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1.0 Project Description  

The action to be evaluated by this visual impact assessment is the removal of the Rochester 
Inner Loop Expressway and the establishment of a community-scale urban street that will re-
establish the original street grid system.  The action focuses on the section of the Inner Loop 
from South Clinton Avenue north to East Main Street.  This southeast section of the Inner Loop 
exhibits infrastructure significantly overbuilt for the transportation needs and represents a 
physical barrier between Rochester’s Center City and the southeast neighborhoods. 

The primary objectives of this project are to reconnect neighborhoods, spur economic 
development and provide an appropriately scaled urban street by the elimination of a grade 
separated, access controlled expressway facility. 

The design alternative under consideration provides for the reconstruction of Union Street and 
complete removal of the Inner Loop between Monroe Avenue and Charlotte Street.  This 
alternative would eliminate bridges at East Avenue, Broad Street and Monroe Avenue and 
reduces the number of travel lanes from twelve lanes to no more than five lanes.  Components 
of the design alternative under review include signalized intersections, a cycle track, on-street 
parking, pavement reduction, drainage improvements, pavement markings, and sidewalk, 
lighting and landscaping installations.  The alternative under review also considers how the 
proposed road alignment and amenities will encourage and facilitate future development. 

For purposes of this Visual Impact Assessment, it is assumed that any future development that 
occurs in the project area will conform to existing zoning regulations or design criteria 
specifically established for the area.  And, if required by the City of Rochester, a visual impact 
assessment will be provided by the developer for any future projects. 
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2.0 Visual Environment of Project  

2.1 EXISTING LANDSCAPE VISUAL CHARACTER 

The Inner Loop is classified as an Urban Expressway on the National Highway System.  Much 
of this roadway within the project area is significantly below the grade of adjacent roadways and 
uses.  Therefore the primary view from vehicles traversing the corridor is one of a long concrete 
retaining wall. 

The predominant land form within the project area is the man-made commercial environment.  
The commercial development lends a coarse-grained texture (see Lynch, 1981, Smardon, 
1984) to the visible landscape.  Along Union Street, between Lafayette Street and Chapman 
Alley, the predominant land use is residential.  The architecture is a mix of multi-family, 
multi-story buildings and two story single family homes.  This area of the project reflects a more 
cohesive visual character due to the style of architecture as well as the presence of large street 
trees. (Refer to Figure 1 – Land Use Map for clarification of the different land use areas.) 

To properly evaluate the visual quality of the corridor, three basic criteria were employed.  The 
criteria include vividness, intactness and unity.  The visual impact of each varies depending on 
the view scope.  If the corridor is evaluated based on the view obtained while driving the Inner 
Loop, we recognize a different level of criteria strength than if the site is evaluated on a larger 
scale within its greater surrounding context. 

“The vividness or memorability of a landscape is derived 
by contrasting landscape components as they combine in 
striking and distinctive visual patterns”  (Visual Impact 
Assessment, FHWA, Volume 2, 1988).  The concrete 
retaining walls of the Inner loop present a monotonous 
view and therefore not a memorable one.  The man-
made development within the project area offers 
numerous contrasting visual elements, which negate the 
overall “vividness” of the visual quality of the area. 

“Visual intactness refers to both the integrity of visual 
pattern and the extent to which the landscape is free 
from visually encroaching features” (Visual Impact 
Assessment, FHWA, Volume 2, 1988).  Due to the high 
quantity of encroachments that include varied building 
sizes, styles, color, condition and textures; bridges 
subdividing the site; elevation changes of the InnerLoop; 
large parking lots being juxtaposed next to buildings and 
the sporadic use of street trees, any chance of intactness 
has been eliminated. 
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“Unity is the degree to which the visual resources of the landscape join together to form a 
coherent harmonious visual pattern” (Visual Impact Assessment, FHWA, Volume 2, 1988).  On 
a site specific scale, unity is achieved to a minor extent with the residential area due to the 
street trees, scale of buildings and building materials.  On a larger scale, the existing landscape 
does not offer a sense of unity due to a lack of any unifying elements be that street trees, 
building locations, materials and/or height, lighting or elevation.  The visual unity of the project 
area is actually hindered due to the location and elevation of the Inner Loop, long lengths of 
railing and varying heights of light poles. 
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3.0 Visual Resources  

3.1 Visual Evaluation 

“The visual resources of a landscape are the stimuli upon which actual visual experience is 
based.  “A highway project can alter the visual experience by changing the visual resource 
base” (Visual Impact Assessment for Highway Projects, March 1981). 

The Project View Shed Map (Figure 2) illustrates the area that will be visually impacted by the 
proposed project.  This map depicts the viewshed and visual features as seen primarily from the 
adjacent uses.  There is an argument to be made that there is a separate viewshed for those 
actually traveling on the Inner Loop.  That viewshed is severely limited by the high retaining 
walls on either side of the roadway.  For purposes of this visual analysis, the viewshed at the 
grade of the adjacent uses will be considered because that is the viewshed that will remain once 
the project is constructed. 

The landscape components (landform, water, vegetation and man-made development) of the 
existing the overall project view shed includes the man-made environment and a topography 
with little grade change, other than that of the Inner Loop.  The viewshed is quite wide and 
linear.  Large expanses are visible from the majority of the area within the project corridor. 

The striking architecture of the National Museum of Play, especially the Butterfly House, is 
distinctly identifiable as an important location.  The view of this structure should be maintained 
and enhanced if possible. 
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There are other visually sensitive resources within the project area that should be considered as 
part of this visual analysis.  Those resources are buildings that are National Register Eligible 
(NRE) or Listed (NRL).  The buildings are located at the following addresses.  (Refer to Project 
Viewshed Map, Figure 2). 

1. 84 South Union Street 
2. 68 South Union Street 
3. 8 Lafayette Park 
4. 7 Lafayette Park 
5. 62 North Union Street (New Hope Free Methodist Church) 
6. 324 East Avenue (Bethel Christian Fellowship) 
7. 320 East Avenue 

 
As stated in the Phase IB Archaeological and Architectural Reconnaissance Survey prepared by 
the State University of New York at Buffalo, dated May 2013, there are eight additional NRE 
and/or NRL sites that are within the project viewshed.  These sites are located on the very edge 
of the viewshed, and the impact of the views to and from the structures is negligible.  

8. 302-304 University Avenue 
9. 200 University Avenue (School 14) 
10. 270 Scio Street (New Bethel CME Church) 
11. 261-263 Lyndhurst Street 
12. 420 South Clinton Avenue (ABVI Goodwill) 
13. 75 Woodbury Boulevard (Geva Theater) 
14. 238-242 South Avenue 

The most striking visual changes within the project area will be those locations where the view 
of the below grade Inner Loop is most evident.  An example location would be the Union Street 
on-ramp to the Inner Loop. 
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An evaluation of the above noted features that form the fabric of the existing visual resources 
resulted in the selection of a key view of the transportation corridor.  Analysis of this critical 
viewpoint that intimately corresponds to the viewer sensitivity determines how the proposed 
action affects the integrity of the overall visual resource. 
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4.0 Viewer Groups and Viewer Exposure  

4.1 VIEWER GROUP DESCRIPTION 

The visual impacts of the proposed project are evaluated according to the perspective of the 
public most likely to “use” the travel corridors and include those who will “see” the visual 
resources from within and without the project area.  With respect to user/view groups, raising 
the Inner Loop to grade and re-establishing the former Union Street alignment serves various 
purposes.  The project will reconnect neighborhoods and provide an appropriately-scaled urban 
street by the elimination of a grade separated, access controlled expressway facility.  Moreover, 
a designated bicycle system (cycle tack) will be established. 

Identified view groups are shown in Table 1 below. 
 

TABLE 1 – VIEWER GROUP SENSITIVITY 

Group A Viewers Group B Viewers 
Arranged in order of viewer sensitivity: 

1. Bicyclists    High 
2. Visitors/Tourists  
3. Local Traffic 
4. Commuter Traffic 
                                      Low 

Arranged in order of viewer sensitivity: 

1. Pedestrians   High 
2. Residents 
3. Commercial 
 
                            Low 

 

“Group A” viewers are derived from the group of users who may not reside in the vicinity of the 
project, but experience the view/corridor from the road.  These viewers are people who would 
be traveling either to the project area or through the project area.  For example, if someone 
were traveling to the project site to shop or visit service facilities or a resident but does not live 
in the area, he/she would be a Group A viewer.  Another example would be a group of people 
commuting to another destination passing through the project area.  This group of viewers will 
most likely not be present in the area long enough to fully view their surroundings.  If they are 
traveling through the site, it is most logical that their focus would primarily be on the destination.  
Typically a “Group A” viewer uses the quickest route through or into the area so traffic speeds 
and congestion are a hindrance to truly appreciating the overall site. 

“Group B’ viewers are predominately the local users living and/or working in the general project 
vicinity and having a view of the road corridor.  These viewers are much more cognizant of their 
local surroundings.  They are typically traveling through the area at a much slower speed on 
local roads and/or as bicyclists/pedestrians.  The basic understanding is that because these 



 
VISUAL IMPACT ASSESSMENT  
November 2013 

u:\192500295\land development\2013_ visual impact assessment.doc   8

users are more fully experiencing their surrounding environment, either consciously or 
subconsciously, they stake a higher claim in any visual changes within the project area. 

4.2  VIEWER EXPOSURE 

To determine which viewers will be most heavily impacted by the design alternatives, one must 
first determine which group is more sensitive to the existing environment.  Table 1 gives a 
breakdown of the most prevalent users in each viewer group and ranks their level of sensitivity. 

Viewers that are most sensitive to landscape changes are pedestrians, bicyclists, residents and 
commuters/local workers.  These groups have the most time or opportunity to view their 
surrounding visual environment and may be engaged in leisure activity that would heighten 
visual awareness. 

Viewers that are the least sensitive to changes in the visual environment are the visitors/tourists 
and commercial motorists.  The visitors/tourists may be less cognizant of the environment within 
the site area because it is not intended to be an attraction area, and the concentration of traffic 
may encourage a hurried attitude.  Commercial motorists will have a shorter duration of view 
due to focus and activity that is associated with their typical purpose of being in the area. 

Presently there are visual resources in the project environment that are particularly important to 
local viewers.  These resources are as follows: 

1. 84 South Union Street 
2. 68 South Union Street 
3. 8 Lafayette Park 
4. 7 Lafayette Park 
5. 62 North Union Street (New Hope Free Methodist Church) 
6. 321 East Avenue (Bethel Christian Fellowship) 
7. 320 East Avenue 
8. 302-304 University Avenue 

The project will support expectations for the future appearance of the area in that it will improve 
the overall visual quality of the corridor, thereby improving the visual experience of pedestrians, 
bicyclists, residents, tourists and motorists alike. 



 
VISUAL IMPACT ASSESSMENT  
November 2013 

u:\192500295\land development\2013_ visual impact assessment.doc   9

5.0 Project Appearance and Visual Impacts  

Visual impacts and the viewer response to those impacts under the proposed build alternative 
are measured against the existing conditions that articulate visual quality within the project view 
shed.  Existing conditions are documented in Attachment A.  A key view was selected to 
accurately depict the project alternative as it would actually be seen by the viewer. A photo 
simulation, viewpoint rendered from the initial key view, depicts effects of the proposed project 
alternative (See Attachment B).  The following is a brief proposed appearance summary 
describing the design physical changes, visual resources changes, visual impacts and potential 
mitigation techniques. 

5.1  DESIGN ALTERNATIVE 

The preliminary design development has narrowed the alternatives to one feasible build 
alternative (see Figure C) and one null alternative (or no build alternative). The Null Alternative 
is retained and employed as a baseline for gauging the impacts of the build alternative 
(Alternative 1). 

Under the Null Alternative, the existing infrastructure would be retained as is.  The existing 
infrastructure will continue to act as a barrier between neighborhoods and a deterrent to 
economic development.  Moreover, on-going maintenance for an underutilized transportation 
facility will be required. 

Alternative 1:  Remove the Inner Loop.  This alternative transforms the limited access 
expressway to a community-scale urban street that will re-establish the street grid system.  This 
option includes complete removal of the Inner Loop to grade between Clinton Avenue and 
Charlotte Street.  This alternative eliminates bridges at East Avenue, Broad Street and possibly 
Monroe Avenue, and reduces the number of travel lanes from twelve lanes to no more than five 
lanes.  Additionally, on-street parking, bicycle facilities (cycle track), street tree plantings and 
street lighting will be provided.  Ultimately this alternative eliminates underutilized 
assets/infrastructure, reduces future capital expenses associated with maintenance efforts, and 
reconnects neighborhoods that were separated during the 1960’s when the Inner Loop was 
constructed.  Furthermore, this alternative provides area for future development. Any proposed 
development should be done in such a manner as to reinforce the streetscape and urban feel as 
established on the east side of Union Street. 

5.2  PROPOSED APPEARANCE SUMMARY 

5.2.1 Key View 1 – Existing Intersection of Union Street and the Inner Loop 

User Perspective:  Motorists, Bicyclists, Pedestrians 
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Design Physical Changes 

 Inner Loop brought to grade 
 Pavement reconfiguration 
 Green space/future development area 
 Pavement markings and signage 
 Cycle track 

Visual Resource Changes Due to Design 

 View shed area at same approximate grade 
 Streetscape plantings 
 Street lighting in keeping with the character of the area 
 Street lighting at grade of Union Street. (Existing street light fixtures on the Inner 

Loop are at approximate eye level when viewed from the surrounding areas.) 
 Large green space until such time as development occurs 
 Unified streetscape once development does occur 
 Removal of guide rails that block views 

Potential Mitigation 

 Minimize glare from street lighting that can be seen from adjacent residential 
units. 

 Locate plantings to enhance views of structures considered to be cultural 
resources. 

 Introduce specialty pavements, possibly within the cycle track and/or sidewalk 
areas, to minimize the visual impact of the pavement area. 

Visual Impact 

The raising of the Inner Loop and the corresponding reduction in pavement will allow the 
motorist to experience the views from the travel way due to the imposed reduction of 
speed.  The proposed roadway configuration will create a visual quality of intactness and 
unity by providing motorists, pedestrians, bicyclists and adjacent uses a view not 
interrupted by the below grade Inner Loop. A sense of unity will also be achieved by the 
use of street trees and lighting throughout the corridor. 

 

5.2.5 General Visual Impacts 

The impact to the project area visual environment due to the construction of the proposed 
improvements was assessed by reviewing changes to the affected visual resources.  The 
review included the analysis of planimetrics and cross-sectional views and the design of a 
photosimulation of the key view point along the travelway. 
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In general, the following visual changes will occur: 

 There will be a decrease in paved roadway surface and a corresponding increase in 
green space.  The paved roadway will become less dominant in scale relative to the 
corridor’s viewshed than current conditions. 

 Having the area at approximately the same grade will enhance the views north-south 
and east-west. 

 Removal of guiderails will unify the views from east and west. 

 The introduction of trees will serve to frame views, screen undesirable uses and 
enhance the overall visual experience throughout the corridor. 

 The elimination of bridges and the subsequent provision of at-grade interactions will 
provide a sense of unity and continuity between neighborhoods. 

 The use of a standardized street light will provide a unifying visual element with the 
corridor. 
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EXECUTIVE SUMMARY 
 
Watts Architecture & Engineering (Watts) was retained by Stantec to perform an Air Quality 
Analysis for the City of Rochester, on the Inner Loop Transformation Project, City of Rochester, 
Monroe County, New York (PIN 4940.T7). 
 
This Air Quality Analysis Report evaluates the effect of the proposed design alternative on 
transportation related pollutant emissions within the study area of the reconstruction project.  For 
this project, a conformity review, a mesoscale analysis and a microscale analysis screening were 
performed to satisfy the requirements of the National Environmental Protection Act (NEPA), the 
State Environmental Quality Review Act (SEQRA), and the Clean Air Act Amendment 1990 
(CAAA90).  The methodology conformed to NYSDOT’s The Environmental Manual (TEM) 2010 
which, for the Air Quality Section, currently adheres to the Environmental Procedures Manual 
(EPM), Section 1.1.   
 
Conformity Review: 

The proposed project is located in Monroe County, which is part of the Genesee 
Transportation Council (GTC).  GTC is the designated Metropolitan Planning 
Organization (MPO) in the Genesee-Finger Lakes Region.  The USEPA has designated 
Monroe County as in attainment for all applicable transportation related priority 
pollutants.  Therefore, the region is not currently subject to conformity procedures per 
Section 176 of the CAAA90 and 40 CFR Parts 51 and 93;  the GTC is not currently 
required to perform air quality analysis for the Region; and a conformity determination is 
not required for this project.  

 
Mesoscale Analysis: 

A mesoscale analysis was performed for this project.  The results of a mesoscale analysis 
are relative and do not directly indicate that emissions in the study area are expected to 
be above regulatory thresholds.  The mesoscale analysis is used to compare alternatives 
and as a screening tool to identify individual pollutants that may require additional study. 
 The mesoscale analysis was performed for five indicator pollutants under years 2015, 
2025, and 2035 for both the No-Build and Build alternatives.  The emission factors for 
the analysis were determined from the MOVES (Motor Vehicle Emission Simulator) 2010b 
computer model, which is currently the approved emission factor model.   

 
The results of the mesoscale analysis indicated that the emissions burdens for all five 
pollutants are expected to increase within the project area if the Build Alternative is 
constructed.    Pollutant increases predicted under the Build Alternative ranged from 4% 
to 27% for all years.  However, for this project it should be noted that, percent changes 
were inflated due to the limited study area.  This project is expected to affect only the 
immediate area of the project corridor and not the surrounding roadway network.  The 
effect of a limited study area can yield inflated percent changes for a mesoscale analysis 
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since there is no dilution of the project’s effects from the surrounding roadways with minor 
changes. 

 
The higher pollutant emission rates for the Build Alternative are due to the conversion of a 
limited access roadway with consistent free-flow speeds averaging 50 mph to a full access 
roadway with 30 mph signal controlled stop-and-go traffic.  Generally, the changes 
represented by this project will slow traffic along this corridor to speeds similar to that of 
other City streets within the surrounding roadway network such as Monroe Avenue, East 
Avenue, and East Main Street.  Therefore, regardless of the percent increase in emissions 
from the downgrade of this freeway to a City street, future emissions along the proposed 
corridor would likely be similar to the expected background emissions found on other 
comparable volume streets present in this area of the City. 

 
There is no EPM specified mesoscale percentage level change that would indicate that 
these pollutants would require further study or documentation; however, the general rule 
of thumb is an increase of more than 10% for the build alternatives.  Since the maximum 
percentage increases for these pollutants is more than 10% for four of the pollutants, 
these percentage increases were further screened and documented in the design approval 
document.  Further screening of the project was performed to indicate whether additional 
study in the form of microscale or hot-spot analyses would be appropriate.  

 
Microscale Screening: 

Microscale screenings indicated that microscale analysis is not warranted and; therefore, 
the proposed project is not expected to have significant air-quality impacts.  The 
microscale screening of the corridor indicated that the overall volumes and the heavy 
vehicle volumes along the corridor are too low (below the thresholds) to warrant an in-
depth microscale analysis for the indicator compounds carbon monoxide (CO) or 
particulate matter (PM).  Therefore, in accordance with the EPM guidance, the screening 
indicates that a violation of the NAAQS regulatory thresholds is considered “extremely 
unlikely” for CO and PM and no further study is warranted.  Additionally, due to the 
mandatory reduction of lead in gasoline, the FHWA has advised that a microscale lead 
analysis for highway projects is not needed or warranted.  

 
Construction Air Quality: 

Construction related air quality screening has indicated that no detailed analysis will be 
required for this project.  Although air quality within the project corridor and the 
immediate vicinity will experience impacts during the construction period, the use of 
abatement measures for dust control and proper vehicle maintenance should lessen the 
severity of these impacts. 
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1.0 INTRODUCTION 
 
Watts Architecture & Engineering (Watts) was retained by Stantec to perform an Air Quality 
Analysis for the City of Rochester, on the Inner Loop Transformation Project, City of Rochester, 
Monroe County, New York (PIN 4940.T7).  See Figure 1 in Attachment A for the Project Location 
Map. 
 

1.1 Purpose 
 

This Air Quality Analysis Report evaluates the effect of the proposed design alternative on 
transportation related pollutant emissions within the study area of the reconstruction 
project.  For this project, a Mesoscale Analysis and a Microscale Analysis screening were 
performed to satisfy the requirements of the National Environmental Protection Act 
(NEPA), the State Environmental Quality Review Act (SEQRA), and the Clean Air Act 
Amendment 1990 (CAAA90).  Requirements are codified in 23 CFR Part 771, 17NYCRR 
Part 15, and Titles I and II of the CAAA90, respectively. 

 
1.2 Scope 

 
The methodology for the analysis conforms to the NYSDOT The Environmental Manual 
(TEM) 2010 which, for the Air Quality Section, currently adheres to the Environmental 
Procedures Manual (EPM), Section 1.1.  The EPM has been approved by the United 
States Environmental Protection Agency (USEPA), the New York State Department of 
Environmental Conservation (NYSDEC), and the Federal Highway Administration (FHWA) 
for use in the assessment of the air quality effects from highway projects. 

 
The existing air quality within the project study area has been reviewed and the proposed 
project's conformity with the State Implementation Plan for air quality, the Transportation 
Improvement Plan, and the Long Range Transportation Plan were also reviewed. 

 
An air quality screening was performed for this project.  The air quality screening involves 
an analysis of the project’s potential air quality impacts to the surrounding environment to 
determine if further in-depth studies are appropriate (such as a mesoscale or a microscale 
analysis).   
 
The air quality screening indicated that a Mesoscale Analysis should be performed for this 
project.  The scope of the Mesoscale Analysis included assessment of the proposed 
project’s relative effects on the air quality of the project study area resulting from 
changing traffic patterns.  The total project emissions burden for each of five pollutants 
were calculated for the estimated time of completion (ETC), ETC+10, and ETC+20 for 
the No-Build Alternative and the Build Alternative.  The emissions burdens for the No-
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Build Alternative were compared to the Build Alternative to determine the potential overall 
effects of the proposed project on the air quality of the project study area.  
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2.0 BACKGROUND 
 

2.1 Project Location 
 

The proposed project is located in the City of Rochester, Monroe County, New York.  The 
project study area limits for the air study are shown in Figure 2 in Attachement A. 

 
2.2 Project Description 
 
The proposed project involves raising the eastern portion of the Inner Loop from East 
Main Street to Monroe Avenue/Chestnut Street, to an at-grade boulevard.   
 
Due to the relatively low traffic volume currently serviced by this section of the Inner Loop, 
the project is expected to mainly affect the immediate construction area and have a 
relatively negligible effect on the traffic volumes of the surrounding roadway network.   
 
This project has two alternatives, a No-Build Alternative and a Build Alternative.  The No-
Build Alternative would involve only maintenance to the existing highway.  The build 
alternative would involve raising this section of the Inner Loop to grade. 
 
Additional information on Build Alternative is available in the project’s Design Approval 
Document. 

 
2.3 Existing Air Quality 

 
The CAAA90 requires air monitoring throughout New York State.  The monitoring is 
performed by the NYSDEC, in accordance with USEPA requirements, using standardized 
air monitoring equipment, siting locations, and procedures.  The NYSDEC annually 
reports levels of various National Ambient Air Quality Standards (NAAQS) priority 
pollutants to the USEPA and publishes them periodically. 

 
2.3.1 Regional Priority Pollutants 

 
The following summary of regional priority pollutants was obtained from the 
NYSDEC New York State Ambient Air Quality Report for 2012.  Pollutant data 
from various local monitoring stations have been compiled since there is no single 
station near the project corridor that monitors all the pollutants.  A summary of the 
Regional Priority Pollutants and corresponding NAAQS can be found in Table 2-
1. 

 
Carbon monoxide concentrations at the monitoring station in the Rochester area 
indicate compliance with the one-hour and eight-hour average emission NAAQS 
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in 2012.  Generally, annual CO concentrations have remained stable or declined 
for the past few years.  This trend reflects better emission controls on new motor 
vehicles and their inspection/maintenance. 

 
Ozone (one-hour and eight-hour averages) concentrations at the Rochester area 
monitoring station were below the NAAQS in 2012.  The implementation of more 
stringent volatile organic compound (VOC) emission controls including the 
mandatory use of less volatile gasoline in all areas of New York State since 1990 
have lowered statewide ozone concentrations. 
 
Inhalable Particulate levels less than 2.5 microns (PM 2.5) in the Rochester area 
were below the NAAQS in 2010, 2011, and 2012 for the three year annual 
mean.  The reductions in PM 2.5 concentrations during the past 30 years have 
been achieved mainly through the implementation of New York State and Federal 
regulations on particulate emissions from incinerators, industrial processes, and 
fuel sources. 

 
Inhalable Particulate (PM 10) levels in the Rochester area were below the NAAQS 
in 2012.  PM 10 levels in this region are primarily linked to the fine particulate 
emissions from diesel-powered vehicles. 

 
Sulfur dioxide concentrations, both long term (annual) and short term (one-hour, 
three-hour and 24-hour) were below the NAAQS in 2012.  The Statewide 
reduction in ambient sulfur dioxide concentrations during the past 30+ years is a 
result of New York State fossil fuel regulations and the limitations on sulfur content 
in industrial processes. 

 
Nitrogen dioxide concentrations were reported less than the NAAQS levels in 
2012.  Like carbon monoxide, there has been a general trend of decreasing 
concentrations since 1988.  These trends reflect better emission controls on new 
motor vehicles and their inspection/maintenance. 
 
Lead concentrations were reported less than the NAAQS levels in 2012.  The 
continued decline of lead emissions throughout the State is the result of the 
elimination of lead additives in motor fuel. 
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TABLE 2-1 
Regional Priority Pollutants 

Air Quality Data Summary - 2012 
        

 
Pollutant 

 
Units 

 
Interval 

 
Nearest Monitoring Station 

 
AAQS 

   Name Concentration State Federal 
   (ID Number) Average Maximum    

Carbon Monoxide 
 

(ppm) 
 

Annual A.M. 
 
Rochester 2 

 
0.2 

 
--- 

 
NC 

 
NC 

  8-Hr. Average (2701-22) --- 0.9 9  9  
  1-Hr. Average  --- 1.3 35  35  

        
Ozone (ppm) Annual A.M. 

 
Rochester 2 0.028  --- NC NC 

  1-Hr. Average 
8-Hr. 4th Average 

(3-year) 

(2701-22) --- 
0.071 

0.104 
0.075 

0.072    0.066 
(2010)   (2011) 

NC 
0.075  

NC  
0.075 

        
Inhalable (ug/m3) 3 yr Annual A.M. 

 
Rochester 2 8.7  --- 15  15  

Particulates  
(PM 2.5) 

 98% 3yr Average 
(24-hour) 

(2701-22) 23 ---  35  35  

        
Inhalable (ug/m3) Annual A.M. 

 
Rochester 2 13 --- NC  NC 

Particulates  
(PM 10) 

 24-Hr. Average (2701-22) --- 27 150 150 

        
Sulfur Dioxide (ppb) Annual A.M. 

 
Rochester 2 0.99  --- 30  30  

  24-Hr. Average (2701-22) --- 8.0 140  140  
  3-Hr. Average  --- 16.2 500  500  

  1-Hr. Avg. of 3 yrs  23 --- 75 75 
        

Nitrogen Dioxide (ppb) Annual A.M. Buffalo 10.46 --- 53 53 
  1-Hr. Avg. of 3 yrs (1401-18) 56 ---  75 75 
        

Lead (ug/m3) Annual G.M. Rochester 2 0.002  --- 0.15 0.15 
  3 Month Average (2701-22) 0.003  0.15 0.15 

  (lead-PM10 
Sampler) 

  
 

  
 

 
 

Notes: ppm - parts per million; A.M. - Arithmetic Mean; AAQS - Ambient Air Quality Standard; ug/m3 - micrograms 
per cubic meter; G.M. - Geometric Mean; Concentration in bold indicates that it exceeds the standard; NC - No 
Current standard.  SOURCE: NYSDEC New York State Ambient Air Quality Report for 2012 
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2.3.2 Attainment Classification 
 

The proposed project is located in Monroe County, which is part of the Genesee 
Transportation Council (GTC).  GTC is the designated Metropolitan Planning 
Organization (MPO) in the Genesee-Finger Lakes Region.  The USEPA has 
designated Monroe County as in attainment for all applicable transportation 
related priority pollutants.  Therefore, the region is not currently subject to 
conformity procedures and the GTC is not currently required to perform air quality 
analysis for the Region. 

 
2.4  Conformity 

 
The conformity requirements for local transportation plans and the proposed project are 
found in Section 176 of the CAAA90 and 40 CFR Parts 51 and 93 Criteria and 
Procedures for Determining Conformity to State or Federal Implementation Plans of 
Transportation Plans, Programs, and Projects Funded or Approved Under Title 23 U.S.C. 
or the Federal Transit Act. 

 
Since the GTC Region is in attainment for all applicable transportation related pollutants 
a conformity determination is not required for this project.  
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3.0 MESOSCALE EMISSION ANALYSIS 
 

3.1 Methodology 
 

The methodology for the analysis conforms to the NYSDOT EPM, Chapter I and 
subsequent updates that have been distributed by the Engineering Division - Office of 
Environment (ref. 1).  The analysis was performed for nitrogen oxides (NOx), volatile 
organic compounds (VOCs), carbon monoxide (CO), and two particulate matter (PM) 
fractions: PM-10, and PM-2.5. Peak hour emissions were estimated for all five pollutants 
based on the peak hour traffic volume and speed for each segment of the affected 
roadways (see Attachment C for volumes). This information resulted in a comparison of 
the proposed project’s total emissions (per alternative) relative to the No-Build Alternative 
total emissions.   
 
Mesoscale assumptions and inputs were agreed upon, prior to starting, in a proposed 
methodology letter dated July 2, 2013.   Mesoscale assumptions, inputs, and results are 
presented below. 

 
3.2 Emission Factors 

 
The emission factors were determined from the MOVES (Motor Vehicle Emission 
Simulator) 2010b computer model, which is currently the approved emission factor 
model.  MOVES generates emission factors based on varying characteristics of the vehicle 
fleet and adopted emission control strategies.  Characteristics include the vehicle type, 
speed, operating mode of the vehicles, ambient temperature, and other factors. 
 
County level emission rates for 2015, 2025, and 2035 from the MOVES 2010b 
computer model were predicted for all five pollutants by speed and road type.  These 
MOVES values were then used to determine the all-vehicle emissions for roadways in the 
proposed project study area.  See Attachment B for a summary of emission factors used 
and the MOVES model input printouts. 

 
3.3 Traffic Volumes 

 
PM peak hour traffic volumes were used for the analysis.  All traffic volumes for the 
mesoscale analysis were obtained from Stantec.  Due to the proposed roadway 
realignments and ramp modifications, traffic patterns within the project corridor will be 
changed.  In addition, the proposed improvements are expected to generate additional 
traffic within the project corridor.  Additional information on traffic volumes can be found 
in the design approval document for this project. 
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3.4 Traffic Speeds 

 
The vehicle operating speeds used for the analysis are generally the free flow speeds 
obtained from the design approval document and modified to accommodate traffic 
control along the corridor.  For the build scenario, the speeds were lowered along Union 
Road (former Inner Loop) to accommodate for the traffic calming measures that have 
been incorporated into the proposed design. Speeds used for each link in the analysis are 
presented in the tables within Attachment C. 
 
3.5 Mesoscale Analysis Results 

 
The emission estimates for each alternative were based on the vehicle volume, vehicle 
classifications, and speed for each segment of the roadway on a link-by-link basis.  
Vehicle emissions from the affected roadways have been analyzed to study the proposed 
project’s total emissions (per alternative) relative to the No-Build Alternative total 
emissions.  
 
Vehicle average speed, segment lengths, traffic volumes, and emission factors for each 
segment of the affected roadways are summarized in the tables in Attachment C.  The 
tables in Attachment C list the calculated peak-hour, vehicle-miles-traveled (VMT) and 
total hourly emissions for each roadway segment for VOC, CO, NOx, PM10, and PM2.5 
in years 2015 (ETC), 2025 (ETC+10), and 2035 (ETC+20) for the no-build and build 
alternatives. 

 
Table 3-1 is a summary of total emissions (in grams) for the No-Build and Build 
Alternative. The results indicate that the Build Alternative generally has a greater amount 
of emissions for all five pollutants than the No-Build Alternative. The results of the 
Mesoscale analysis indicate that construction of the Build Alternative would result in 
emissions burden increases in the project study area, for all three years of study, ranging 
from: 
 

• 4.00% to 13.41% for CO 
• 6.83% to 9.12% for NOx 
• 14.68% to 21.75% for VOCs 
• 17.38% to 26.72% for PM-10 
• 9.90% to 20.86% for PM-2.5 

 
3.6 Mesoscale Analysis Conclusions 

 
The emissions burdens for all five pollutants are expected to increase within the project 
area if the Build Alternative is constructed.  The maximum expected increases over all 
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three years of study for CO (13.41%), NOx (9.12%), VOCs (21.75%), PM-10 (26.72%), 
and PM-2.5 (20.86%) should be noted in the appropriate section of the design approval 
document.  However, the results of the Mesoscale analysis are relative and do not directly 
indicate that the emissions in the area are expected to be above regulatory thresholds.   
The Mesoscale results may be used as a screening tool to identify individual pollutants 
that are more likely to exceed regulatory levels in the future. 
 
The higher pollutant emission rates for the Build Alternative are due to the conversion of a 
limited access roadway with consistent free-flow speeds averaging 50 mph to a full access 
roadway with 30 mph signal controlled stop-and-go traffic.  Slower speed stop-and-go 
traffic is less efficient and would generate higher emission levels for all five of the studied 
pollutants.  However, it should be noted that, since this project is expected to affect only 
the immediate area of the project corridor and not the surrounding roadway network, this 
study was performed on a limited study area as shown in Appendix A.  The effect of a 
limited study area can yield inflated percent changes for a mesoscale analysis since there 
is no dilution of the project’s effects from the surrounding roadways with minor changes.   
 
Generally, the changes represented by this project will slow traffic along this corridor to 
speeds similar to that of other City streets within the surrounding roadway network such as 
Monroe Avenue, East Avenue, and East Main Street.  Therefore, regardless of the percent 
increase in emissions from the downgrade of this freeway to a City street, future emissions 
along the proposed corridor would likely be similar to the expected background emissions 
found on other comparable volume streets present in this area of the City. 
 
There is no EPM specified percentage level that would indicate that these pollutants would 
require further study; however, the general rule of thumb is an increase of more than 10% 
for the build alternatives.  Since the maximum percentage increases for these pollutants is 
more than 10% for four of the pollutants, these percentage increases must be further 
screened and documented in the design approval document.  A screening of the project 
was performed to indicate whether additional analysis in the form of microscale or hot-
spot analyses would be appropriate (see Section 4.0).  
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4.0 MICROSCALE/HOT-SPOT ANALYSIS 
 

4.1 Methodology 
 

The methodology for this analysis conforms to the NYSDOT EPM, Chapter I and all 
subsequent updates that have been distributed by the Engineering Division - Office of 
Environment (ref. 1).  The project was screened per the EPM criteria identified below to 
determine if microscale analysis was appropriate.   
 
4.2 CO Microscale Analysis Screening 
 

The EPM CO microscale screening is a screening of the corridor to identify 
potential locations, for further study, that may exceed the air quality standards in 
the future.  The project corridor was screened to determine if any of the 
intersections under the project’s build alternative met the EPM level-of-service, 
capture criteria, and volume thresholds to warrant a microscale analysis for 
carbon monoxide (CO).  There are three sets of criteria, each of which must be 
met to warrant the performance of a CO microscale air-quality analysis.  These 
are: 

 
$ Level-of-Service (LOS) Screening.  This criterion states that intersections 

with a build ETC, ETC+10, and ETC+20 LOS of D, E, or F should be 
considered for a microscale analysis; 

 
$ Capture Criteria Screening.  Intersections meeting the LOS Screening 

Criterion should be screened against the following: 
 

 A 10% or more reduction in source-receptor distance (the straight-line 
distance between the edge of the travel lane closest to the receptor and 
that point of the receptor closest to the roadway); 

 
 A 10% or more increase in traffic volume on affected roadways for ETC, 

ETC+10, or ETC+20; 
 
 A 10% or more increase in vehicle emissions for ETC, ETC+10, or 

ETC+20.  Increases in vehicle emissions can be due to speed changes, 
changes in operating conditions (hot/cold starts), changes in vehicle mix, 
etc; 

 
 Any increase in the number of queued lanes; or 
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 A 20% reduction in speed, when the estimated average speed is 48 km/hr; 
and 

 
$ Volume Threshold Screening.  Intersections that meet both the LOS 

Screening and the Capture Criteria Screening must also meet the 
volume/emission factor thresholds that are presented in the EPM. 

 
Intersections that meet both the volume threshold screening, the LOS screening, 
and any one of the capture criteria should be considered for CO microscale air-
quality analysis. 

   
This project meets some of the above capture criteria; however, under the 
projected emission factors (based on MOVES analysis), this corridor does not have 
sufficient volume to meet the volume/emission factor thresholds that are presented 
under the EPM “Volume Threshold Screening”.  Therefore, the screening indicated 
that none of the project’s intersections or free-flow areas warrant microscale 
analysis for CO. 

 
4.3 PM-10 and PM-2.5 Microscale Analysis Screening 

 
In accordance with the TEM/EPM, this project has been screened through the 
requirements identified in the December 2010 EPA document “Transportation 
Conformity Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 
Nonattainment and Maintenance Areas” (EPA-420-B-10-040).  In accordance 
with EPA-420-B-10-040, the requirement for a microscale (a.k.a hot-spot) 
analysis is triggered by a project related significant increase in diesel vehicles.  
EPA's final rule on PM hot-spot analyses requires localized assessment for projects 
of air quality concern. The final rule defines the projects of air quality concern that 
require a PM2.5 or PM10 hot-spot analysis in 40 CFR 93.123(b)(1) as:  
1. New or expanded highway projects that have a significant number of or 

significant increase in diesel vehicles; 
2. Projects affecting intersections that are Level-of-Service D, E, or F with a 

significant number of diesel vehicles, or those that will change to Level-of-
Service D, E, or F because of increased traffic volumes from a significant 
number of diesel vehicles related to the project; 

3. New bus and rail terminals and transfer points that have a significant number 
of diesel vehicles congregating at a single location; 

4. Expanded bus and rail terminals and transfer points that significantly increase 
the number of diesel vehicles congregating at a single location; and 

5. Projects in or affecting locations, areas, or categories of sites which are 
identified in the PM2.5 or PM10 applicable implementation plan or 
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implementation plan submission, as appropriate, as sites of violation or 
possible violation. 

 
Since it is not anticipated that the Build Alternative will cause an increase in diesel 
vehicles, a PM microscale analysis is not warranted for this project. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
 

5.1 Emission Analyses 
 

Emission analyses and screenings indicated that the proposed project is not 
expected to have significant CO, NOx, VOCs, PM-10, and PM-2.5 air-quality 
impacts.  The replacement of the expressway with a full access City street is 
expected to raise pollutant emission rates between 9% and 27% for the immediate 
area of the corridor.  Regardless, the screening of the corridor indicated that the 
overall volumes and the heavy vehicle volumes along the corridor are too low 
(below the thresholds) to warrant an in-depth microscale analysis for CO or PM.  
Therefore, in accordance with the EPM guidance, the screening indicates that a 
violation of the NAAQS is considered “extremely unlikely” for CO and PM and no 
further study is warranted. 

 
5.2 Lead Emissions 

 
The FHWA has advised that a microscale lead analysis for highway projects is not 
needed or warranted.  Lead emissions have been substantially reduced from past 
levels due to the reduction of lead in gasoline.  Future lead emissions will continue 
to be reduced and eventually eliminated as a result of regulation and legislation.  
Measures include the prohibition of the manufacture, sale, or introduction into 
commerce of any engine requiring leaded gasoline (since model year 1992) and 
the requirement for reformulated gasoline to contain no heavy metals. 

 
5.3 Construction Impacts on Air Quality 

 
Construction vehicles emit pollutants and generate dust during the construction 
phase.  Most pollutants, emitted by either gasoline or diesel powered engines, will 
have a temporary, minor impact on the study area's air quality.  Dust particulates 
may remain airborne for several hours and, under conducive meteorological 
conditions, may settle at some distance from the construction site. 

 
Provisions to control construction-generated pollution are specified in Section 
107-11 of the NYSDOT Standard Specifications - Construction and Materials (ref. 
3).  Additional abatement measures to control dust include watering, cover 
materials, and the application of calcium chloride.  The maintenance of 
construction equipment in proper operating condition will aid in the reduction of 
vehicle emissions. 

 
Although air quality within the project corridor and the immediate vicinity will 
experience impacts during the construction period, the use of abatement measures 
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for dust control and proper vehicle maintenance should lessen the severity of these 
impacts. 

 



 

 
H:\2012\12198 ROCHESTER I-490 INNER LOOP\10. ENV DATA AND ENV ASSESSMENT\10.I. AIR QUALITY ASSESSMENT\REPORT\IL AIR REP V02.DOC 
December 6, 2013 16 

6.0 REFERENCES 
 
1. NYSDOT.  Environmental Procedures Manual (EPM), prepared by the NYSDOT 

Engineering Division - Office of Environment (formerly the Environmental Analysis Bureau) 
2008.  Air Quality Analysis Procedures (Section 8 of Chapter 1.1 was updated in 
December 2012). 

 
2. NYSDEC.  2011 Annual New York State Air Quality Report, Ambient Air Monitoring 

System. 
 
3. NYSDOT.  Standard Specifications - Construction and Materials, Section 107-11. 
 
4. USEPA. Transportation Conformity Guidance for 2008 Ozone Nonattainment Areas 

(EPA-420-B-12-045), July 2012 
 
 
 

 



ATTACHMENT A 
Project Location and Study Area Maps



 

FI
G

U
RE

 1
 –

 P
RO

JE
C

T 
LO

C
AT

IO
N

 M
AP

 

P.
I.N

. 4
94

0.
T7

 
In

ne
r 

Lo
op

 R
ec

on
st

ru
ct

io
n 

Pr
oj

ec
t 

C
ity

 o
f R

oc
he

st
er

, M
on

ro
e 

C
ou

nt
y,

 N
ew

 Y
or

k 

N
ot

 to
 S

ca
le

 

W
at

ts
 A

E 
95

 P
er

ry
 S

tre
et

 
Bu

ffa
lo

, N
ew

 Y
or

k 
N

ov
em

be
r 

20
13

 
So

ur
ce

: M
ic

ro
so

ft 
Bi

ng
 2

01
3.

 

N
 

Pr
oj

ec
t L

oc
at

io
n 

Pr
oj

ec
t 

 L
oc

at
io

n 

L
a

k
e

 O
n

ta
ri

o
 



P
R

O
JE

C
T

 L
O

C
A

T
IO

N
 M

A
P

w
w

w
.s

ta
n

te
c.

co
m

(5
8
5
) 

4
7
5
-1

4
4
0

R
o

c
h

e
st

e
r,

 N
Y

 1
4

6
1

4

6
1
 C

o
m

m
e
rc

ia
l 

S
tr

e
e
t

S
ta

n
te

c

P
.I

.N
. 
4
9
4
0
.T

7

S
O

U
T

H
 C

L
IN

T
O

N
 S

T
R

E
E

T
 T

O
 E

A
S

T
 M

A
IN

 S
T

R
E

E
T

IN
N

E
R

 L
O

O
P

 E
A

S
T

 R
E

C
O

N
S

T
R

C
T

IO
N

 P
R

O
JE

C
T

N
.T
.S
.

4
9

0

U
N

IO
N

 S
T

P
IT

K
IN
 S

T U
N
IO

N
 S

T

A
L
E
X
A
N

D
E
R
 S

T
A
L
E
X
A
N

D
E
R
 S

T

U
N

IO
N

 S
T

LYNDHURST ST

DELEVAN ST
G

IB
B

S
 S

T

DALTON PL

S
C

IO
 S

T

SELDEN ST

G
R

O
V
E
 S

T

W
IN

D
S
O
R
 S

T

C
H
E
S
T
N
U
T
 S

T

C
A
R
P
E
N
T
E
R
 A

L

B
E

E
C

H
E

R
 S

T

GROVE ST

PARKER AL

G
RO

VE
 P

L

RICHMOND ST

M
AI

N 
ST

ACHILLES ST

UNIVERSITY AV

HAAGS AL

PARKER AL

CHARLOTTE ST

RICHMOND ST

GABLE AL

HAAGS AL
S
C
IO
 S

T

S
W

A
N
 S

T

G
IB

B
S
 S

T

CHARLOTTE ST

VINE ST

BELL AL M
A
T
H
E

W
S
 S

T

EUCLID ST

EAST AV

W
IN

T
H
R

O
P
 S

T

A
T
L
A
S
 S

T

LAWN ST

ELM ST

SHUART ST

L
A

W
R

E
N

C
E

 S
T

BROAD ST

B
R

O
A
D

W
A
Y

BROAD S
T

EAST AV

COURT 
ST

A
N
S
O

N
 P

L

COURT 
ST

DRYER AL

R
Y
A
N
 A

L

C
H
E
S
T
N
U
T
 S

T

GARDINER PARK

S
A
V
A
N

N
A
H
 S

T

S
T
 M

A
R
Y
S
 P

L

CHAPMAN AL

CANFIELD PL

W
OODBURY 

BLV
D

BUENA PL

LAFAYETTE PARK

BALLOU PL

B
R

O
A
D

W
A
Y

JO
R

D
A

N
 A

L

MARSHALL 
ST

L
IN

W
O

O
D
 P

L

GRIF
FIT

H S
T

PE
ARL 

ST

P
R

IE
M

 S
T

MONROE AV

S
T

S
A
V
A
N

N
A
H

S
T
IL
L
S
O

N
  
  
  
  
  
S
T

M
AI

N 
ST

UNIVERSITY AV

M
A

N
H

A
T

T
A

N
 S

Q
 D

R

C
LI

N
T
O

N
 S

T
R
E
E
T

INNER LOOP

IN
N

E
R

 L
O

O
P

INNER L
OOP

BROADW
AY

N
A

T
IO

N
A

L
 M

U
S

E
U

M
 O

F
 P

L
A

Y
T

H
E

 S
T

R
O

N
G

LYNDHURST ST

HOWELL 
ST

P
R

O
JE

C
T

E
N

D
 O

F

P
R

O
JE

C
T

S
T

A
R

T
 O

F

jkellogg
Callout
Project Study Area

jkellogg
Text Box
Figure 2 - Project Study Area Map

jkellogg
Typewritten Text

jkellogg
Typewritten Text



 

ATTACHMENT B 
Mesoscale Analysis Summary of Emission Factors 

 



In
n

er
 L

o
o

p
 C

o
rr

id
o

r 
(P

IN
 4

94
0.

T
7)

M
E

S
O

S
C

A
L

E
 A

N
A

L
Y

S
IS

M
O

V
E

S
 E

m
is

si
on

 F
ac

to
rs

 (
W

at
ts

 9
/2

01
3)

F
or

 M
on

ro
e 

C
ou

nt
y

Y
ea

r:
 2

01
5

V
O

C
 R

at
e 

- 
S

u
m

m
er

 A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
1.

08
15

08
0.

57
22

45
0.

31
93

8
0.

23
70

92
0.

18
53

21
0.

15
54

68
0.

13
74

9
0.

12
52

04
0.

11
58

2
0.

10
82

56
0.

10
11

69
0.

09
42

88
0.

08
87

68
0.

08
61

05
0.

08
85

65
0.

09
43

9
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

1.
07

12
15

0.
56

75
53

0.
31

76
56

0.
23

48
41

0.
19

18
96

0.
16

15
29

0.
14

08
1

0.
12

24
05

0.
10

81
11

0.
09

74
43

0.
08

97
67

0.
08

42
46

0.
08

03
82

0.
07

90
99

0.
08

20
99

0.
08

89
55

N
O

x 
R

at
e 

- 
S

u
m

m
er

 A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
2.

68
11

11
1.

61
13

64
1.

04
29

25
0.

72
83

24
0.

58
73

34
0.

54
85

96
0.

53
55

1
0.

52
74

86
0.

53
21

07
0.

53
29

16
0.

52
68

79
0.

52
01

29
0.

51
67

55
0.

53
95

98
0.

57
16

31
0.

59
89

79
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

2.
59

31
06

1.
56

41
92

1.
03

76
99

0.
83

21
18

0.
70

48
96

0.
61

97
6

0.
54

77
47

0.
50

78
34

0.
49

04
83

0.
48

22
47

0.
49

10
6

0.
49

73
29

0.
49

62
67

0.
51

40
63

0.
54

86
59

0.
58

05
53

C
O

 R
at

e 
- 

W
in

te
r 

A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
12

.0
85

63
7.

20
92

22
4.

75
25

05
3.

87
41

11
3.

38
20

78
3.

18
31

08
3.

20
33

66
3.

48
28

26
3.

70
86

58
3.

84
72

09
3.

81
21

81
3.

66
73

25
3.

56
10

75
3.

56
87

21
3.

83
28

03
4.

45
60

3
4

5
U

rb
an

 U
n

re
st

ri
ct

ed
 A

cc
es

s
11

.8
54

43
7.

47
82

11
5.

32
95

6
4.

62
68

92
4.

15
08

36
3.

55
96

37
3.

35
67

93
3.

08
42

39
2.

86
63

26
2.

73
38

48
2.

69
08

15
2.

69
83

89
2.

74
71

47
2.

87
15

09
3.

14
42

78
3.

87
59

34

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

H
:\2

01
2\

12
19

8 
R

oc
he

st
er

 I-
49

0 
In

ne
r 

Lo
op

\1
0.

 E
nv

 D
at

a 
an

d 
E

nv
 A

ss
es

sm
en

t\1
0.

i. 
A

ir 
Q

ua
lit

y 
A

ss
es

sm
en

t\M
es

os
ca

le
\M

es
o 

S
pr

ea
ds

he
et

s\
In

ne
r 

Lo
op

 M
es

o 
N

o-
B

ui
ld

 v
01

.x
ls

x 
 T

ab
: V

O
C

-N
O

x-
C

O
 E

T
C

 E
F

 R
ef

P
ag

e 
1 

of
 5

D
at

e:
 1

1/
15

/2
01

3 
 T

im
e:

 1
0:

09
 A

M



In
n

er
 L

o
o

p
 C

o
rr

id
o

r 
(P

IN
 4

94
0.

T
7)

M
E

S
O

S
C

A
L

E
 A

N
A

L
Y

S
IS

M
O

V
E

S
 E

m
is

si
on

 F
ac

to
rs

 (
W

at
ts

 9
/2

01
3)

F
or

 M
on

ro
e 

C
ou

nt
y

Y
ea

r:
 2

02
5

V
O

C
 R

at
e 

- 
S

u
m

m
er

 A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

68
47

99
0.

36
27

35
0.

20
28

1
0.

15
14

81
0.

11
81

06
0.

09
84

5
0.

08
67

31
0.

07
89

16
0.

07
27

49
0.

06
77

93
0.

06
32

23
0.

05
84

96
0.

05
47

53
0.

05
30

09
0.

05
53

11
0.

05
96

42
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
67

82
24

0.
36

02
56

0.
20

26
2

0.
15

03
36

0.
12

26
03

0.
10

22
39

0.
08

92
63

0.
07

66
55

0.
06

66
84

0.
05

92
67

0.
05

40
57

0.
05

03
8

0.
04

78
97

0.
04

73
56

0.
05

02
72

0.
05

54
71

N
O

x 
R

at
e 

- 
S

u
m

m
er

 A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
1.

50
91

65
0.

89
79

17
0.

57
59

73
0.

40
23

42
0.

32
55

13
0.

30
44

49
0.

29
89

09
0.

29
84

46
0.

30
37

75
0.

30
63

83
0.

30
42

74
0.

30
13

69
0.

30
03

99
0.

31
57

28
0.

33
86

87
0.

36
18

3
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

1.
46

06
43

0.
87

34
76

0.
57

35
81

0.
45

71
6

0.
38

57
24

0.
33

74
04

0.
30

39
24

0.
28

58
75

0.
27

87
9

0.
27

59
85

0.
28

25
53

0.
28

75
36

0.
28

77
41

0.
29

93
22

0.
32

38
25

0.
35

02
71

C
O

 R
at

e 
- 

W
in

te
r 

A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
8.

25
02

16
5.

04
48

26
3.

41
81

62
2.

83
52

81
2.

51
07

99
2.

39
53

14
2.

45
06

94
2.

75
42

28
2.

98
89

08
3.

13
93

42
3.

12
55

72
3.

00
73

64
2.

92
49

74
2.

93
79

68
3.

18
66

7
3.

76
77

11
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

8.
06

50
41

5.
31

04
43

3.
96

59
06

3.
53

00
85

3.
19

12
86

2.
71

15
28

2.
59

92
27

2.
39

62
34

2.
22

68
45

2.
12

77
54

2.
10

49
55

2.
12

56
59

2.
18

26
93

2.
30

06
46

2.
55

64
21

3.
23

88
8

2

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

H
:\2

01
2\

12
19

8 
R

oc
he

st
er

 I-
49

0 
In

ne
r 

Lo
op

\1
0.

 E
nv

 D
at

a 
an

d 
E

nv
 A

ss
es

sm
en

t\1
0.

i. 
A

ir 
Q

ua
lit

y 
A

ss
es

sm
en

t\M
es

os
ca

le
\M

es
o 

S
pr

ea
ds

he
et

s\
In

ne
r 

Lo
op

 M
es

o 
N

o-
B

ui
ld

 v
01

.x
ls

x 
 T

ab
: V

O
C

-N
O

x-
C

O
 E

T
C

+
10

 E
F

 R
ef

P
ag

e 
2 

of
 5

D
at

e:
 1

1/
15

/2
01

3 
 T

im
e:

 1
0:

09
 A

M



In
n

er
 L

o
o

p
 C

o
rr

id
o

r 
(P

IN
 4

94
0.

T
7)

M
E

S
O

S
C

A
L

E
 A

N
A

L
Y

S
IS

M
O

V
E

S
 E

m
is

si
on

 F
ac

to
rs

 (
W

at
ts

 9
/2

01
3)

F
or

 M
on

ro
e 

C
ou

nt
y

Y
ea

r:
 2

03
5

V
O

C
 R

at
e 

- 
S

u
m

m
er

 A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

56
74

75
0.

30
14

4
0.

17
03

17
0.

12
76

16
0.

09
81

67
0.

08
05

96
0.

06
94

32
0.

06
02

26
0.

05
33

35
0.

04
79

69
0.

04
39

68
0.

04
07

92
0.

03
84

77
0.

03
81

46
0.

04
18

17
0.

04
74

44
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
56

26
5

0.
30

00
6

0.
17

00
09

0.
12

68
88

0.
10

37
51

0.
08

63
23

0.
07

56
04

0.
06

46
48

0.
05

58
97

0.
04

94
05

0.
04

47
3

0.
04

14
66

0.
03

94
2

0.
03

91
91

0.
04

22
52

0.
04

74
46

N
O

x 
R

at
e 

- 
S

u
m

m
er

 A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
1.

23
04

52
0.

74
38

94
0.

48
60

32
0.

33
24

31
0.

26
22

06
0.

24
37

04
0.

23
60

76
0.

23
29

33
0.

23
58

3
0.

23
77

44
0.

23
65

89
0.

23
49

59
0.

23
58

38
0.

25
00

05
0.

27
14

86
0.

29
44

17
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

1.
20

80
43

0.
72

30
6

0.
47

65
19

0.
38

07
54

0.
31

95
54

0.
27

79
61

0.
25

17
01

0.
23

81
15

0.
23

34
43

0.
23

19
99

0.
23

78
19

0.
24

22
31

0.
24

30
07

0.
25

12
38

0.
27

12
88

0.
29

42
61

C
O

 R
at

e 
- 

W
in

te
r 

A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
7.

46
07

64
4.

64
47

16
3.

22
87

64
2.

68
63

24
2.

35
93

33
2.

24
14

9
2.

17
46

22
2.

10
36

57
2.

05
89

39
2.

02
39

67
1.

98
34

02
1.

94
72

25
1.

93
95

2.
06

55
14

2.
40

95
76

3.
09

73
49

5
U

rb
an

 U
n

re
st

ri
ct

ed
 A

cc
es

s
7.

42
63

03
4.

95
86

16
3.

75
49

3
3.

36
55

5
3.

04
67

06
2.

58
05

4
2.

47
90

96
2.

28
83

93
2.

12
70

27
2.

03
33

17
2.

01
23

97
2.

03
26

72
2.

08
79

54
2.

19
90

3
2.

44
72

54
3.

09
78

07

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

H
:\2

01
2\

12
19

8 
R

oc
he

st
er

 I-
49

0 
In

ne
r 

Lo
op

\1
0.

 E
nv

 D
at

a 
an

d 
E

nv
 A

ss
es

sm
en

t\1
0.

i. 
A

ir 
Q

ua
lit

y 
A

ss
es

sm
en

t\M
es

os
ca

le
\M

es
o 

S
pr

ea
ds

he
et

s\
In

ne
r 

Lo
op

 M
es

o 
N

o-
B

ui
ld

 v
01

.x
ls

x 
 T

ab
: V

O
C

-N
O

x-
C

O
 E

T
C

+
20

 E
F

 R
ef

P
ag

e 
3 

of
 5

D
at

e:
 1

1/
15

/2
01

3 
 T

im
e:

 1
0:

09
 A

M



In
n

er
 L

o
o

p
 C

o
rr

id
o

r 
(P

IN
 4

94
0.

T
7)

M
E

S
O

S
C

A
L

E
 A

N
A

L
Y

S
IS

M
O

V
E

S
 E

m
is

si
on

 F
ac

to
rs

 (
W

at
ts

 9
/2

01
3)

F
or

 M
on

ro
e 

C
ou

nt
y

20
15

 P
M

10
 R

at
e 

- 
Y

ea
rl

y 
A

ve
ra

g
e 

P
M

 P
ea

k 
(g

ra
m

/m
ile

) 
- 

B
y 

M
O

V
E

S
 R

o
ad

 T
yp

e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

44
77

12
0.

24
24

8
0.

14
05

35
0.

10
63

21
0.

08
19

81
0.

06
68

06
0.

05
79

4
0.

05
18

56
0.

04
77

6
0.

04
42

33
0.

03
99

7
0.

03
50

04
0.

03
12

76
0.

02
91

29
0.

02
80

86
0.

02
83

72
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
42

80
2

0.
22

90
02

0.
13

07
1

0.
09

74
18

0.
08

02
35

0.
06

86
96

0.
05

66
76

0.
04

63
5

0.
03

88
94

0.
03

30
32

0.
02

82
81

0.
02

49
83

0.
02

30
75

0.
02

20
95

0.
02

18
78

0.
02

28
65

20
25

 P
M

10
 R

at
e 

- 
Y

ea
rl

y 
A

ve
ra

g
e 

P
M

 P
ea

k 
(g

ra
m

/m
ile

) 
- 

B
y 

M
O

V
E

S
 R

o
ad

 T
yp

e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

41
40

27
0.

22
43

05
0.

12
91

96
0.

09
69

54
0.

07
37

35
0.

05
91

15
0.

05
02

69
0.

04
43

4
0.

03
99

33
0.

03
62

42
0.

03
22

14
0.

02
78

39
0.

02
45

81
0.

02
27

23
0.

02
18

19
0.

02
22

29
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
39

63
64

0.
21

15
91

0.
11

95
37

0.
08

79
04

0.
07

16
87

0.
06

13
48

0.
04

97
07

0.
04

03
8

0.
03

33
45

0.
02

77
84

0.
02

30
43

0.
01

97
8

0.
01

80
8

0.
01

71
2

0.
01

68
27

0.
01

77
37

20
35

 P
M

10
 R

at
e 

- 
Y

ea
rl

y 
A

ve
ra

g
e 

P
M

 P
ea

k 
(g

ra
m

/m
ile

) 
- 

B
y 

M
O

V
E

S
 R

o
ad

 T
yp

e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

41
99

77
0.

22
45

42
0.

12
80

04
0.

09
57

95
0.

07
20

42
0.

05
71

32
0.

04
71

76
0.

03
90

64
0.

03
28

98
0.

02
81

13
0.

02
39

07
0.

02
03

23
0.

01
78

32
0.

01
67

27
0.

01
65

1
0.

01
76

15
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
38

82
12

0.
20

73
19

0.
11

70
93

0.
08

60
13

0.
06

99
65

0.
05

98
3

0.
04

82
51

0.
03

90
95

0.
03

21
39

0.
02

66
41

0.
02

20
19

0.
01

88
54

0.
01

72
22

0.
01

62
06

0.
01

58
29

0.
01

66
88

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

H
:\2

01
2\

12
19

8 
R

oc
he

st
er

 I-
49

0 
In

ne
r 

Lo
op

\1
0.

 E
nv

 D
at

a 
an

d 
E

nv
 A

ss
es

sm
en

t\1
0.

i. 
A

ir 
Q

ua
lit

y 
A

ss
es

sm
en

t\M
es

os
ca

le
\M

es
o 

S
pr

ea
ds

he
e

ts
\In

ne
r 

Lo
op

 M
es

o 
N

o-
B

ui
ld

 v
01

.x
ls

x 
 T

ab
: P

M
10

 E
F

 R
ef

P
ag

e 
4 

of
 5

D
at

e:
 1

1/
15

/2
01

3 
 T

im
e:

 1
0:

09
 A

M



In
n

er
 L

o
o

p
 C

o
rr

id
o

r 
(P

IN
 4

94
0.

T
7)

M
E

S
O

S
C

A
L

E
 A

N
A

L
Y

S
IS

M
O

V
E

S
 E

m
is

si
on

 F
ac

to
rs

 (
W

at
ts

 9
/2

01
3)

F
or

 M
on

ro
e 

C
ou

nt
y

20
15

 P
M

2.
5 

R
at

e 
- 

Y
ea

rl
y 

A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

17
91

87
0.

09
83

05
0.

05
86

57
0.

04
47

13
0.

03
61

59
0.

03
15

2
0.

02
97

5
0.

02
91

53
0.

02
93

56
0.

02
91

81
0.

02
77

24
0.

02
51

94
0.

02
32

7
0.

02
24

46
0.

02
23

26
0.

02
29

92
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
17

14
71

0.
09

44
02

0.
05

71
34

0.
04

50
5

0.
03

85
6

0.
03

31
37

0.
02

89
62

0.
02

47
73

0.
02

20
87

0.
02

00
86

0.
01

86
88

0.
01

77
13

0.
01

70
66

0.
01

70
83

0.
01

77
05

0.
01

90
48

20
25

 P
M

2.
5 

R
at

e 
- 

Y
ea

rl
y 

A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

14
63

42
0.

08
06

24
0.

04
76

61
0.

03
56

4
0.

02
81

82
0.

02
40

91
0.

02
23

58
0.

02
19

45
0.

02
18

73
0.

02
15

56
0.

02
03

31
0.

01
83

61
0.

01
68

81
0.

01
63

27
0.

01
63

39
0.

01
71

26
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
14

06
7

0.
07

75
26

0.
04

63
65

0.
03

59
07

0.
03

03
51

0.
02

60
67

0.
02

22
58

0.
01

90
29

0.
01

67
46

0.
01

50
31

0.
01

36
43

0.
01

27
03

0.
01

22
58

0.
01

22
96

0.
01

28
51

0.
01

41
29

20
35

 P
M

2.
5 

R
at

e 
- 

Y
ea

rl
y 

A
ve

ra
g

e 
P

M
 P

ea
k 

(g
ra

m
/m

ile
) 

- 
B

y 
M

O
V

E
S

 R
o

ad
 T

yp
e

R
o

ad
 T

yp
e

M
O

V
E

S
 R

o
ad

 D
es

cr
ip

ti
o

n
2.

5
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

1
O

ff
-N

et
w

o
rk

2
R

u
ra

l R
es

tr
ic

te
d

 A
cc

es
s

3
R

u
ra

l U
n

re
st

ri
ct

ed
 A

cc
es

s
4

U
rb

an
 R

es
tr

ic
te

d
 A

cc
es

s
0.

14
08

96
0.

07
71

81
0.

04
54

18
0.

03
37

76
0.

02
62

8
0.

02
21

65
0.

01
95

12
0.

01
71

86
0.

01
55

84
0.

01
43

39
0.

01
30

24
0.

01
18

45
0.

01
11

36
0.

01
12

84
0.

01
19

44
0.

01
33

48
5

U
rb

an
 U

n
re

st
ri

ct
ed

 A
cc

es
s

0.
13

27
62

0.
07

33
9

0.
04

40
07

0.
03

40
87

0.
02

86
93

0.
02

46
01

0.
02

08
51

0.
01

77
89

0.
01

55
82

0.
01

39
3

0.
01

26
57

0.
01

18
12

0.
01

14
34

0.
01

14
19

0.
01

18
95

0.
01

31
25

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

A
ve

ra
g

e 
V

eh
ic

le
 S

p
ee

d
 (

m
p

h
)

H
:\2

01
2\

12
19

8 
R

oc
he

st
er

 I-
49

0 
In

ne
r 

Lo
op

\1
0.

 E
nv

 D
at

a 
an

d 
E

nv
 A

ss
es

sm
en

t\1
0.

i. 
A

ir 
Q

ua
lit

y 
A

ss
es

sm
en

t\M
es

os
ca

le
\M

es
o 

S
pr

ea
ds

he
et

s\
In

ne
r 

Lo
op

 M
es

o 
N

o-
B

ui
ld

 v
01

.x
ls

x 
 T

ab
: P

M
2.

5 
E

F
 R

ef
P

ag
e 

5 
of

 5
D

at
e:

 1
1/

15
/2

01
3 

 T
im

e:
 1

0:
09

 A
M



EPA MOVES RunSpec File Name:
    C:\Users\jkellogg\Downloads\Air\MOVES\MOVES Inputs\2015
Monroe Co ERates v05

Description:
Monroe County Emission Rates for 2015

Domain/Scale: County
Calculation Type: Emission Rates

    MOVESScenarioID: Monroe County 2015 Emission Rates

Time Spans:

    Aggregate By: Hour

    Years:

        2015

    Months:

        January

        April

        July

        October

    Days:

        Weekdays

    Hours:

        Begin Hour: 00:00 - 00:59

        End Hour: 23:00 - 23:59

Geographic Bounds:

    LINK geography
    Selection: NEW YORK - Monroe County

On Road Vehicle Equipment:
    Compressed Natural Gas (CNG) - Transit Bus

    Diesel Fuel - Combination Long-haul Truck
    Diesel Fuel - Combination Short-haul Truck

    Diesel Fuel - Intercity Bus

    Diesel Fuel - Light Commercial Truck
    Diesel Fuel - Motor Home



    Diesel Fuel - Passenger Car
    Diesel Fuel - Passenger Truck
    Diesel Fuel - Refuse Truck

    Diesel Fuel - School Bus
    Diesel Fuel - Single Unit Long-haul Truck
    Diesel Fuel - Single Unit Short-haul Truck

    Diesel Fuel - Transit Bus
    Gasoline - Combination Short-haul Truck
    Gasoline - Light Commercial Truck

    Gasoline - Motor Home
    Gasoline - Motorcycle
    Gasoline - Passenger Car

    Gasoline - Passenger Truck

    Gasoline - Refuse Truck

    Gasoline - School Bus

    Gasoline - Single Unit Long-haul Truck

    Gasoline - Single Unit Short-haul Truck

    Gasoline - Transit Bus

Road Types:

    Off-Network

    Rural Restricted Access

    Rural Unrestricted Access

    Urban Restricted Access

    Urban Unrestricted Access

Pollutants And Processes:

    Running Exhaust Carbon Monoxide (CO)
    Start Exhaust Carbon Monoxide (CO)
    Crankcase Running Exhaust Carbon Monoxide (CO)

    Crankcase Start Exhaust Carbon Monoxide (CO)
    Crankcase Extended Idle Exhaust Carbon Monoxide (CO)
    Extended Idle Exhaust Carbon Monoxide (CO)

    Running Exhaust Non-Methane Hydrocarbons

    Start Exhaust Non-Methane Hydrocarbons
    Evap Permeation Non-Methane Hydrocarbons

    Evap Fuel Vapor Venting Non-Methane Hydrocarbons

    Evap Fuel Leaks Non-Methane Hydrocarbons



    Crankcase Running Exhaust Non-Methane Hydrocarbons
    Crankcase Start Exhaust Non-Methane Hydrocarbons
    Crankcase Extended Idle Exhaust Non-Methane Hydrocarbons

    Refueling Displacement Vapor Loss Non-Methane Hydrocarbons
    Refueling Spillage Loss Non-Methane Hydrocarbons
    Extended Idle Exhaust Non-Methane Hydrocarbons

    Running Exhaust Oxides of Nitrogen (NOx)
    Start Exhaust Oxides of Nitrogen (NOx)
    Crankcase Running Exhaust Oxides of Nitrogen (NOx)

    Crankcase Start Exhaust Oxides of Nitrogen (NOx)
    Crankcase Extended Idle Exhaust Oxides of Nitrogen (NOx)
    Extended Idle Exhaust Oxides of Nitrogen (NOx)

    Running Exhaust Primary Exhaust PM10  - Total

    Start Exhaust Primary Exhaust PM10  - Total

    Crankcase Running Exhaust Primary Exhaust PM10  - Total

    Crankcase Start Exhaust Primary Exhaust PM10  - Total

    Crankcase Extended Idle Exhaust Primary Exhaust PM10  - Total

    Extended Idle Exhaust Primary Exhaust PM10  - Total

    Running Exhaust Primary Exhaust PM2.5 - Total

    Start Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Running Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Start Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Extended Idle Exhaust Primary Exhaust PM2.5 - Total

    Extended Idle Exhaust Primary Exhaust PM2.5 - Total

    Brakewear Primary PM10 - Brakewear Particulate

    Running Exhaust Primary PM10 - Elemental Carbon

    Start Exhaust Primary PM10 - Elemental Carbon

    Crankcase Running Exhaust Primary PM10 - Elemental Carbon
    Crankcase Start Exhaust Primary PM10 - Elemental Carbon
    Crankcase Extended Idle Exhaust Primary PM10 - Elemental

Carbon

    Extended Idle Exhaust Primary PM10 - Elemental Carbon
    Running Exhaust Primary PM10 - Organic Carbon

    Start Exhaust Primary PM10 - Organic Carbon
    Crankcase Running Exhaust Primary PM10 - Organic Carbon

    Crankcase Start Exhaust Primary PM10 - Organic Carbon

    Crankcase Extended Idle Exhaust Primary PM10 - Organic Carbon
    Extended Idle Exhaust Primary PM10 - Organic Carbon



    Running Exhaust Primary PM10 - Sulfate Particulate
    Start Exhaust Primary PM10 - Sulfate Particulate
    Crankcase Running Exhaust Primary PM10 - Sulfate Particulate

    Crankcase Start Exhaust Primary PM10 - Sulfate Particulate
    Crankcase Extended Idle Exhaust Primary PM10 - Sulfate
Particulate

    Extended Idle Exhaust Primary PM10 - Sulfate Particulate
    Tirewear Primary PM10 - Tirewear Particulate
    Brakewear Primary PM2.5 - Brakewear Particulate

    Running Exhaust Primary PM2.5 - Elemental Carbon
    Start Exhaust Primary PM2.5 - Elemental Carbon
    Crankcase Running Exhaust Primary PM2.5 - Elemental Carbon

    Crankcase Start Exhaust Primary PM2.5 - Elemental Carbon

    Crankcase Extended Idle Exhaust Primary PM2.5 - Elemental

Carbon

    Extended Idle Exhaust Primary PM2.5 - Elemental Carbon

    Running Exhaust Primary PM2.5 - Organic Carbon

    Start Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Running Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Start Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Extended Idle Exhaust Primary PM2.5 - Organic

Carbon

    Extended Idle Exhaust Primary PM2.5 - Organic Carbon

    Running Exhaust Primary PM2.5 - Sulfate Particulate

    Start Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Running Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Start Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Extended Idle Exhaust Primary PM2.5 - Sulfate
Particulate
    Extended Idle Exhaust Primary PM2.5 - Sulfate Particulate

    Tirewear Primary PM2.5 - Tirewear Particulate

    Running Exhaust Total Energy Consumption
    Start Exhaust Total Energy Consumption

    Extended Idle Exhaust Total Energy Consumption
    Running Exhaust Total Gaseous Hydrocarbons

    Start Exhaust Total Gaseous Hydrocarbons

    Evap Permeation Total Gaseous Hydrocarbons
    Evap Fuel Vapor Venting Total Gaseous Hydrocarbons



    Evap Fuel Leaks Total Gaseous Hydrocarbons
    Crankcase Running Exhaust Total Gaseous Hydrocarbons
    Crankcase Start Exhaust Total Gaseous Hydrocarbons

    Crankcase Extended Idle Exhaust Total Gaseous Hydrocarbons
    Refueling Displacement Vapor Loss Total Gaseous Hydrocarbons
    Refueling Spillage Loss Total Gaseous Hydrocarbons

    Extended Idle Exhaust Total Gaseous Hydrocarbons
    Running Exhaust Volatile Organic Compounds
    Start Exhaust Volatile Organic Compounds

    Evap Permeation Volatile Organic Compounds
    Evap Fuel Vapor Venting Volatile Organic Compounds
    Evap Fuel Leaks Volatile Organic Compounds

    Crankcase Running Exhaust Volatile Organic Compounds

    Crankcase Start Exhaust Volatile Organic Compounds

    Crankcase Extended Idle Exhaust Volatile Organic Compounds

    Refueling Displacement Vapor Loss Volatile Organic Compounds

    Refueling Spillage Loss Volatile Organic Compounds

    Extended Idle Exhaust Volatile Organic Compounds

Strategies:

Strategies:

Rate of Progress:

    Rate of Progress calculations are disabled

Manage Input Data Sets:

General Output:

    Output Database Server Name: localhost

    Output Database Name: 2015Monroecoratesv05
    Units:
        Mass Units: Grams

        Energy Units: Million BTU

        Distance Units: Miles
    Activity Outputs:

        Distance Traveled

        Source Hours



        Population

Output Emissions Breakdown:

    Emission Process
    On Road/Off Road
    Road Type

    Source Use Type
    Output Time Step
        Hour

    Geographic Output Detail
        LINK

Advanced Performance Features:

    Do Not Execute:

    Save Data From:

    Do Not Save Generator Data

    Saved Data Database Server Name: [using default]

    Saved Data Database Name: [using default]

    Custom Default Database Server Name: [using default]

    Custom Default Database Name: [using default]

    Perform Final Aggregation (if necessary)

    Remove data from MOVESOutput after creating rates    Remove

data from MOVESActivityOutput after creating rates



EPA MOVES RunSpec File Name:
    C:\Users\jkellogg\Downloads\Air\MOVES\MOVES Inputs\2025
Monroe Co ERates v03

Description:
Monroe County Emission Rates for 2025

Domain/Scale: County
Calculation Type: Emission Rates

    MOVESScenarioID: 2025_MonroeCoEmissionRates

Time Spans:

    Aggregate By: Hour

    Years:

        2025

    Months:

        January

        April

        July

        October

    Days:

        Weekdays

    Hours:

        Begin Hour: 00:00 - 00:59

        End Hour: 23:00 - 23:59

Geographic Bounds:

    LINK geography
    Selection: NEW YORK - Monroe County

On Road Vehicle Equipment:
    Compressed Natural Gas (CNG) - Transit Bus

    Diesel Fuel - Combination Long-haul Truck
    Diesel Fuel - Combination Short-haul Truck

    Diesel Fuel - Intercity Bus

    Diesel Fuel - Light Commercial Truck
    Diesel Fuel - Motor Home



    Diesel Fuel - Passenger Car
    Diesel Fuel - Passenger Truck
    Diesel Fuel - Refuse Truck

    Diesel Fuel - School Bus
    Diesel Fuel - Single Unit Long-haul Truck
    Diesel Fuel - Single Unit Short-haul Truck

    Diesel Fuel - Transit Bus
    Gasoline - Combination Short-haul Truck
    Gasoline - Light Commercial Truck

    Gasoline - Motor Home
    Gasoline - Motorcycle
    Gasoline - Passenger Car

    Gasoline - Passenger Truck

    Gasoline - Refuse Truck

    Gasoline - School Bus

    Gasoline - Single Unit Long-haul Truck

    Gasoline - Single Unit Short-haul Truck

    Gasoline - Transit Bus

Road Types:

    Off-Network

    Rural Restricted Access

    Rural Unrestricted Access

    Urban Restricted Access

    Urban Unrestricted Access

Pollutants And Processes:

    Running Exhaust Carbon Monoxide (CO)
    Start Exhaust Carbon Monoxide (CO)
    Crankcase Running Exhaust Carbon Monoxide (CO)

    Crankcase Start Exhaust Carbon Monoxide (CO)
    Crankcase Extended Idle Exhaust Carbon Monoxide (CO)
    Extended Idle Exhaust Carbon Monoxide (CO)

    Running Exhaust Non-Methane Hydrocarbons

    Start Exhaust Non-Methane Hydrocarbons
    Evap Permeation Non-Methane Hydrocarbons

    Evap Fuel Vapor Venting Non-Methane Hydrocarbons

    Evap Fuel Leaks Non-Methane Hydrocarbons



    Crankcase Running Exhaust Non-Methane Hydrocarbons
    Crankcase Start Exhaust Non-Methane Hydrocarbons
    Crankcase Extended Idle Exhaust Non-Methane Hydrocarbons

    Refueling Displacement Vapor Loss Non-Methane Hydrocarbons
    Refueling Spillage Loss Non-Methane Hydrocarbons
    Extended Idle Exhaust Non-Methane Hydrocarbons

    Running Exhaust Oxides of Nitrogen (NOx)
    Start Exhaust Oxides of Nitrogen (NOx)
    Crankcase Running Exhaust Oxides of Nitrogen (NOx)

    Crankcase Start Exhaust Oxides of Nitrogen (NOx)
    Crankcase Extended Idle Exhaust Oxides of Nitrogen (NOx)
    Extended Idle Exhaust Oxides of Nitrogen (NOx)

    Running Exhaust Primary Exhaust PM10  - Total

    Start Exhaust Primary Exhaust PM10  - Total

    Crankcase Running Exhaust Primary Exhaust PM10  - Total

    Crankcase Start Exhaust Primary Exhaust PM10  - Total

    Crankcase Extended Idle Exhaust Primary Exhaust PM10  - Total

    Extended Idle Exhaust Primary Exhaust PM10  - Total

    Running Exhaust Primary Exhaust PM2.5 - Total

    Start Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Running Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Start Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Extended Idle Exhaust Primary Exhaust PM2.5 - Total

    Extended Idle Exhaust Primary Exhaust PM2.5 - Total

    Brakewear Primary PM10 - Brakewear Particulate

    Running Exhaust Primary PM10 - Elemental Carbon

    Start Exhaust Primary PM10 - Elemental Carbon

    Crankcase Running Exhaust Primary PM10 - Elemental Carbon
    Crankcase Start Exhaust Primary PM10 - Elemental Carbon
    Crankcase Extended Idle Exhaust Primary PM10 - Elemental

Carbon

    Extended Idle Exhaust Primary PM10 - Elemental Carbon
    Running Exhaust Primary PM10 - Organic Carbon

    Start Exhaust Primary PM10 - Organic Carbon
    Crankcase Running Exhaust Primary PM10 - Organic Carbon

    Crankcase Start Exhaust Primary PM10 - Organic Carbon

    Crankcase Extended Idle Exhaust Primary PM10 - Organic Carbon
    Extended Idle Exhaust Primary PM10 - Organic Carbon



    Running Exhaust Primary PM10 - Sulfate Particulate
    Start Exhaust Primary PM10 - Sulfate Particulate
    Crankcase Running Exhaust Primary PM10 - Sulfate Particulate

    Crankcase Start Exhaust Primary PM10 - Sulfate Particulate
    Crankcase Extended Idle Exhaust Primary PM10 - Sulfate
Particulate

    Extended Idle Exhaust Primary PM10 - Sulfate Particulate
    Tirewear Primary PM10 - Tirewear Particulate
    Brakewear Primary PM2.5 - Brakewear Particulate

    Running Exhaust Primary PM2.5 - Elemental Carbon
    Start Exhaust Primary PM2.5 - Elemental Carbon
    Crankcase Running Exhaust Primary PM2.5 - Elemental Carbon

    Crankcase Start Exhaust Primary PM2.5 - Elemental Carbon

    Crankcase Extended Idle Exhaust Primary PM2.5 - Elemental

Carbon

    Extended Idle Exhaust Primary PM2.5 - Elemental Carbon

    Running Exhaust Primary PM2.5 - Organic Carbon

    Start Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Running Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Start Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Extended Idle Exhaust Primary PM2.5 - Organic

Carbon

    Extended Idle Exhaust Primary PM2.5 - Organic Carbon

    Running Exhaust Primary PM2.5 - Sulfate Particulate

    Start Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Running Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Start Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Extended Idle Exhaust Primary PM2.5 - Sulfate
Particulate
    Extended Idle Exhaust Primary PM2.5 - Sulfate Particulate

    Tirewear Primary PM2.5 - Tirewear Particulate

    Running Exhaust Total Energy Consumption
    Start Exhaust Total Energy Consumption

    Extended Idle Exhaust Total Energy Consumption
    Running Exhaust Total Gaseous Hydrocarbons

    Start Exhaust Total Gaseous Hydrocarbons

    Evap Permeation Total Gaseous Hydrocarbons
    Evap Fuel Vapor Venting Total Gaseous Hydrocarbons



    Evap Fuel Leaks Total Gaseous Hydrocarbons
    Crankcase Running Exhaust Total Gaseous Hydrocarbons
    Crankcase Start Exhaust Total Gaseous Hydrocarbons

    Crankcase Extended Idle Exhaust Total Gaseous Hydrocarbons
    Refueling Displacement Vapor Loss Total Gaseous Hydrocarbons
    Refueling Spillage Loss Total Gaseous Hydrocarbons

    Extended Idle Exhaust Total Gaseous Hydrocarbons
    Running Exhaust Volatile Organic Compounds
    Start Exhaust Volatile Organic Compounds

    Evap Permeation Volatile Organic Compounds
    Evap Fuel Vapor Venting Volatile Organic Compounds
    Evap Fuel Leaks Volatile Organic Compounds

    Crankcase Running Exhaust Volatile Organic Compounds

    Crankcase Start Exhaust Volatile Organic Compounds

    Crankcase Extended Idle Exhaust Volatile Organic Compounds

    Refueling Displacement Vapor Loss Volatile Organic Compounds

    Refueling Spillage Loss Volatile Organic Compounds

    Extended Idle Exhaust Volatile Organic Compounds

Strategies:

Strategies:

Rate of Progress:

    Rate of Progress calculations are disabled

Manage Input Data Sets:

General Output:

    Output Database Server Name: localhost

    Output Database Name: 2025Monroecoratesv05
    Units:
        Mass Units: Grams

        Energy Units: Million BTU

        Distance Units: Miles
    Activity Outputs:

        Distance Traveled

        Source Hours



        Population

Output Emissions Breakdown:

    Emission Process
    On Road/Off Road
    Road Type

    Source Use Type
    Output Time Step
        Hour

    Geographic Output Detail
        LINK

Advanced Performance Features:

    Do Not Execute:

    Save Data From:

    Do Not Save Generator Data

    Saved Data Database Server Name: [using default]

    Saved Data Database Name: [using default]

    Custom Default Database Server Name: [using default]

    Custom Default Database Name: [using default]

    Perform Final Aggregation (if necessary)

    Remove data from MOVESOutput after creating rates    Remove

data from MOVESActivityOutput after creating rates



EPA MOVES RunSpec File Name:
    C:\Users\jkellogg\Downloads\Air\MOVES\MOVES Inputs\2035
Monroe Co ERates v05

Description:
MonroeCoER2035

Domain/Scale: County
Calculation Type: Emission Rates

    MOVESScenarioID: 2035_MonroeCoEmissionRates

Time Spans:

    Aggregate By: Hour

    Years:

        2035

    Months:

        January

        April

        July

        October

    Days:

        Weekdays

    Hours:

        Begin Hour: 00:00 - 00:59

        End Hour: 23:00 - 23:59

Geographic Bounds:

    LINK geography
    Selection: NEW YORK - Monroe County

On Road Vehicle Equipment:
    Compressed Natural Gas (CNG) - Transit Bus

    Diesel Fuel - Combination Long-haul Truck
    Diesel Fuel - Combination Short-haul Truck

    Diesel Fuel - Intercity Bus

    Diesel Fuel - Light Commercial Truck
    Diesel Fuel - Motor Home



    Diesel Fuel - Passenger Car
    Diesel Fuel - Passenger Truck
    Diesel Fuel - Refuse Truck

    Diesel Fuel - School Bus
    Diesel Fuel - Single Unit Long-haul Truck
    Diesel Fuel - Single Unit Short-haul Truck

    Diesel Fuel - Transit Bus
    Gasoline - Combination Short-haul Truck
    Gasoline - Light Commercial Truck

    Gasoline - Motor Home
    Gasoline - Motorcycle
    Gasoline - Passenger Car

    Gasoline - Passenger Truck

    Gasoline - Refuse Truck

    Gasoline - School Bus

    Gasoline - Single Unit Long-haul Truck

    Gasoline - Single Unit Short-haul Truck

    Gasoline - Transit Bus

Road Types:

    Off-Network

    Rural Restricted Access

    Rural Unrestricted Access

    Urban Restricted Access

    Urban Unrestricted Access

Pollutants And Processes:

    Running Exhaust Carbon Monoxide (CO)
    Start Exhaust Carbon Monoxide (CO)
    Crankcase Running Exhaust Carbon Monoxide (CO)

    Crankcase Start Exhaust Carbon Monoxide (CO)
    Crankcase Extended Idle Exhaust Carbon Monoxide (CO)
    Extended Idle Exhaust Carbon Monoxide (CO)

    Running Exhaust Non-Methane Hydrocarbons

    Start Exhaust Non-Methane Hydrocarbons
    Evap Permeation Non-Methane Hydrocarbons

    Evap Fuel Vapor Venting Non-Methane Hydrocarbons

    Evap Fuel Leaks Non-Methane Hydrocarbons



    Crankcase Running Exhaust Non-Methane Hydrocarbons
    Crankcase Start Exhaust Non-Methane Hydrocarbons
    Crankcase Extended Idle Exhaust Non-Methane Hydrocarbons

    Refueling Displacement Vapor Loss Non-Methane Hydrocarbons
    Refueling Spillage Loss Non-Methane Hydrocarbons
    Extended Idle Exhaust Non-Methane Hydrocarbons

    Running Exhaust Oxides of Nitrogen (NOx)
    Start Exhaust Oxides of Nitrogen (NOx)
    Crankcase Running Exhaust Oxides of Nitrogen (NOx)

    Crankcase Start Exhaust Oxides of Nitrogen (NOx)
    Crankcase Extended Idle Exhaust Oxides of Nitrogen (NOx)
    Extended Idle Exhaust Oxides of Nitrogen (NOx)

    Running Exhaust Primary Exhaust PM10  - Total

    Start Exhaust Primary Exhaust PM10  - Total

    Crankcase Running Exhaust Primary Exhaust PM10  - Total

    Crankcase Start Exhaust Primary Exhaust PM10  - Total

    Crankcase Extended Idle Exhaust Primary Exhaust PM10  - Total

    Extended Idle Exhaust Primary Exhaust PM10  - Total

    Running Exhaust Primary Exhaust PM2.5 - Total

    Start Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Running Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Start Exhaust Primary Exhaust PM2.5 - Total

    Crankcase Extended Idle Exhaust Primary Exhaust PM2.5 - Total

    Extended Idle Exhaust Primary Exhaust PM2.5 - Total

    Brakewear Primary PM10 - Brakewear Particulate

    Running Exhaust Primary PM10 - Elemental Carbon

    Start Exhaust Primary PM10 - Elemental Carbon

    Crankcase Running Exhaust Primary PM10 - Elemental Carbon
    Crankcase Start Exhaust Primary PM10 - Elemental Carbon
    Crankcase Extended Idle Exhaust Primary PM10 - Elemental

Carbon

    Extended Idle Exhaust Primary PM10 - Elemental Carbon
    Running Exhaust Primary PM10 - Organic Carbon

    Start Exhaust Primary PM10 - Organic Carbon
    Crankcase Running Exhaust Primary PM10 - Organic Carbon

    Crankcase Start Exhaust Primary PM10 - Organic Carbon

    Crankcase Extended Idle Exhaust Primary PM10 - Organic Carbon
    Extended Idle Exhaust Primary PM10 - Organic Carbon



    Running Exhaust Primary PM10 - Sulfate Particulate
    Start Exhaust Primary PM10 - Sulfate Particulate
    Crankcase Running Exhaust Primary PM10 - Sulfate Particulate

    Crankcase Start Exhaust Primary PM10 - Sulfate Particulate
    Crankcase Extended Idle Exhaust Primary PM10 - Sulfate
Particulate

    Extended Idle Exhaust Primary PM10 - Sulfate Particulate
    Tirewear Primary PM10 - Tirewear Particulate
    Brakewear Primary PM2.5 - Brakewear Particulate

    Running Exhaust Primary PM2.5 - Elemental Carbon
    Start Exhaust Primary PM2.5 - Elemental Carbon
    Crankcase Running Exhaust Primary PM2.5 - Elemental Carbon

    Crankcase Start Exhaust Primary PM2.5 - Elemental Carbon

    Crankcase Extended Idle Exhaust Primary PM2.5 - Elemental

Carbon

    Extended Idle Exhaust Primary PM2.5 - Elemental Carbon

    Running Exhaust Primary PM2.5 - Organic Carbon

    Start Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Running Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Start Exhaust Primary PM2.5 - Organic Carbon

    Crankcase Extended Idle Exhaust Primary PM2.5 - Organic

Carbon

    Extended Idle Exhaust Primary PM2.5 - Organic Carbon

    Running Exhaust Primary PM2.5 - Sulfate Particulate

    Start Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Running Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Start Exhaust Primary PM2.5 - Sulfate Particulate

    Crankcase Extended Idle Exhaust Primary PM2.5 - Sulfate
Particulate
    Extended Idle Exhaust Primary PM2.5 - Sulfate Particulate

    Tirewear Primary PM2.5 - Tirewear Particulate

    Running Exhaust Total Energy Consumption
    Start Exhaust Total Energy Consumption

    Extended Idle Exhaust Total Energy Consumption
    Running Exhaust Total Gaseous Hydrocarbons

    Start Exhaust Total Gaseous Hydrocarbons

    Evap Permeation Total Gaseous Hydrocarbons
    Evap Fuel Vapor Venting Total Gaseous Hydrocarbons



    Evap Fuel Leaks Total Gaseous Hydrocarbons
    Crankcase Running Exhaust Total Gaseous Hydrocarbons
    Crankcase Start Exhaust Total Gaseous Hydrocarbons

    Crankcase Extended Idle Exhaust Total Gaseous Hydrocarbons
    Refueling Displacement Vapor Loss Total Gaseous Hydrocarbons
    Refueling Spillage Loss Total Gaseous Hydrocarbons

    Extended Idle Exhaust Total Gaseous Hydrocarbons
    Running Exhaust Volatile Organic Compounds
    Start Exhaust Volatile Organic Compounds

    Evap Permeation Volatile Organic Compounds
    Evap Fuel Vapor Venting Volatile Organic Compounds
    Evap Fuel Leaks Volatile Organic Compounds

    Crankcase Running Exhaust Volatile Organic Compounds

    Crankcase Start Exhaust Volatile Organic Compounds

    Crankcase Extended Idle Exhaust Volatile Organic Compounds

    Refueling Displacement Vapor Loss Volatile Organic Compounds

    Refueling Spillage Loss Volatile Organic Compounds

    Extended Idle Exhaust Volatile Organic Compounds

Strategies:

Strategies:

Rate of Progress:

    Rate of Progress calculations are disabled

Manage Input Data Sets:

General Output:

    Output Database Server Name: localhost

    Output Database Name: 2035monroecoratesv05
    Units:
        Mass Units: Grams

        Energy Units: Million BTU

        Distance Units: Miles
    Activity Outputs:

        Distance Traveled

        Source Hours



        Population

Output Emissions Breakdown:

    Emission Process
    On Road/Off Road
    Road Type

    Source Use Type
    Output Time Step
        Hour

    Geographic Output Detail
        LINK

Advanced Performance Features:

    Do Not Execute:

    Save Data From:

    Do Not Save Generator Data

    Saved Data Database Server Name: [using default]

    Saved Data Database Name: [using default]

    Custom Default Database Server Name: [using default]

    Custom Default Database Name: [using default]

    Perform Final Aggregation (if necessary)

    Remove data from MOVESOutput after creating rates    Remove

data from MOVESActivityOutput after creating rates
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EXECUTIVE SUMMARY 
 
Watts Architecture & Engineering (Watts) was retained by Stantec to perform a Noise Analysis for 
the City of Rochester, on the Inner Loop Transformation Project, City of Rochester, Monroe 
County, New York (PIN 4940.T7). 
 
The methods used in this analysis are in accordance with the provisions and procedures of the 
policies stated in the federal noise regulations (23 CFR 772), and NYSDOT’s The Environmental 
Manual (TEM).  The Inner Loop project is classified as a 23 CFR 772 Noise Type I project which 
requires a noise analysis to determine whether noise abatement measures need to be considered. 

 
To determine the effect that the Inner Loop project would have on existing noise levels and to 
determine what impact the noise would have on current land-use activities, nine noise sensitive 
receiver sites were selected for evaluation within the study area.  At each receiver location, 
existing and future noise levels were obtained using field noise measurements and computer 
modeling.  The results of the computer modeling were compared to FHWA standards for the 
identification of predicted future noise impacts. 
 
FHWA Noise Activity Criteria (NAC) noise impacts were predicted at five of the nine receiver 
locations for the Build Alternative and four of the nine receiver locations for the No-Build 
Alternative.  It should be noted that the term NAC noise impact is not intended to be used for the 
purpose of determining a “significant” noise impact under National Environmental Protection Act 
(NEPA) or the State Environmental Quality Review Act (SEQRA).  A NAC impact is a noise level 
that approaches or exceeds a certain noise threshold that triggers the consideration of noise 
abatement measures.   
 
With respect to an overall comparison between the No-Build and Build alternatives, the variation 
in the results ranged from 0-2 dBA for all receivers and 0-1 dBA for the five impacted receivers.  
Since 3 dBA is generally considered the minimum decibel difference noticeable to the human 
ear, the differences in noise levels between the No-Build and Build alternatives for the analyzed 
areas are essentially negligible and primarily imperceptible to the human ear.  Therefore, 
consideration of the noise level differences between the No-Build and Build alternatives to favor 
one alternative over another is not recommended. 
 
Due to factors external to the proposed project, future NAC noise impacts are expected at four of 
the nine receiver locations regardless of whether the proposed project is constructed.  Given that 
the differences in the predicted noise levels between the Build and No-Build alternatives are 
projected to be imperceptible to the human ear at all five of the impacted receivers, it is not 
expected that this project will have a significant impact on noise levels throughout the corridor.   
 
When noise impacts are predicted for a project, noise abatement must be considered for each 
impact; no favor is given to the higher decibel level impacts or different types of noise impacts 
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(e.g. above NAC, substantial, severe) and all noise impacts must be considered equally for 
consideration of noise abatement.  Therefore, noise abatement measures were considered along 
the project corridor for the areas represented by the five receiver locations that exhibited FHWA 
noise impacts.  When noise abatement measures are being considered, 23 CFR 772 requires 
that every reasonable effort shall be made to obtain substantial noise reductions.  A “substantial” 
noise reduction is defined as a reduction in the order of ten dBA.  However, the abatement must 
provide a minimum reduction of at least seven dBA at the properties with the greatest reductions. 
In addition, noise abatement measures must be economically reasonable when compared to the 
number of residences benefitted.  A benefitted residence is any residence where the noise level is 
reduced by 5 dBA or more by implementation of the noise abatement measure(s). 

 
For the impacted areas, all noise abatement measures listed in 23 CFR Part 772.13(c) were 
examined and evaluated for reducing the dBA level.  In all instances, the noise abatement 
measures were considered physically infeasible, economically unreasonable, or undesirable to 
the affected residents.  Therefore, no noise abatement measures are recommended for this 
corridor. 
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1.0 INTRODUCTION 
 

Watts Architecture & Engineering (Watts) was retained by Stantec to perform a Noise 
Analysis for the City of Rochester, on the Inner Loop Transformation Project, City of 
Rochester, Monroe County, New York (PIN 4940.T7).  See Figure 1 for the Project 
Location Map. 

 
1.1 Scope and Purpose 

 
The procedures followed for this report conform to the policies presented in the 
NYSDOT The Environmental Manual (TEM), Section 4.4.18, "Noise Analysis Policy 
and Procedures", April 2011 prepared by the NYSDOT Engineering Division - 
Office of Environment which, in turn, conforms to the Federal noise regulations, 
Procedures for Abatement of Highway Traffic Noise and Construction Noise, 23 
CFR 772 and the Highway Traffic Noise Analysis and Abatement Policy and 
Guidance dated June 1995.  The Inner Loop project is classified as a 23 CFR 
772 Noise Type I project, since the project proposes a “Substantial Vertical 
Alteration” (a project that removes shielding, and therefore exposing the line-of-
sight between the receptor and the traffic noise source) of the Inner loop. This type 
of construction project requires a noise analysis to determine whether noise 
abatement measures need to be considered. 

 
1.2 Project Location 

 
The proposed project is located in the City of Rochester, Monroe County, New 
York.  The project study area limits for the air study are shown on Figure 2 in 
Attachement A. 

 
1.3 Project Description 

 
The proposed project involves raising the eastern portion of the Inner Loop from 
Main Street to Monroe Avenue/Chestnut Street, to an at-grade boulevard.   
 
Due to the relatively low traffic volume currently serviced by this section of the 
Inner Loop, the project is expected to mainly affect the immediate construction 
area and have a relatively negligible effect on the traffic volumes of the 
surrounding roadway network.   
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2.0 DESIGN ALTERNATIVES 
 

2.1 Null/No-Build Alternative 
 

This alternative would not construct the proposed Build Alternative within the study 
area.  It is assumed that the current street configuration would be maintained 
under this alternative. 

 
2.2 Build Alternative 

 
The Build Alternative would involve raising this section of the Inner Loop to grade. 
 Additional information on the Build Alternative is available in the project Design 
Approval Document. 
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3.0 NOISE CHARACTERISTICS 
 

Three physical characteristics of noise have been identified as being significant to the 
determination of noise acceptance: 

 
• The Intensity, 
• The Frequency, and 
• The Time-Varying Nature of the Noise. 

 
Intensity is a measure of the magnitude or energy of the sound and is directly related to 
pressure level.  The human ear is capable of sensing a wide range of pressure levels, and 
consequently, pressure levels are expressed in terms of a logarithmic scale with units 
called decibels (dB).  As the intensity of a noise increases, it is judged to be more 
annoying or less acceptable. 

 
Frequency is a measure of the total qualities of sound.  People are most sensitive to 
sounds in the middle to high frequencies, therefore, higher frequencies tend to cause 
more annoyance.  This sensitivity led to the use of the A-weighted sound level, which 
provides a single number measure that weights different frequencies of the frequency 
spectrum in a manner similar to the sensitivity of the human ear.  Thus, the A-weighted 
sound level in decibels (dBA) provides a simple measure of intensity and frequency that 
correlates well with human hearing.  Common noise levels are shown in Table 3-1. 

 
Environmental noise is rarely constant with time.  It is necessary to use a method of 
measure that will account for this time-varying nature of noise.  The equivalent sound 
pressure level (Leq) is defined as the continuous steady sound level which would have the 
same total A-weighted sound energy as the real fluctuating sound measured over the 
same period of time.  Leq is typically used for highway noise analysis.  This unit of 
measure, therefore, has been chosen for use in this study. 
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 Table 3-1  Common Noise Levels 
 
 
Common Outdoor 
Noise Levels 

 
 

 
Noise Levels 

(dBA) 

 
 

 
Common Indoor 
Noise Levels 

 
 

 
110 

 
-------------- 

 
-------------- 

 
110 

 
Rock Band 

 
Jet Flyover at 1000 ft 

 
 

 
 
 
 

 
 

 
 

 
 

 
100 

 
-------------- 

 
-------------- 

 
100 

 
 

 
Gas Lawnmower at 3 ft 

 
 

 
 
 
 

 
 

 
Inside Subway Train 

 
 

 
90 

 
-------------- 

 
-------------- 

 
90 

 
Food Blender at 3 ft 

 
Diesel Truck at 50 ft 

 
 

 
 
 
 

 
 

 
Garbage Disposal at 3 ft 

 
Noisy Urban (daytime) 

 
80 

 
-------------- 

 
-------------- 

 
80 

 
Shouting at 3 ft 

 
 

 
 

 
 
 
 

 
 

 
 

 
Gas Lawnmower at 100 ft 

 
70 

 
-------------- 

 
-------------- 

 
70 

 
Vacuum Cleaner at 3 ft 

 
 

 
 

 
 
 
 

 
 

 
Normal Speech at 3 ft 

 
Heavy Traffic at 300 ft 

 
60 

 
-------------- 

 
-------------- 

 
60 

 
 

 
 

 
 

 
 
 
 

 
 

 
Large Business Office 

 
Quiet Urban (daytime) 

 
50 

 
-------------- 

 
-------------- 

 
50 

 
Dishwasher Next Room 

 
 

 
 

 
 
 
 

 
 

 
 

 
Quiet Urban (nighttime) 

 
40 

 
-------------- 

 
-------------- 

 
40 

 
 
Small Theater (background) 
Library 
 
 

Bedroom at Night 
Concert Hall (background) 

 
Quiet Suburban (nighttime) 

 
 

 
 
 
 

 
 

 
 

 
30 

 
-------------- 

 
-------------- 

 
30 

 
 

 
 

 
 
 
 

 
 

 
Quiet Rural (nighttime) 

 
20 

 
-------------- 

 
-------------- 

 
20 

 
 

 
 

 
 
 
 

 
 

 
Broadcast and Recording Studio 

 
 

 
10 

 
-------------- 

 
-------------- 

 
10 

 
 

 
 

 
 

 
 
 
 

 
 

 
Threshold of Hearing 

 
 

 
0 

 
-------------- 

 
-------------- 

 
0 

 
 

Source:  NYSDOT Document - Field Measurement of Existing Noise Levels: May 1986. 



 
H:\2012\12198 ROCHESTER I-490 INNER LOOP\10. ENV DATA AND ENV ASSESSMENT\10.J. NOISE ASSESSMENT\REPORT\IL NOISE REPORT V02.DOC 
December 6, 2013 5 

4.0 METHODOLOGY OVERVIEW 
 

The methods used in this analysis are in accordance with the provisions and procedures 
of the policies stated in the federal noise regulations (23 CFR 772), and the NYSDOT 
TEM.  The following procedure was used to achieve the objectives of this study. 

 
1. Existing developed land uses were determined for the project areas, and Federal 

Highway Administration (FHWA) Noise Abatement Criteria (NAC) corresponding 
to each land use were assigned in accordance with 23 CFR 772. 

 
2. Appropriate noise measurement sites were chosen for analysis in the project study 

area.  Using a sound meter that meets ANSI Standards for Type 2 meters, existing 
noise levels were measured in accordance with the NYSDOT’s manual, Field 
Measurement of Existing Noise Levels.  Two measurements were taken at each 
site.  The field noise measurements at each receiver consisted of one field 
measurement during either an AM or a PM peak hour and one field measurement 
during an off peak hour.  The majority of traffic within the study area consists of 
commuter-type traffic; therefore, peak hours, that were measured, generally 
ranged from 4-6:00 pm for PM peak hours during the weekday.  Traffic volumes, 
speeds, vehicle classifications, weather conditions, area topography and any 
particular incidents that may affect the measurement were recorded at each site 
concurrent with the noise measurements. 

 
3. Using the collected data, computer models reflecting the field conditions were 

then created for the worst-case measurements taken at each site with respect to 
either vehicle counts, classifications, or sound levels (if significant variations were 
identified).  The FHWA Traffic Noise Model 2.5 (TNM) computer program was 
used for this modeling.  The TNM noise levels predicted by the models were then 
compared to the noise levels in the field to validate the ability of the models to 
predict noise levels at each site.  TNM inputs for each receiver site included the 
field-measured traffic volumes, vehicle distributions, speeds, and roadway 
geometrics.  In accordance with FHWA policies, the TNM-modeled sound levels 
are considered accurate if they are within plus or minus 3 dBA of the field 
measured noise levels (ref. FHWA TNM Users Manual).  The results of these 
model validations are described in Section 6.0. 

 
4. Years for analysis included the existing year 2013 (for model validation), 2008 (as 

the “existing” traffic data model year) and 2035 (ETC+20).  The validated or 
acceptable models for each study site (described in Step 3) were then modified to 
reflect worst case 2008 and 2035 traffic conditions using the design peak hour 
volumes, growth rates, and speeds (obtained from the NYSDOT and the Draft 
Design Report/Environmental Assessment for this project) to predict existing 
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(2008) and future peak hour traffic-generated noise levels produced by the No-
Build and Build Alternatives.  During the field measurements in the area of the 
project, there was a construction project that affected traffic patterns throughout 
the study area, and further, schools were out for the summer.  Consequently, the 
traffic conditions during the field measurements were not considered 
representative of normal traffic.  However, due to the project schedule, the noise 
measurements were performed under these non-standard conditions.  To mitigate 
for the collection of noise measurements under non-standard conditions, 
additional noise analysis predictions were made to represent existing conditions 
using traffic data from 2008 which was collected during normal traffic conditions. 
Therefore, future noise level predictions were compared to the 2008 model noise 
levels to determine if an impact was expected.  Since the current traffic conditions 
are considered non-standard, the vehicle mix was evaluated for conservative 
adjustments based on review of videos that were recorded along the corridor 
during standard peak hour conditions in 2011. 

 
5. For the build alternative, the noise levels predicted using the design year (2035) 

traffic were compared to the FHWA Noise Abatement Criteria (NAC).  Receptors 
at which predicted noise levels approach (within 1 dBA) or exceed the NAC level 
of 67 dBA were identified as requiring consideration of noise abatement 
measures.  In accordance with the NYSDOT TEM, the same future noise levels 
were also compared to the “existing” (in this case, 2008) noise levels yielded from 
the 2008 model to determine the net increase in noise levels.  Increases of 6 dBA 
or more over existing (2008) levels also require consideration of noise abatement 
measures. 

 
6. For the areas meeting the criteria described in Number 5 above, the full range of 

noise abatement techniques were considered for acoustic effectiveness, 
desirability, feasibility, and cost.  Abatement measures are recommended for 
impacted sites when measures are found to be effective, feasible, and reasonable. 
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5.0 RECEPTOR SITES 
 

Current land-use categories were assigned to the properties located within the study area. 
A review of local planning documents for the City of Rochester was performed as part of 
the existing conditions analysis for the EIS process.  This existing conditions analysis, in 
conjunction with a site visit, was used to identify existing activities and developed lands, 
and to locate undeveloped lands for which development is planned, designed, or 
programmed.  If present, particularly-sensitive noise receivers such as residences, schools, 
and churches were also identified.  In determining noise impacts, primary consideration is 
given to exterior areas. 

 
To determine the effect that the Inner Loop project would have on existing noise levels 
and to determine what impact the noise would have on current land-use activities, 
receptor sites were selected for evaluation within the study area.  A total of nine receptor 
sites were investigated for this noise study.  A description of each identified site and its 
noise category as defined by 23 CFR 772 follows: 
 
➢ Receiver Location A -- Representative of a park-like green-space at the southwest 

corner of Howell Street and Broadway (Wadsworth Square Park) that is used by 
the neighborhood for recreation and relaxation.  Receiver is located along the 
roadway ROW in the grass.  - Activity Category C (recreation). 

 
➢ Receiver Location B -- Representative of residential apartment complexes and a 

doctor’s office located along the southeast side of South Union Street.  Receiver is 
located along the sidewalk between the apartment complexes.  - Activity Category 
B (residential areas). 

 
➢ Receiver Location C -- Representative of the Strong Museum.  Receiver is located 

in the circle near one of the museum entrances in the grass. - Activity Category C 
(recreation area). 

 
➢ Receiver Location D -- Representative of the front yards of numerous residential 

apartments and houses east of South Union Street.  Receiver is located along the 
Union Street right-of-way (ROW) in front of a representative residence at 72 South 
Union Street in the grass.  - Activity Category B (residential areas). 

 
➢ Receiver Location E -- Representative of a residential apartment complex (“The 

Savannah”), located along Savannah Street, and the Manhattan Square Tennis 
Club (air dome structure to the south).  Receiver is located on the sidewalk in front 
of the structures.  - Activity Category B (residential areas and sports). 
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➢ Receiver Location F -- Representative of the Bethel Christian Fellowship Church at 
the corner of South Union Street and East Avenue. Receiver is located along the 
South Union Street ROW in a flower bed adjacent to the structure.  - Activity 
Category C (places of worship). 

 
➢ Receiver Location G -- Representative of two places of worship along North Union 

Street near Richmond Street (“New Hope” at 62 N. Union St. and “The Word of 
the Cross” at 76 N. Union St.).  Receiver is located in a planter along the N. 
Union Street ROW at 76 N. Union Street.  - Activity Category C (places of 
worship). 

 
➢ Receiver Location H -- Representative of the World of Inquiry School at 200 

University Avenue.  The School is undergoing a renovation project that will, 
among other things, move the location of the exterior playground to the other side 
of the building.  The location of the receiver was chosen based on examination of 
exterior use areas identified on the proposed School plans and a meeting with the 
School project’s construction manager.  The receiver could not be placed within 
the exact proposed playground location because it was an active construction site 
at the time of measurement; however, the receiver was placed adjacent to the 
School property line in parallel with the proposed playground.  This new 
representative location for the Receiver is conservative and makes the most logical 
sense given the timing and active construction project.  - Activity Category C 
(schools). 

 
➢ Receiver Location I -- Representative of the backyards of numerous residential 

houses with addresses along Lyndhurst Street.  Receiver is located behind a 
representative house (245 Lyndhurst Street) along the Inner Loop ROW fence.  - 
Activity Category B (residential areas). 

 
The figure in Attachment A and the Field Noise Monitoring Logs in Attachment B show 
the location of the sites evaluated within the study area. 

 
The FHWA NAC, based on land use or activity category, are listed in Table 5-1.  These 
criteria indicate the noise levels for each activity category at which noise impacts occur 
and consideration of abatement measures is required. 
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TABLE 5-1 

 
NOISE ABATEMENT CRITERIA (NAC) 

HOURLY A-WEIGHTED SOUND LEVEL - DECIBELS (dBA) 
 
 

Activity 
Category 

 
Leq (h) 
(dBA) 

 
Description of Land Use Category 

 
A 
 
 
 
 

B1 
 

C1 
 
 
 
 
 
 
 

D 
 
 
 
 

E1 
 
 
F 
 
 
 

G 
 

 
57 (Exterior) 

 
 
 
 

67 (Exterior) 
 

67 (Exterior) 
 
 
 
 
 
 
 

52 (Interior) 
 
 
 
 

72 (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. 
 
Residential. 
 
Active sport areas, amphitheatres, auditoriums, campgrounds, 
cemeteries, day care centers, hospitals, libraries, medical 
facilities, parks, picnic areas, places of worship, playgrounds, 
public meeting rooms, public or nonprofit institutional 
structures, radio studios, recording studios, recreation areas, 
Section 4(f) sites, schools, television studios, trails, and trail 
crossings. 
 
Auditoriums, day care centers, hospitals, libraries, medical 
facilities, places of worship, public meeting rooms, public or 
nonprofit institutional structures, radio studios, recording 
studios, schools, and television studios. 
 
Hotels, motels, offices, restaurants/bars and other developed 
lands, properties or activities not included in A-D or F. 
 
Agriculture, airports, bus yards, emergency services, industrial, 
logging, maintenance facilities, manufacturing, mining, rail 
yards, retail facilities, shipyards, utilities (water resources, water 
treatment, electrical), and warehousing. 
 
Undeveloped lands that are not permitted. 

Leq (h):   Equivalent sound pressure level, see section 3.0 for discussion. 
1 Includes undeveloped lands permitted for this Activity Category. 
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6.0 MODEL VALIDATION 
 

NYSDOT guidelines require the validation of the TNM noise model by using field 
measurements of noise, traffic volumes, speeds, and vehicle types.  The site-specific 
volumes, vehicle types, speeds, and geometry are entered into the TNM model to 
determine the model-predicted noise level, for comparison to the field-measured noise 
levels.  In accordance with FHWA policies, the TNM-modeled sound levels are 
considered accurate if they are within plus or minus 3 dBA of the field measured noise 
levels (ref. FHWA TNM Users Manual). 

 
6.1 Field Measurements 

 
Existing noise-level measurements were conducted in August 2013 at the nine 
receiver sites.  The receiver locations are shown on Figure 1 and on the Field 
Noise Monitoring Logs in Attachment B. 

 
The weather was clear with temperatures ranging from 69 to 76 degrees F.  Wind 
was less than 21 kph (13 mph) and humidity was between 37 and 77 percent. 

 
Noise levels at each receiver were measured using a Casella CEL-633C1 Sound 
Level Meter.  To accurately measure the sound level representative of each site, 
two measurements of at least 15-25 minutes were taken at each site.  
Measurements were taken throughout the day and during the weekday PM peak 
hours to help identify the worst case peak hour for the corridor. Noise levels 
recorded by the sound level meter included the equivalent noise level (Leq).  The 
noise monitoring logs can be found in Attachment B.  The 2012 field-measured 
noise levels are shown on Table 6-1. 

 
6.2 TNM Model Validation 

 
TNM existing conditions noise models (reflecting site-specific conditions, 
geometry, traffic volumes, vehicle distributions, and speeds recorded during the 
field noise measurements) were developed for each site.  The TNM predicted 
noise levels were then compared to the field-measured noise levels described in 
Section 6.1.  At all sites, the TNM existing conditions model outputs agreed with 
the field measured noise levels.  This indicates that the TNM model is considered 
acceptable and may be used for the prediction of future noise levels.   
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 Table 6-1 
 Field and Model Validation Noise Levels (Leq) 
 P.I.N. 4940.T7 - Inner Loop Reconstruction Project 
 
 

 
Measurement 

Site 

 
Major 

Source(s) 
of Noise 

 
Start 
Time 

 
Date 

 
Field 

Measured 
2013 
(dBA) 

 
Field 

Verification 
Model* 
2013 
(dBA) 

Receiver A: Park/green-space at southwest 
corner of Howell St. and Broadway. 
  - Activity Category C (recreation area). 

 
Inner Loop 

Clinton 
Chestnut 

 
1:04 pm 
4:00 pm 

 
8/6/13 
8/8/13 

 
56 
56 

 
---- 
57 

Receiver B: Apartment complexes and a 
doctor’s office at SE side of S. Union St.  
  - Activity Category B (residential areas). 

S. Union 
Monroe 

11:37 am 
4:00 pm 

8/6/13 
8/15/13 

63 
65 

---- 
66 

Receiver C: Strong Museum. 
  - Activity Category C (recreation area). 

Inner Loop 
Pitkin 

6:29 pm 
5:22 pm 

8/6/13 
8/15/13 

56 
60 

---- 
60 

Receiver D: Front yards of residential 
apartments and houses east of S. Union St.   
  - Activity Category B (residential areas). 

 
Inner Loop 
S. Union 

12:06 pm 
4:41 pm 

8/6/13 
8/15/13 

65 
66 

---- 
65 

Receiver E: Apartment complex and Tennis 
Club.   
  - Activity Category B (residential/sports). 

Inner Loop 
Broad 

6:04 pm 
5:01 pm 

8/6/13 
8/15/13 

55 
56 

---- 
55 

Receiver F: Bethel Christian Fellowship 
Church. 
  - Activity Category C (places-of-worship). 

Inner Loop 
S. Union 

1:44 pm 
4:32 pm 

8/6/13 
8/6/13 

63 
63 

---- 
64 

Receiver G: “New Hope” and “The Word of 
the Cross”. 

 - Activity Category C (places-of-worship). 

Inner Loop 
N. Union 

2:20 pm 
5:02 pm 

8/6/13 
8/6/13 

64 
64 

---- 
64 

Receiver H: World of Inquiry School at 200 
University Avenue.   

  - Activity Category C (schools). 

Inner Loop 
E. Main 

7:06 pm 
4:10 pm 

8/6/13 
8/6/13 

59 
60 

---- 
62 

Receiver I: Backyards of residential houses 
with along Lyndhurst Street. 

  - Activity Category B (residential areas). 

Inner Loop 
University 

Ramps 

3:08 pm 
5:29 pm 

8/6/13 
8/6/13 

61 
59 

---- 
62 

---- These measurements were not modeled. 
* Model Validation sound levels are considered accurate if they are within ±3 dBA of field sound levels (see 

Section 4.0).   
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7.0 PREDICTION OF EXISTING AND FUTURE NOISE LEVELS  
 

Once the models have been validated for each receiver site, these models may be used 
with design traffic volumes and characteristics (i.e. with traffic volumes consistent with 
those presented in the project’s Draft Design Report). 

 
7.1 Model Inputs 

 
As stated earlier, the FHWA model accounts for such factors as: 

 
• Traffic Volumes and Classifications; 
• Vehicle Operations Speeds; 
• Roadway Alignment and Grade; and 
• Physical Features. 

 
Each of these factors are discussed below. 

 
7.1.1 Traffic Volumes and Classifications 

 
Existing (in this case, 2008) and Future (2035) peak hour traffic volumes 
for area roadways were obtained from Stantec.  Additional information on 
traffic volumes can be found in the design approval document for this 
project. 

 
Traffic volumes and vehicle classifications were recorded during the 2013 
field noise measurements. Vehicle classification counts coincided with the 
five TNM default vehicle classifications (automobiles, medium trucks, 
heavy trucks, buses, and motorcycles). 

 
The 2008 and 2035 peak-hour traffic data were then mathematically 
broken down into the five vehicle classification using percentages that were 
identified during the field noise measurements and incorporated into the 
TNM peak hour noise models.  TNM model inputs and outputs are 
presented in Attachment B. 

 
7.1.2 Vehicle Operating Speeds 

 
The vehicle operating speeds used for the 2035 null model are generally 
the worst-case free flow speeds either obtained from the design approval 
document or taken from speed observations or measurements recorded 
during the field noise monitoring events.  For the no-build scenario, the 
85th percentile speeds identified in the design approval document were 
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used in most areas.  For the build scenarios, the speeds were lowered to 
accommodate for the traffic calming measures that have been 
incorporated into the design. 

 
7.1.3 Roadway Alignment and Grade 

 
The alignments and grades of the Inner Loop and other local roadways for 
the No-Build and Build Alternatives were used in preparing the noise 
prediction models. 

 
7.1.4 Physical Features 

 
Existing and proposed physical features such as structures, embankment 
slopes, earth cut sections and earth berms can act as noise barriers.  
Physical features were identified during the field measurements for 
potential inclusion in the noise prediction models, as appropriate. 

 
7.2 Model Results and Impact Assessment 

 
A traffic noise impact can be expected from a project if one or both of the 
following occurs: 

 
1. The projected highway noise levels approach or exceed the FHWA 

NAC as specified in Table 5-1 (“Approach” is defined as within 1 
dBA of the NAC.) 

2. The projected highway noise exceeds existing noise levels by 6 dBA 
or more as specified by NYSDOT (“substantial increase”). 

 
The models predict noise impacts at five locations:   

• Site A:  The impact at Site A was predicted under the no-build conditions 
as well as the build conditions for 2035. 

• Site B:  The impact at Site B was predicted under the 2008 existing 
conditions, 2035 no-build conditions and the 2035 build conditions. 

• Site D:  The impact at Site D was predicted under the no-build conditions 
as well as the build conditions for 2035. 

• Site F:  The impact at Site F was predicted under the no-build conditions 
as well as the build conditions for 2035. 

• Site G:  The impact at Site G was predicted under the build condition; 
however, it was not predicted under the no-build condition. 

 
Table 7-1, at the end of this section, summarizes the noise impacts expected from 
the project. 

 



 
H:\2012\12198 ROCHESTER I-490 INNER LOOP\10. ENV DATA AND ENV ASSESSMENT\10.J. NOISE ASSESSMENT\REPORT\IL NOISE REPORT V02.DOC 
December 6, 2013 14 

7.2.1 Null/No Build Alternative 
 

The predicted design year (2035) noise levels for four (Sites A, B, D and F) 
of the nine receivers meets the FHWA NAC for characterization as an 
impact under the No-Build Alternative.  The impact at Receiver B for the 
2035 no-build case was also predicted as a noise impact under the 2008 
model at approximately the same decibel level. 

 
7.2.2 Build Alternative 

 
Noise impacts were predicted at five (Sites A, B, D, F and G) of the nine 
receiver locations for the build alternative. 

 
2008 Model vs. 2035 Build Alternative Model Comparison: 

 
The predicted noise impact at Site B for the 2035 build alternative case 
was also predicted as a noise impact under the 2008 model.  While the 
2035 build alternative model showed impacts at Receivers A, D, F, and G, 
impacts were not predicted for these receivers under the 2008 model. 
 
2035 No-Build Model vs. 2035 Build Alternative Model Comparison: 

 
The differences in noise levels between the 2035 No-Build Alternative 
model outputs and the 2035 build alternative model outputs can be 
attributed to changes in traffic volumes, roadway geometrics, and traffic 
speeds.   

• Traffic volume changes are due to the changes in traffic patterns 
associated with the roadway geometry improvements for the build 
conditions,  

• Changes in roadway geometrics reflect the changes proposed by 
the new roadway design, and  

• Changes in speed are reflected by the traffic calming measures 
proposed under the build alternatives. 

 
Four of the five noise impacts under the Build Alternative are also 
predicted to occur under the No-Build Alternative.  Therefore, the impacts 
at Receivers A, B, D, and F are expected to occur due to normal traffic 
growth even without this project; however, the noise impact at Receiver G 
is predicted to occur as a result of the proposed design.   
 
The location of Receiver Site G was intended to represent the worst case 
location for two churches between Parker and Haags Alleys.  Given the 
bend in the proposed roadway, the roadway would be located further from 
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“Word of the Cross” church than the “New Hope” church.  Therefore, if 
no impact was predicted at Receiver G, it would follow that neither church 
would have a predicted impact; however, since a noise impact was 
predicted at Receiver G, the converse could not be confirmed without 
further study.  Receiver G is located directly in front of the “New Hope” 
church, and the predicted 2035 noise level of 66 dBA is so close to the 
threshold at 66 dBA that a separate virtual “Test Receiver” was placed 
within the computer model at the front door of the “Word of the Cross” 
church.  The predicted 2035 Build Alternative noise level at the Test 
Receiver is 64 dBA; hence, no impact is predicted for the “Word of the 
Cross” church.  Consequently, the impact at Receiver G represents an 
impact for the “New Hope” church only.   
 
The impact predicted at Receiver G under the build condition has a 
predicted noise level that is only 1 dBA higher than the noise level 
predicted under the no-build condition.  The Build Alternative is 
mathematically louder than the No-Build Alternative; however, as 
indicated above, a human receptor would not likely perceive the 1 dBA 
difference in the noise levels between the two alternatives.  Therefore, 
consideration of the noise level difference at Receiver G to favor the No-
Build alternative over the Build Alternative is not recommended.   

 
7.2.3 Summary Discussion of Impact Assessment 

 
Noise impacts above the FHWA NAC were predicted at Receivers A, B, D, 
and F for the Build and No-Build alternatives.  In addition, a noise impact 
was predicted at Receiver G under the 2035 Build condition only.  
Therefore, construction of the build alternative is predicted to cause a new 
noise impact for the “New Hope” church at Receiver G; however, it should 
be noted that even though there is a numerical noise impact at the “New 
Hope” church, the difference between the Build and No-Build alternatives 
noise levels are minor and are not expected to be perceptible to the 
human ear. 
 
With respect to an overall comparison between the No-Build and Build 
alternatives, the variation in the results ranged from 0-2 dBA (maximum of 
2 dBA at Receiver E) per receiver.  As indicated above, 3 dBA is generally 
considered the minimum decibel difference noticeable to the human ear; 
therefore, the differences in noise levels between the No-Build and Build 
alternatives for the analyzed areas are essentially negligible and primarily 
imperceptible to the human ear.  Therefore, consideration of the noise 
level differences between the No-Build and Build alternatives to favor one 
alternative over another is not recommended. 
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When noise impacts are predicted for a project, noise abatement must be 
considered for each impact; no favor is given to the higher decibel level 
impacts or different types of noise impacts (e.g. above NAC, substantial, 
severe) and all noise impacts must be considered equally for consideration 
of noise abatement.  Therefore, noise abatement measures were 
considered along the project corridor for the receptor areas (Receivers A, 
B, D, F, and G) that exhibited FHWA noise impacts.  See Section 8.0 for 
the results of the noise abatement investigation. 
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8.0 NOISE ABATEMENT 
 

Noise abatement measures were considered for those sites that are expected to have 
traffic noise “approaching” or exceeding the FHWA NAC or expected to have a 
“substantial increase” in traffic noise.  Therefore, noise abatement measures were 
considered for the area represented by Receivers A, B, D, F, and G for this project.  When 
noise abatement measures are being considered, 23 CFR 772 requires that every 
reasonable effort shall be made to obtain substantial noise reductions.  A “substantial” 
noise reduction is defined as a reduction in the order of ten dBA.  However, the 
abatement must provide a minimum reduction of at least seven dBA at the properties with 
the greatest reductions.  In addition, noise abatement measures must be economically 
reasonable when compared to the number of residences benefitted.  A benefitted 
residence is any residence where the noise level is reduced by 5 dBA or more by 
implementation of the noise abatement measure(s). 

 
There are four main noise abatement measures that are considered when an impact has 
been identified: 

1. Traffic management measures such as traffic control devices and signing for 
prohibition of certain vehicle types, time-use restrictions for certain vehicle types, 
modified speed limits, and exclusive lane designations. 

2. Alteration of horizontal and vertical alignments. 
3. Construction of noise barriers. 
4. Acquisition of real property to serve as a buffer zone. 

 
8.1 Traffic Management  

 
One method of noise abatement is through traffic management, which includes 
specific lane designations, prohibition or time restriction of certain vehicle types, 
and modified speed limits.  Lane designations would not be effective or practical 
since many of the existing and proposed roadways are local with driveway and 
sidestreet access that must be maintained at all times for neighborhood residents, 
as well as for school busses and delivery trucks.  In addition, the Union/Howell 
Street corridor is generally one or two lanes in each direction. 

 
Prohibition or time restriction of heavy vehicles in the area of the five impacted 
receiver sites is not considered feasible because the Union/Howell Street corridor 
is an important transportation route for both commercial and residential traffic 
where many of the vehicles are delivery trucks and school busses which cannot be 
re-routed. 

 
It is anticipated that reduction of traffic speeds in the area of the five impacted 
receiver sites has the potential to have a substantial reduction on traffic noise.  
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Generally a 20+ mph reduction in speed is necessary for a noticeable decrease 
in noise levels.    A minor reduction in speed may reduce noise levels; however, it 
would not yield the required “substantial noise reduction” of 7-10 dBA for 
justification of a noise abatement measure.  Therefore, a significant reduction in 
speeds would have to take place to yield a substantial noise reduction.  Two 
standard methods of speed reduction were considered in the area of the five 
impacted receiver sites: (1) speed limit reduction and (2) traffic calming measures 
to reduce actual speed. 
 

Consideration of speed limit reduction: Speed limits can be reduced; 
however, posting a lower speed limit in this area would not likely result in 
an actual speed reduction overall and would likely present a traffic safety 
hazard.  The proposed design is expected to have roadway speeds 
Union/Howell Street corridor ranging from 30-40 mph.  It is anticipated 
that a lower posted speed limit (e.g. ranging from 10-20 mph) would not 
produce a uniform reduction in vehicle speeds (i.e. some vehicles would 
slow down and some would not).  It is expected that this greater range of 
vehicle speeds would cause an increase in the accident rate over time and, 
regardless, would not reduce noise to an extent that would meet the 
NYSDOT noise reduction goals for residences in this area. Therefore, 
“speed limit” reduction is not practical for this corridor.  

 
Consideration of traffic calming measures to reduce actual speed:  One 
of the core intents of this project is to reduce the speed of traffic using the 
Inner Loop corridor.  Under the build alternative design, suitable traffic 
calming measures are planned along the corridor which are anticipated to 
slow traffic speeds to approximately 30-40 mph.  The traffic calming 
measures currently proposed for the corridor may offer some minor noise 
reductions along the corridor; however, reasonable traffic calming options 
would not be able to provide the required speed reductions necessary to 
meet the NYSDOT noise reduction design goal for traffic noise.  Therefore 
design/implementation of further traffic calming measures for the purposes 
of noise abatement is not practical for this corridor. 

 
Due to the ineffectiveness and impracticality of these methods, traffic management 
is not a practical method for noise abatement for this project. 

 
8.2 Alteration of Horizontal and Vertical Alignments  

 
Highway design modification, such as locating the highway farther from receptors 
or altering profile grades, is another method of noise abatement.  Potential 
changes in horizontal or vertical alignment were evaluated to determine if these 
measures would be feasible or reasonable for this project.   
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Evaluation of vertical alignment changes: 

 
Reduction of noise levels through modification of the vertical profile of the 
Build Alternative would be due to the reduction of the line-of-sight between 
the vehicular noise sources (tire noise and exhaust pipes) and the 
receptors.  Most automobiles and light trucks have exhaust pipes located 
at approximately 1-2 feet (0.3 to 0.6 meters) above the roadway surface, 
however, it should be noted that many trucks/busses have exhaust pipes 
that outlet at approximately 9.8 feet (3 meters) above the roadway surface 
and many of the receptors are located above or below the current 
elevation of the roadway (both requiring lower or higher roadway profiles 
to reduce line-of-site relationships).  Options for changes in vertical 
alignment include the following: 

 
1. Lowering the roadway - Depending on the elevation of the 

receptors and location with respect to the roadway, the roadway 
would have to be lowered approximately 3.3-6.6 feet (1-2 meters), 
in the area of the five impacted receiver sites to begin to reduce 
noise levels; however, reduction of noise levels to an extent that 
would justify implementation of a mitigation measure would likely 
require a more extreme change in the vertical alignment. The 
purpose of this project is to raise the roadway and create more of a 
neighborhood atmosphere.  Since this mitigation method would 
directly contradict the intention of the project, lowering the 
roadway is not a viable method of mitigation for these noise 
impacts. 

 
2. Raising the roadway - The roadway would have to be raised over 

6.6-9.8 feet (2-3 meters) to begin to reduce noise levels to 
adjacent residences, however, reduction of noise levels to an extent 
that would justify implementation of a mitigation measure would 
likely require a more extreme change in the vertical alignment.  
Engineering obstacles for raising the roadway elevation include 
unacceptable driveway and yard pitches and the addition of 
undesirable visual and aesthetic concerns.   

 
  In general, construction of vertical alignment changes are not feasible in 

the areas of the impacted receivers, mainly because this mitigation method 
would directly contradict the intention of the project.  Therefore, a vertical 
alignment change is not a practical method for noise abatement on this 
project. 
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Evaluation of horizontal alignment changes: 
 

As part of the project’s design, the many parallel roadways along the 
corridor (Inner Loop, Union, Pitkin, and Howell) will be consolidated into 
one roadway with a shifted alignment chosen to maximize the area for 
potential future development.  This roadway shift will influence noise levels 
through relocation of the noise source and through the resultant traffic 
calming speed reductions.  The resulting reduction in speed will lower 
some of the noise levels; however, consolidation of the roadways will also 
move traffic closer to, or farther from, some of the receptors.   
 
The TNM noise modeling predicts that the effects of this roadway design 
and shift will mathematically lower the noise levels at some of the 
represented receptors and raise the noise levels at others.  However, as 
indicated above, the predicted differences in noise levels between the No-
Build and the Build Alternatives will generally not be perceptible at the five 
impacted receiver locations.   
 
Generally, a large shift of 100 feet or more is expected to be required to 
yield noise reductions large enough to justify implementation of horizontal 
alignment change as a mitigation measure. The proposed Union/Howell 
Street corridor is centered between receivers on both sides of the roadway, 
and the alignment of the roadway has been chosen based on the best use 
of the roadway/open space per the project objectives.  Therefore, further 
horizontal alignment change is not a practical method for noise abatement 
along the project corridor. 

 
8.3 Construction of Noise Barriers 

 
The most effective method of noise abatement is a noise barrier which can be 
constructed of wood, steel, concrete, or earthen berm.  For a barrier to provide 
effective noise reduction it must be continuous and designed to a high enough 
elevation to shield the receptor from the noise source. 

 
Noise barriers were considered as a means of providing noise abatement in the 
area of the five impacted receiver sites.  In order for noise barriers to be 
constructed in the study area, openings for driveways would need to be provided 
for the residences along the corridor.  However, noise barriers must be continuous 
in order to be effective as a noise abatement measure.  Therefore, construction of 
noise barriers along this corridor is not a viable noise abatement measure for this 
project. 
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In addition and as indicated above, the purpose of this project is to raise the 
roadway and create more of a neighborhood atmosphere.  Since constructing 
noise barriers would directly contradict the intention of the project, noise barriers 
would not be an acceptable method of mitigation for these noise impacts. 

 
8.4 Acquisition of Real Property to Serve as a Buffer Zone 

 
This abatement measure allows for acquisition of real property or interests therein 
(predominantly unimproved property) to serve as a buffer zone to pre-empt 
development that would be adversely impacted by traffic noise.  Since the area of 
the five impacted receiver sites are located adjacent to the proposed project 
corridor, there is no room for a buffer zone and this would be ineffective as an 
abatement measure for the impacted receptors.  

 
8.5 Summary Discussion of Noise Abatement 

 
For the impacted areas, all noise abatement measures listed in 23 CFR Part 
772.13(c) were examined and evaluated for reducing or eliminating the noise 
impacts (see sections 8.1 through 8.4).  In all instances, the noise abatement 
measures were considered physically infeasible, economically unreasonable, or 
undesirable to the affected residents.  Therefore, no noise abatement measures 
are recommended for this corridor. 
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9.0 CONSTRUCTION NOISE 
 
Construction noise differs from traffic noise in the following ways: 

 
• Construction noise only lasts for the duration of the construction contract. 
• Construction activities are usually limited to the daylight hours when most 

human activity takes place. 
• Construction activities are generally short term. 
• Construction noise is intermittent and depends on the type of operation. 

 
This project will include the construction activities of excavation, sub-base preparation, 
bridge construction, and other miscellaneous work. 

 
Certain mitigation measures can be incorporated into the contract documents to reduce 
construction noise in the project area.  The following mitigation strategies are likely to be 
used for a project of this type: 

 
A. Source Control 

 
1. Use of exhaust systems in good working order, engine enclosures 

and intake silencers. 
2. Regular equipment maintenance. 
3. Use of new equipment subject to new product noise emission 

standards. 
 

B. Site Control 
 

1. Placement of stationary equipment as far away from sensitive 
receptors as possible. 

2. Strategic choice of staging sites and C&D disposal sites. 
 

C. Time and Activity Constraints 
 

1. Coordinate work operations to coincide with time periods when 
people would least likely be affected. 

2. Limit work hours. 
 

D. Community Awareness 
 

1. Public notification of construction operations. 
2. Methods to handle complaints. 
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Plan View
Run name: 2035Buildv01
Scale:  500 feet

Sheet 1 of 1 15 Nov 2013
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Project/Contract No. PIN 4940.T7
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