.0 53           

R-14 23613 Kingston Shores Lane   53.2 53.60 53.3 53.69 54 53.3 53.7 53.3 53.7 54           

R-15 23628 Kingston Shores Lane   57.8 57.94 57.9 58.04 58 57.9 58.0 57.9 58.0 58           

R-16 23690 W.Patuxent Beach Road   54.0 54.33 54.1 54.42 54 54.1 54.4 54.1 54.4 54           

R-17 23708 W. Patuxent Beach Road   54.5 54.80 54.6 54.89 55 54.6 54.9 54.6 54.9 55           

R-18 23569 S. Patuxent Beach Road   57.1 57.27 57.2 57.36 57 57.2 57.4 57.2 57.4 57           

R-19 14130 Solomons Island Rd S.   55.5 55.74 55.1 55.36 56 55.9 56.1 55.5 55.7 56           



Appendix F – IMPACT ANALYSIS 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

F.3 

 
TABLE F.1            TNM Noise Analysis Summary  (Cont.)           

     
    

 

 
SPUI Intersection Option Flyover Intersection Option MD 4 Mainline Option 

2
0
3
0
 B

u
il
d

 O
p

ti
o

n
s
 c

o
n

ti
n

u
e
s
 o

n
 n

e
x
t 

s
h

e
e
t 

Receptor 
Number 

Residence Address or Property 
Description 

Measured 
Noise 
Level 

2030 
Build 
AM 

From 
TNM 

2030 Build AM 
(TNM + 

Background) 

2030 
Build 
PM 

From 
TNM 

2030 Build 
PM (TNM + 

Background) 

2030 
Build 
Noise 
Level 

2030 
Build 
AM 

From 
TNM 

2030 Build 
AM (TNM + 

Background) 

2030 
Build 
PM 

From 
TNM 

2030 Build 
PM (TNM + 

Background) 

2030 
Build 
Noise 
Level 

2030 
Build 
AM 

From 
TNM 

2030 Build 
AM (TNM + 

Background) 

2030 
Build 
PM 

From 
TNM 

2030 Build 
PM (TNM + 

Background) 

2030 
Build 
Noise 
Level 

M-04 14120 Solomons Island Rd S. 60                               

M-05 24131 N. Patuxent Beach Road 56                               

M-06 24163 N. Patuxent Beach Road 55                               

M-07 24087 N. Patuxent Beach Road 55                               

M-08 24080 N. Patuxent Beach Road 62                               

M-09 23719 Bill Dixon Road 53                               

M-10 23788 Bill Dixon Road 55                               

M-11 23633 Town Creek Drive 55                               

M-12 25969 S. Patuxent Beach Road 59                               

M-13 45970 Wild Rose Lane 57                               

M-14 45920 Wild Rose Lane 56                               

M-15 23635 S. Patuxent Beach Road 60                               

M-16 23702 W. Patuxent Beach Road 54                               

M-17 23612 Kingston Shores Lane 58                     68.1 68.1 67.7 67.7 68 

M-18 23550 Gross Drive 65                     72.8 75.8 72.7 75.7 76 

M-19 23415 S. Patuxent Beach Road 58                     62.6 62.6 63.7 63.7 64 

M-20 45606 Seven Gables Lane 58                     70.6 70.6 70.5 70.5 71 

M-21 23338 Kingston Creek Road 57                     70.1 70.1 69.6 69.6 70 

M-22 23322 Shady Mile Drive 53                     56.2 56.4 57 57.2 57 

M-23 0 Patuxent Presb. Church 62                     69.9 69.9 69.8 69.8 70 

M-24 45222 Clements Lane 60                     65.6 65.6 66.8 66.8 67 

M-25 23445 Lous Way 52                     54.5 54.8 54.7 55.0 55 

M-26 23275 Christy Court 54 60.3 60.4 61.5 61.6 62 60.3 60.4 61.5 61.6 62           

M-27 23190 Woodland Acres Road 56 62.4 62.4 64.6 64.6 65 61.3 61.4 62.2 62.3 62           

M-28 0 Patuxent Assembly of God 49 52.3 52.8 53 53.4 53 52.8 53.2 53.2 53.6 54           

R-01 41 Three Notch Road   70.5 70.5 71.6 71.6 72 71 71.0 72.0 72.0 72           

R-02 23182 Three Notch Road   66.2 66.2 66.8 66.8 67 70.8 70.8 71.7 71.7 72           

R-03 23530 Gross Drive                       65.3 65.3 65.4 65.4 65 

R-04 23552 Gross Drive                       67.9 67.9 68 68.0 68 

R-05 23186 Three Notch Road   59 59.1 60.5 60.6 61 61.5 61.6 60.8 60.9 62           

R-06 15218 Clements Lane                       56.7 56.9 57.2 57.4 57 

R-07 45275 Clements Lane                       56.5 56.7 57.8 57.9 58 

R-08 23338 Kingston Creek Road                       71.3 71.3 71.1 71.1 71 

R-09 23350 Kingston Creek Road                       62 62.1 62.3 62.4 62 

R-10 45600 Seven Gables Lane                       56.1 56.3 56 56.2 56 

R-11 25569 Seven Gables Lane                       69.4 69.4 69.5 69.5 70 

R-12 12345 Seven Gables Lane                       63.1 63.1 63.2 63.2 63 

R-13 23560 Gross Drive                       58.9 59.0 59.5 59.6 60 

R-14 23613 Kingston Shores Lane                       60.3 60.4 60.7 60.8 61 

R-15 23628 Kingston Shores Lane                       65.2 65.2 65.2 65.2 65 

R-16 23690 W.Patuxent Beach Road                                 

R-17 23708 W. Patuxent Beach Road                                 

R-18 23569 S. Patuxent Beach Road                                 

R-19 14130 Solomons Island Rd S.                                 
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Receptor 
Number 

Residence Address or Property 
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Level 

2030 
Build 
AM 

From 
TNM 

2030 Build AM 
(TNM + 

Background) 

2030 
Build 
PM 

From 
TNM 

2030 Build 
PM (TNM + 

Background) 

2030 
Build 
Noise 
Level 

2030 
Build 
AM 

From 
TNM 

2030 Build 
AM (TNM + 

Background) 

2030 
Build 
PM 

From 
TNM 

2030 Build 
PM (TNM + 

Background) 

2030 
Build 
Noise 
Level 

M-04 14120 Solomons Island Rd S. 60 63.6 63.6 64.4 64.4 64 63.6 63.6 64.9 64.9 65 

M-05 24131 N. Patuxent Beach Road 56 48.7 49.7 51.2 51.8 52 52 52.5 53.5 53.9 54 

M-06 24163 N. Patuxent Beach Road 55 49.8 50.6 52.2 52.7 53 53.8 54.1 55.4 55.6 56 

M-07 24087 N. Patuxent Beach Road 55 57.5 57.7 56.3 56.5 58 56.3 56.5 55.9 56.1 56 

M-08 24080 N. Patuxent Beach Road 62 57.4 61.5 56.3 60.4 61 57 61.1 56.8 60.9 61 

M-09 23719 Bill Dixon Road 53 54.6 54.9 56.8 57.0 57 56.9 57.1 58.5 58.6 59 

M-10 23788 Bill Dixon Road 55 59.6 59.7 58.9 59.0 60 59.4 59.5 59.2 59.3 59 

M-11 23633 Town Creek Drive 55 56.2 56.4 57.7 57.8 58 58.9 59.0 60.3 60.4 60 

M-12 25969 S. Patuxent Beach Road 59 60.1 60.2 62.3 62.4 62 62.6 62.6 63.7 63.7 64 

M-13 45970 Wild Rose Lane 57 64.9 64.9 63.9 63.9 65 59.7 59.8 60.0 60.1 60 

M-14 45920 Wild Rose Lane 56 63.9 63.9 63.6 63.6 64 62.2 62.3 62.2 62.3 62 

M-15 23635 S. Patuxent Beach Road 60 67.6 67.6 69.3 69.3 69 67.6 67.6 69.3 69.3 69 

M-16 23702 W. Patuxent Beach Road 54 66.8 66.8 66.6 66.6 67 66.8 66.8 66.6 66.6 67 

M-17 23612 Kingston Shores Lane 58                     

M-18 23550 Gross Drive 65                     

M-19 23415 S. Patuxent Beach Road 58                     

M-20 45606 Seven Gables Lane 58                     

M-21 23338 Kingston Creek Road 57                     

M-22 23322 Shady Mile Drive 53                     

M-23 0 Patuxent Presb. Church 62                     

M-24 45222 Clements Lane 60                     

M-25 23445 Lous Way 52                     

M-26 23275 Christy Court 54                     

M-27 23190 Woodland Acres Road 56                     

M-28 0 Patuxent Assembly of God 49                     

R-01 41 Three Notch Road                       

R-02 23182 Three Notch Road                       

R-03 23530 Gross Drive                       

R-04 23552 Gross Drive                       

R-05 23186 Three Notch Road                       

R-06 15218 Clements Lane                       

R-07 45275 Clements Lane                       

R-08 23338 Kingston Creek Road                       

R-09 23350 Kingston Creek Road                       

R-10 45600 Seven Gables Lane                       

R-11 25569 Seven Gables Lane                       

R-12 12345 Seven Gables Lane                       

R-13 23560 Gross Drive                       

R-14 23613 Kingston Shores Lane                       

R-15 23628 Kingston Shores Lane                       

R-16 23690 W.Patuxent Beach Road   60.4 60.5 60.4 60.5 60 60.5 60.6 60.4 60.5 61 

R-17 23708 W. Patuxent Beach Road   62.5 62.5 62.3 62.4 63 62.3 62.4 62.3 62.4 62 

R-18 23569 S. Patuxent Beach Road   63 63.0 64.5 64.5 65 63.1 63.1 64.5 64.5 65 

R-19 14130 Solomons Island Rd S.   62 62.1 62.8 62.8 63 61.6 61.7 62.6 62.6 63 
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TNM Output file for EWC-2009 AM – Area 1 
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TNM Output file for EWC-2009 AM – Area 2 
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TNM Output file for EWC-2009 AM – Area 2 (Cont.) 
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TNM Output file for EWC-2009 AM – Area 3 
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TNM Output file for EWC-2009 AM – Area 3 (Cont.) 
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TNM Output file for EWC-2009 PM – Area 1 
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TNM Output file for EWC-2009 PM – Area 2 
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TNM Output file for EWC-2009 PM – Area 2 (Cont.) 
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TNM Output file for EWC-2009 PM – Area 3 
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TNM Output file for EWC-2009 PM – Area 3 (Cont.) 
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TNM Output file for No-BUILD_2030-AM – Area 1 
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TNM Output file for No-BUILD_2030-AM – Area 2 
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TNM Output file for No-BUILD_2030-AM – Area 2 (Cont.) 
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TNM Output file for No-BUILD_2030-AM – Area 3 
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TNM Output file for No-BUILD_2030-AM – Area 3 (Cont.) 
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TNM Output file for No-BUILD_2030-PM – Area 1 
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TNM Output file for No-BUILD_2030-PM – Area 2 
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TNM Output file for No-BUILD_2030-PM – Area 2 (Cont.) 
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TNM Output file for No-BUILD_2030-PM – Area 3 
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TNM Output file for No-BUILD_2030-PM – Area 3 (Cont.) 
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TNM Output file for BUILD_2030-AM – CFI Option 
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TNM Output file for BUILD_2030-AM – SPUI Option 
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TNM Output file for BUILD_2030-AM – Flyover Option 
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TNM Output file for BUILD_2030-AM – MD4 Option 
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TNM Output file for BUILD_2030-AM – MD4 Option (Cont.) 
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TNM Output file for BUILD_2030-AM – 2 Ln Bridge Option 
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TNM Output file for BUILD_2030-AM – 4 LnBridge Option 
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TNM Output file for BUILD_2030-PM – CFI Option 
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TNM Output file for BUILD_2030-PM – SPUI Option 
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TNM Output file for BUILD_2030-PM – Flyover Option 
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TNM Output file for BUILD_2030-PM – MD4 Option 

 



Appendix F – IMPACT ANALYSIS 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

F.38 

 



Appendix F – IMPACT ANALYSIS 

MD 4 (Patuxent Beach Road) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

F.39 

TNM Output file for BUILD_2030-PM – 2 LnBridge Option 
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TNM Output file for BUILD_2030-PM – 4 LnBridge Option 
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INTRODUCTION 

 
General 
  
This Appendix documents the details of the sound barrier options. All noise levels listed in this Appendix, except 
for the TNM Output Tables, are rounded

1
 to the nearest whole decibel.  All Noise Levels are reported in units of A-

weighted Decibels [dB(A)], unless otherwise specified. 
 
TNM 2.5 Model 
 
TNM Version 2.5 was released on April 14, 2004 and is required for use in all new traffic noise analyses for 
Federal-aid highway projects that begin six months or later from the above mentioned date.  TNM 2.5 essentially 
eliminates the vehicle emission level over-prediction from previous versions and corrects an anomaly related to 
diffraction points.  The TNM Models used for the final TNM 2.5 Sound Barrier Designs are listed below. The 
barrier Input Heights and Perturbations in each design was set in an attempt to provide a smooth top of wall 
profile. 
 

NSA-04: Build Barrier_2030PM_MD4, Analysis: NSA04 
NSA-06: Build Barrier_2030AM_MD4, Analysis: NSA06 M21gapR11 
NSA-07: Build Barrier_2030PM_4Bridge, Analysis: NSA07 
NSA-09: Build Barrier_2030AM_MD4, Analysis: NSA09 
CFI Option: Build Barrier_2030PM_CFI, Analysis: CFI-NSA14 
Flyover Option: Build Barrier_2030PM_Flyover, Analysis: Flyover-NSA14 
SPUI Option: Build Barrier_2030PM_SPUI, Analysis: SPUI-NSA14 
 
 

TNM Modeled Receptor Sites 
 
Although receptors are generally located at specific residences, receptors should not be confused with 
residences.  Modeled receptors are data points and its purpose is to do the following: 
 

• Optimize the Barrier Design to meet Design Goals 

• Develop the Impact Contour 

• Develop the Insertion Loss Contours 
 
Output Data 
 
Receptors are generally modeled throughout the Study Area to generate the following data: 
 

• Modeled Noise Level – The Calculated Noise Level [Leq(h)] generated by the TNM model for the "No 
Barrier" condition. 

• Insertion Loss – The amount of Noise Reduction [dB(A)] provided by the sound barrier. 

• "With-Barrier" Modeled Noise Level – The Calculated Noise Level [Leq(h)] generated by the TNM Model 
for the "With-Barrier" condition.   

 
Contours 
 
By interpolating between data points (TNM Modeled Receptor Sites), the following noise level contours were 
generated: 

                                                      
1
 If the remainder beyond the last digit was exactly 5, then the last digit was rounded up. 
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• Impact Contour [66 dB(A)] 

• Insertion Loss Contours [3, 5 or 7 dB(A)] 
 
Using the contours as a guide, the Sound Barrier Analysis Data is reviewed with the topography and then the 
number of Impacted and Benefited Residences can be calculated (See Section 3 of report for further details).   
 

Note: A modeled receptor represents a single point on the property.  The contours provide an overall 
view of noise levels throughout the property.  The noise contours approximate existing and 
proposed conditions based on a single point in time.  Actual noise contours fluctuate constantly. 

 
Critical Sensitive Receptors 
 
Critical Sensitive (CS) Receptors are typically defined as first-row, ground level sites, where worst-case noise 
impacts are found.  Only critical sensitive receptors should typically be used to govern barrier design.  Sound 
attenuation at second-row receptors or other locations not directly adjacent to the proposed barrier is considered 
a secondary benefit, but should not govern barrier design. 

 

Background Noise 
 
The Sound Barrier is only designed to reduce Highway Traffic Noise Levels.  However, the study area is also 
subjected to Background Noise.  Background Noise is comprised of any Non-Highway Noise such as rustling 
leaves, children playing, local traffic, dogs barking, airplane fly-overs, lawn-mowing, cicadas, etc.  To check the 
background noise, three field measurements were taken on June 30, 2009 at a distance between 1200’ to 1300’ 
from the MD 4 roadway.  Based on visual readings of the noise meter display and the L90 values, it was 
determined that a 43 dB(A) Background Noise Level would be more appropriate than the 20-min Leq of 45 to 47 
dB(A). 
 
The noise measurement data is located in Appendix A and location map is located in Section 5 Map 2a of report. 
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The Background Noise Level reduces the effectiveness of the Sound Barrier.  For example, if a Receptor is 
subjected to 66 dB(A) Highway Traffic Noise and TNM calculates that a particular barrier design will reduce the 
level by 10 dB(A), then the "With-Barrier" Noise Level would be 56 dB(A).  However, if the Background Noise 
Level is 50 dB(A), then the actual "With-Barrier" Noise Level would be 57 dB(A), calculated using decibel addition.  
Thus, the insertion loss would actually be 9 dB(A), not 10 dB(A).  For this reason, a Background Noise Level has 
been applied to the TNM Output in for all TNM runs so that the barrier benefits would not be unrealistically 
overstated. 
 
When computing the total noise level, Ltot, the TNM calculated noise levels plus backgound noise, it must be 
calculated logarithmically because it is an energy average.  The formula for calculating Ltot is listed below: 
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Total Sound Level Calculation 
 
The Total Sound Level Calculation totals the “With-Barrier” modeled noise levels with the background noise level 
to generate an adjusted “With-Barrier” noise level using Equation G.1.   
 
Example G.1: 
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SOUND BARRIER DESIGN – NSA-04  

 

Sound Barrier Design Goal Compliance 
 
One of the 2030 build barrier option is located in NSA 04 of the MD 4 study area.  The barrier design selected is 
NB-NSA04 within TNM Run Build Barrier_2030PM_MD4.  NB-NSA04 was evaluated according to the SHA 
Design Goals

2
.  TABLE G.1 summarizes NB-NSA04 compliance to each goal. Design Goals 1, 2, 3 and 5 are 

primarily targeted at critical sensitive receptors. Design Goal 4 deals more with the physical aspects of the sound 
barrier.  All five Design Goals were achieved.  
  

TABLE G.1 Sound Barrier Design Goal Compliance – NSA 04 

Design Goal Meets 
Goal 

Comments 

1. Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
One (1) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2. Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3. Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4. The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 22 feet. 

5. Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
2
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.1 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.1 Line of Sight Barrier Analysis – NSA 04 
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Sound Barrier Analysis Data 
 
TABLE G.2 documents the Sound Barrier Analysis Data for Build Barrier_2030PM_MD4.  This table was used to 
develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.2 Sound Barrier Analysis Summary – NSA 04 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

M-24 67 57  57 10 

R-06 57 54  55 2 

R-07 58 58  58 0 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 1 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 0 

Total Number of Benefited Residences 1 

LEGEND 

 

   Critical Sensitive Receptor 
 
1. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 
2. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildPM_MD4, for the "No-Barrier" condition. 
3. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the NB-NSA04 barrier within TNM Run Build Barrier_2030PM_MD4, for the "With Barrier" condition.   
4. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030PM_MD4). 
 

 
 
 
 
 
 
TABLE G.3 below summarizes the Sound Barrier Description for NB-NSA 04 within TNM Run Build 
Barrier_2030PM_MD4. 
 

TABLE G.3 Sound Barrier Description – NSA 04 

  NSA 04 

Area (square feet) (From TNM)  29,047 

Length (feet)  1,297 

Average Height (feet)  21.15 

Minimum Height (feet)  14.00 

Maximum Height (feet)  22.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – NSA 04 Build Barrier_2030PM_MD4  

Barrier Description – NSA 04 Build Barrier_2030PM_MD4  

Barrier-Segment Description – NSA 04 Build Barrier_2030PM_MD4  

Sound Levels – NSA 04 Build Barrier_2030PM_MD4  
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 Barrier Perspective View – NSA 04 
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  Barrier Description – NSA 04 
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Barrier-Segment Description – NSA 04 
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  Sound Levels – NSA 04 
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SOUND BARRIER DESIGN – NSA-06  

 

Sound Barrier Design Goal Compliance 
 
One of the 2030 build barrier option is located in NSA 06 of the MD 4 study area.  The barrier design selected is 
SB-NSA06 M21gapR11 within TNM Run Build Barrier_2030AM_MD4.  SB-NSA06 M21gapR11 was evaluated 
according to the SHA Design Goals

3
.  TABLE G.4 summarizes SB-NSA06 M21gapR11 compliance to each goal. 

Design Goals 1, 2, 3 and 5 are primarily targeted at critical sensitive receptors. Design Goal 4 deals more with the 
physical aspects of the sound barrier.  All five Design Goals were achieved.  
  

TABLE G.4 Sound Barrier Design Goal Compliance – NSA 06 

Design Goal Meets 
Goal 

Comments 

1.      Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
Five (5) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2.      Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3.   Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4.     The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 14 feet. 

5.    Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
3
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.2 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.2 Line of Sight Barrier Analysis – NSA 06 
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Sound Barrier Analysis Data 
 
TABLE G.5 documents the Sound Barrier Analysis Data for Build Barrier_2030AM_MD4.  This table was used to 
develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.5 Sound Barrier Analysis Summary – NSA 06 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

M-17 68 68  68 0 

M-18 76 76  76 0 

M-20 71 61  61 10 

M-21 70 60  60 10 

  M-23 
5 70 60  60 10 

R-03 65 64  64 1 

R-04 68 68  68 0 

R-08 71 61  61 10 

R-09 62 58  58 4 

R-10 56 53  53 3 

R-11 70 60  60 10 

R-12 63 59  59 4 

R-13 60 58  58 2 

R-14 61 60  60 1 

R-15 65 65  65 0 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 14 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 0 

Total Number of Benefited Residences 14 

LEGEND 

 

   Critical Sensitive Receptor 
 
1. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 

2. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildAM_MD4, for the "No-Barrier" condition. 
3. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the SB-NSA06 M21gapR11within TNM Run Build Barrier_2030AM_MD4, for the "With Barrier" 

condition.   
4. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030AM_MD4). 
5. This receptor represents Patuxent Presbyterian Chruch and counts as 10 equivalent cost per residence. 
 

 
 
TABLE G.6 below summarizes the Sound Barrier Description for SB-NSA06 M21gapR11 within TNM Run Build 
Barrier_2030AM_MD4. 
 

TABLE G.6 Sound Barrier Description – NSA 06 

  NSA 06 

Area (square feet) (From TNM)  43,823 

Length (feet)  3,258 

Average Height (feet)  12.20 

Minimum Height (feet)  10.00 

Maximum Height (feet)  14.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – NSA 06 Build Barrier_2030AM_MD4  

Barrier Description – NSA 06 Build Barrier_2030AM_MD4  

Barrier-Segment Description – NSA 06 Build Barrier_2030AM_MD4  

Sound Levels – NSA 06 Build Barrier_2030AM_MD4  
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 Barrier Perspective View – NSA 06 
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  Barrier Description – NSA 06 
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  Barrier-Segment Description – NSA 06 



Appendix G – SOUND BARRIER DESIGN 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

G.20  
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  Sound Levels – NSA 06 
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SOUND BARRIER DESIGN – NSA-07  

 

Sound Barrier Design Goal Compliance 
 
One of the 2030 build barrier option is located in NSA 07 of the MD 4 study area.  The barrier design selected is 
NB-NSA07 within TNM Run Build Barrier_2030PM_4Bridge.  NB-NSA07 was evaluated according to the SHA 
Design Goals

4
.  TABLE G.7 summarizes NB-NSA07 compliance to each goal. Design Goals 1, 2, 3 and 5 are 

primarily targeted at critical sensitive receptors. Design Goal 4 deals more with the physical aspects of the sound 
barrier.  All five Design Goals were achieved.  
  

TABLE G.7 Sound Barrier Design Goal Compliance – NSA 07 

Design Goal Meets 
Goal 

Comments 

1.     Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
One (1) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2.     Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3.   Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4.     The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 16 feet. 

5.    Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
4
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.3 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.3 Line of Sight Barrier Analysis – NSA 07 
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Sound Barrier Analysis Data 
 
TABLE G.8 documents the Sound Barrier Analysis Data for Build Barrier_2030PM_4Bridge.  This table was used 
to develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.8 Sound Barrier Analysis Summary – NSA 07 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

M-15 69 59  59 10 

R-18 65 58  58 7 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 1 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 1 

Total Number of Benefited Residences 2 

LEGEND 

 
   Critical Sensitive Receptor 

 
6. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 

7. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildPM_4Bridge, for the "No-Barrier" condition. 
8. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the NB-NSA07 within TNM Run Build Barrier_2030PM_4Bridge, for the "With Barrier" condition.   
9. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030PM_4Bridge). 
10. This receptor represents Patuxent Presbyterian Chruch and counts as 10 equivalent cost per residence. 
 

 
 
TABLE G.9 below summarizes the Sound Barrier Description for NB-NSA07 within TNM Run Build 
Barrier_2030PM_4Bridge. 
 

TABLE G.9 Sound Barrier Description – NSA 07 

  NSA 07 

Area (square feet) (From TNM)  23,917 

Length (feet)  1,496 

Average Height (feet)  14.73 

Minimum Height (feet)  10.00 

Maximum Height (feet)  16.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – NSA 07 Build Barrier_2030PM_4Bridge  

Barrier Description – NSA 07 Build Barrier_2030PM_4Bridge  

Barrier-Segment Description – NSA 07 Build Barrier_2030PM_4Bridge  

Sound Levels – NSA 07 Build Barrier_2030PM_4Bridge  
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 Barrier Perspective View – NSA 07 
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  Barrier Description – NSA 07 
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  Barrier-Segment Description – NSA 07 
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  Sound Levels – NSA 07 

 
 

 

 

 

 

 

 

 

 

 

 

 



Appendix G – SOUND BARRIER DESIGN 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

G.36  

 

SOUND BARRIER DESIGN – NSA-09  

 

Sound Barrier Design Goal Compliance 
 
One of the 2030 build barrier option is located in NSA 09 of the MD 4 study area.  The barrier design selected is 
SB-NSA09 within TNM Run Build Barrier_2030AM_MD4.  SB-NSA09 was evaluated according to the SHA 
Design Goals

5
.  TABLE G.10 summarizes SB-NSA09 compliance to each goal. Design Goals 1, 2, 3 and 5 are 

primarily targeted at critical sensitive receptors. Design Goal 4 deals more with the physical aspects of the sound 
barrier.  All five Design Goals were achieved.  
  

TABLE G.10 Sound Barrier Design Goal Compliance – NSA 09 

Design Goal Meets 
Goal 

Comments 

1.     Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
Four (4) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2.     Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3.   Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4.     The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 16 feet. 

5.    Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
5
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.4 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.4 Line of Sight Barrier Analysis – NSA 09 
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Sound Barrier Analysis Data 
 
TABLE G.11 documents the Sound Barrier Analysis Data for Build Barrier_2030AM_MD4.  This table was used to 
develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.11 Sound Barrier Analysis Summary – NSA 09 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

M-16 67 57  57 10 

M-17 68 58  58 10 

M-18 76 60  63 13 

R-03 65 56  57 8 

R-04 68 58  58 10 

R-13 60 54  54 6 

R-14 61 56  56 5 

R-15 65 63  63 2 

R-16 61 57  57 4 

R-17 63 58  58 5 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 4 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 5 

Total Number of Benefited Residences 9 

LEGEND 

 
   Critical Sensitive Receptor 

 

1. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 
2. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildAM_MD4, for the "No-Barrier" condition. 
3. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the SB-NSA09 within TNM Run Build Barrier_2030AM_MD4, for the "With Barrier" condition.   
4. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030AM_MD4). 

 
 
TABLE G.12 below summarizes the Sound Barrier Description for SB-NSA09 within TNM Run Build 
Barrier_2030AM_MD4. 
 

TABLE G.12 Sound Barrier Description – NSA 09 

  NSA 09 

Area (square feet) (From TNM)  39,319 

Length (feet)  2,559 

Average Height (feet)  14.25 

Minimum Height (feet)  10.00 

Maximum Height (feet)  16.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – NSA 09 Build Barrier_2030AM_MD4  

Barrier Description – NSA 09 Build Barrier_2030AM_MD4  

Barrier-Segment Description – NSA 09 Build Barrier_2030AM_MD4  

Sound Levels – NSA 09 Build Barrier_2030AM_MD4  
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 Barrier Perspective View – NSA 09 
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  Barrier Description – NSA 09 
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  Barrier-Segment Description – NSA 09 
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  Sound Levels – NSA 09 
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SOUND BARRIER DESIGN – CFI OPTION  

 

Sound Barrier Design Goal Compliance 
 
CFI barrier option is located in NSA 14 of the MD 4 study area.  The barrier design selected is CFI-NSA14 within 
TNM Run Build Barrier_2030PM_CFI.  CFI-NSA14 was evaluated according to the SHA Design Goals

6
.  TABLE 

G.13 summarizes CFI-NSA14 compliance to each goal. Design Goals 1, 2, 3 and 5 are primarily targeted at 
critical sensitive receptors. Design Goal 4 deals more with the physical aspects of the sound barrier.  All five 
Design Goals were achieved.  
  

TABLE G.13 Sound Barrier Design Goal Compliance – CFI Option 

Design Goal Meets 
Goal 

Comments 

1.     Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
Two (2) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2.     Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3.   Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4.     The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 14 feet. 

5.    Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
6
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.5 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.5 Line of Sight Barrier Analysis – CFI Option 
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Sound Barrier Analysis Data 
 
TABLE G.14 documents the Sound Barrier Analysis Data for Build Barrier_2030PM_CFI.  This table was used to 
develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.14 Sound Barrier Analysis Summary – CFI Option 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

R-01 72 62  62 10 

R-02 72 62  62 10 

R-05 63 61  61 2 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 2 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 0 

Total Number of Benefited Residences 2 

LEGEND 

 

   Critical Sensitive Receptor 
 
5. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 
6. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildPM_CFI, for the "No-Barrier" condition. 
7. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the CFI-NSA14 barrier within TNM Run Build Barrier_2030PM_CFI, for the "With Barrier" condition.   
8. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030PM_CFI). 
 

 
 
 
 
 
 
TABLE G.15 below summarizes the Sound Barrier Description for CFI-NSA 14 within TNM Run Build 
Barrier_2030PM_CFI. 
 

TABLE G.15 Sound Barrier Description – CFI Option 

  CFI OPTION 

Area (square feet) (From TNM)  14,876 

Length (feet)  1,100 

Average Height (feet)  12.27 

Minimum Height (feet)  10.00 

Maximum Height (feet)  14.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – CFI Option Build Barrier_2030PM_CFI  

Barrier Description – CFI Option Build Barrier_2030PM_CFI  

Barrier-Segment Description – CFI 
Option  

Build Barrier_2030PM_CFI  

Sound Levels – CFI Option  Build Barrier_2030PM_CFI  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix G – SOUND BARRIER DESIGN 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

G.52  

 Barrier Perspective View – CFI Option  
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  Barrier Description – CFI Option   
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  Barrier-Segment Description – CFI  Option 
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  Sound Levels – CFI  Option 
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SOUND BARRIER DESIGN – Flyover OPTION  

 

Sound Barrier Design Goal Compliance 
 
Flyover barrier option is located in NSA 14 of the MD 4 study area.  The barrier design selected is Flyover-NSA14 
within TNM Run Build Barrier_2030PM_Flyover.  Flyover-NSA14 was evaluated according to the SHA Design 
Goals

7
.  TABLE G.16 summarizes Flyover-NSA14 compliance to each goal. Design Goals 1, 2, 3 and 5 are 

primarily targeted at critical sensitive receptors. Design Goal 4 deals more with the physical aspects of the sound 
barrier.  All five Design Goals were achieved.  
  

TABLE G.16 Sound Barrier Design Goal Compliance – Flyover Option 

Design Goal Meets 
Goal 

Comments 

1.     Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
Two (2) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2.     Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3.   Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4.     The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 12 feet. 

5.    Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
7
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.6 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.1 Line of Sight Barrier Analysis – Flyover Option 
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Sound Barrier Analysis Data 
 
TABLE G.17 documents the Sound Barrier Analysis Data for Build Barrier_2030PM_Flyover.  This table was used 
to develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.17 Sound Barrier Analysis Summary – Flyover Option 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

R-01 72 62  62 10 

R-02 72 62  62 10 

R-05 63 59  59 4 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 2 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 0 

Total Number of Benefited Residences 2 

LEGEND 

 

   Critical Sensitive Receptor 
 
9. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 
10. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildPM_flyover, for the "No-Barrier" condition. 
11. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the Flyover-NSA14 barrier within TNM Run Build Barrier_2030PM_flyover, for the "With Barrier" 

condition.   
12. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030PM_Flyover). 
 

 
 
 
 
 
 
TABLE G.18 below summarizes the Sound Barrier Description for Flyover-NSA 14 within TNM Run Build 
Barrier_2030PM_Flyover. 
 

TABLE G.18 Sound Barrier Description – Flyover Option 

  Flyover OPTION 

Area (square feet) (From TNM)  13,192 

Length (feet)  1,101 

Average Height (feet)  10.73 

Minimum Height (feet)  10.00 

Maximum Height (feet)  12.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – Flyover 
Option 

Build Barrier_2030PM_Flyover  

Barrier Description – Flyover Option Build Barrier_2030PM_Flyover  

Barrier-Segment Description – Flyover 
Option  

Build Barrier_2030PM_Flyover  

Sound Levels – Flyover Option  Build Barrier_2030PM_Flyover  
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 Barrier Perspective View – Flyover Option  

 



Appendix G – SOUND BARRIER DESIGN 

MD 4 (PATUXENT BEACH ROAD) 
PROJECT PLANNING STUDY 

FINAL REPORT – August 19, 2009 

 

G.62  

 
  Barrier Description – Flyover Option 
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  Barrier-Segment Description – Flyover Option 
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  Sound Levels – Flyover Option 
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SOUND BARRIER DESIGN – SPUI OPTION  

 

Sound Barrier Design Goal Compliance 
 
SPUI barrier option is located in NSA 14 of the MD 4 study area.  The barrier design selected is SPUII-NSA14 
within TNM Run Build Barrier_2030PM_SPUI.  SPUI-NSA14 was evaluated according to the SHA Design Goals

8
.  

TABLE G.19 summarizes SPUI-NSA14 compliance to each goal. Design Goals 1, 2, 3 and 5 are primarily 
targeted at critical sensitive receptors. Design Goal 4 deals more with the physical aspects of the sound barrier.  
All five Design Goals were achieved.  
  

TABLE G.19 Sound Barrier Design Goal Compliance – SPUI Option 

Design Goal Meets 
Goal 

Comments 

1.     Achieve 10 dB(A) insertion loss (noise reduction) at all 
critical sensitive receptors.  If 10 dB(A) insertion loss is 
not practical, 7-9 dB(A) insertion loss is considered 
acceptable. 

Yes 
One (1) critical sensitive receptors received 10 dB(A) insertion 
loss.  

2.      Achieve "With-Barrier" Modeled Noise Levels below the 
SHA Noise Impact Threshold (NIT) level of 66 dB(A) at all 
critical sensitive receptors. 

Yes 
All "With-Barrier" Modeled Noise Levels are below the SHA 
Noise Impact Threshold. 

3.   Achieve a certain degree of uniformity [within 
approximately 3 dB(A)] of "With-Barrier" Modeled Noise 
Levels throughout the project area at critical sensitive 
receptors.  If the "With-Barrier" Modeled Noise Levels for 
any of the critical sensitive receptors are outside of the 3 
dB(A) uniformity range, then it is considered acceptable if 
those levels are below the uniformity range. 

Yes 
The degree of uniformity for the "With-Barrier" Modeled Noise 
Levels was within 2 dB(A) [Range:  56 to 58 dB(A)] for all critical 
sensitive receptors. 

4.     The optimum barrier height should not exceed 24 feet.  
When necessary to achieve design and performance 
goals, a maximum barrier height of 34 feet is acceptable.  
Sound barriers in excess of 34 feet are only acceptable in 
short segments to account for terrain changes (i.e. swale 
crossing). 

Yes The maximum barrier height as optimized in TNM is 12 feet. 

5.     Noise barriers should break the line-of-sight between 
critical sensitive receptors (5 feet above ground) and the 
exhaust stack of a heavy-duty truck (typically 12 feet 
above pavement level). 

Yes 
The sound barrier breaks the Line-of-Sight at all critical sensitive 
receptors. 

 

                                                      
8
 Maryland Department of Transportation, State Highway Administration, Office of Environmental Design, Noise Abatement Team.  2000.  

Appendix C – Technical Design and Performance Criteria for Highway Sound Barrier Projects.  Guidelines and Procedures for Program 
Administration and Technical Analysis and Reporting: C-1 – C-2. 
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Line of Sight Check 
 
FIGURE G.7 below illustrates the Line-of-Sight Barrier Analysis performed in TNM.  This shows that the line of sight from the top of truck stacks to all of the receivers is being blocked by the barrier. 
 

FIGURE G.7 Line of Sight Barrier Analysis – SPUI Option 
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Sound Barrier Analysis Data 
 
TABLE G.20 documents the Sound Barrier Analysis Data for Build Barrier_2030PM_SPUI.  This table was used 
to develop the Sound Barrier Analysis and Modeled Noise Level Mapping. 
 

TABLE G.20 Sound Barrier Analysis Summary – SPUI Option 

Modeled Receptor 
Number

1
 

“No Barrier” 
Modeled Noise 

Level 
2
 

"With-Barrier" 
Modeled Noise 

Level 
3
 

 "With-Barrier" Noise Level + 
Background Noise

 

(Rounded) 

Insertion Loss
4
 

R-01 72 62  62 10 

  R-02 
5 72     

R-05 63 60  60 3 

      

Total Number of Impacted and Benefited Residences (receiving a 3 dB(A) or greater benefit) 1 

Total Number of Non-Impacted and Benefited Residences (receiving a 5 dB(A) or greater benefit) 0 

Total Number of Benefited Residences 1 

LEGEND 

 

   Critical Sensitive Receptor 
 
1. The Receptor Number represents the TNM Modeled Receptor Site and corresponds to the Receiver Name in the TNM Model. 
2. The "No-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by TNM Run 2030 BuildPM_SPUI, for the "No-Barrier" condition. 
3. The "With-Barrier" Modeled Noise Level is the Noise Level (Leq[h]) generated by the SPUI-NSA14 barrier within TNM Run Build Barrier_2030PM_SPUI, for the "With Barrier" 

condition.   
4. The Insertion Loss is the amount of Noise Reduction [dB(A)] from “No Barrier” 2030 Build  Noise Level to “With Barrier” Noise Level + Background Noise (TNM Build 

Barrier_2030PM_SPUI). 
5. The residential address associated with this receptor is a displacement in the 2030 Build SPUI Option. 
 

 
 
 
 
 
 
TABLE G.21 below summarizes the Sound Barrier Description for SPUI-NSA 14 within TNM Run Build 
Barrier_2030PM_SPUI. 
 

TABLE G.21 Sound Barrier Description – SPUI Option 

  SPUI OPTION 

Area (square feet) (From TNM)  6,132 

Length (feet)  501 

Average Height (feet)  11.00 

Minimum Height (feet)  10.00 

Maximum Height (feet)  12.00 
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TNM Tables 
 
Reproductions of the TNM Tables pertinent to this Appendix begin on the following pages: 
 

TNM Table/Figure TNM Run  
   

Barrier Perspective View – SPUI Option Build Barrier_2030PM_SPUI  

Barrier Description – SPUI Option Build Barrier_2030PM_SPUI  

Barrier-Segment Description – SPUI 
Option  

Build Barrier_2030PM_SPUI  

Sound Levels – SPUI Option  Build Barrier_2030PM_SPUI  
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 Barrier Perspective View – SPUI Option  
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  Barrier Description – SPUI Option 
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  Barrier-Segment Description – SPUI Option 
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  Sound Levels – SPUI Option 
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