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Section 7 
Selection of the Preferred Sub-Alternatives 
 

7.1 Overview 
This section presents the preferred sub-alternatives in each of the three highway 
segments – i.e., sub-alternatives A-2/A-3, B-3 and C-1.  These sub-alternatives were 
selected based on the detailed comparative analysis described in Section 6.  The 
comparative analysis focused on the relative ability of each sub-alternative to achieve 
the project purpose, while minimizing environmental impacts and considering project 
cost.  MassHighway recognizes that the preferred sub-alternatives are not necessarily 
the lowest cost options, but the environmental and traffic benefits of these sub-
alternatives outweigh any additional costs. 

Table 7.1-1 is a summary version of the evaluation matrix presented as Table 6.2-1 
indicating which sub-alternative(s) are preferred with respect to each of five main 
categories of evaluation criteria: 

 Constructability; 

 Transportation and Traffic;  

 Land Use, Social & Economic Environment;  

 Noise and Air Quality; and 

 Ecology and Natural Resource Impacts.    

The remainder of this section provides the justification for sub-alternative preferences. 

Table 7.1-1 
Summary of Sub-Alternative Impacts 

Sub-Alternatives 
Criteria 

A1 A-2  A-3 B-1 B-2 B-3 B-4 B-5 C-1 C-2 

Constructability 
 Infrastructure Requirements 
 Traffic Management 
 Comparative Cost 

          

Transportation and Traffic 
 Regional Mobility and Congestion 
 Highway and Traffic Safety 
 Local Access  

          

Land Use, Social & Economic Environment 
 Impacts on Existing Businesses 
 Impacts on Existing Residences 

          

Noise and Air Quality 
 Air Quality 
 Noise 

          

Ecology and Natural Resource Impacts 
 Wetland Alteration 
 Mitigation Opportunities 
 ACEC Impacts 

          

 = Preferred sub-alternatives(s), by segment, for each group of criteria 
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7.2 A Segment 
Preferred Sub-Alternatives are A-2/A-3 
The only category of criteria in which A-1 is preferred over A-2 and A-3 is 
“Constructability,” because it is less complex, and therefore slightly less costly, than 
the other two sub-alternatives.   

In the A segment, A-2 and A-3 offer the following benefits over A-1: 

 Improve access from Route 1 and access on local roads; 

 Address safety by removing conflict points; 

 Result in slightly better air quality due to decreased vehicle-miles traveled (VMT); 

 Have less impact to the Area of Critical Environmental Concern (ACEC); and 

 Provide opportunity for environmental mitigation by removing the rotary. 

A-2 and A-3 are therefore selected as the preferred sub-alternatives because they have 
fewer environmental impacts and best meet the overall project purpose, including the 
following transportation and traffic elements: 

 Improves regional mobility; 

 Improves local mobility and access; 

 Reduces congestion on Route 1 between Copeland Circle and Route 99; and 

 Improves traffic safety caused by vehicle conflict points between Route 1 mainline 
and on- and off-ramps. 

7.3 B Segment 
Preferred Sub-Alternative is B-3 
With respect to “Constructability,” B-1 and B-4 are preferred as the less complex and 
less costly sub-alternatives to construct, relative to the other three sub-alternatives.  
These two sub-alternatives also have slightly better overall environmental ratings, 
reflecting less permanent impact to freshwater wetlands than sub-alternatives B-2, B-3 
and B-5.  

The primary difference between the sub-alternatives is in the remaining three 
categories -“Transportation and Traffic,” “Land Use, Social & Economic 
Environment,” and “Noise and Air Quality,” all of which favor B-2 and B-3.  

In particular, these two sub-alternatives best meet transportation and traffic objectives 
by: 

 Improving Route 1 and local arterial traffic; and  

 Reducing points of conflict along Route 1.   



Section 7 
Selection of the Preferred Sub- Alternatives 

 

  7-3 
 

B-2 and B-3 also involve fewer impacts to existing residences -- both involve potential 
impacts to 3 residential properties (but none significantly impacted), compared to 7 
properties (3 significantly) for B-1 and B-4 and 18 properties (7 significantly) for B-5.   

The only difference between B-2 and B-3 is that B-3 provides a new ramp from Route 
1 northbound to Salem Street eastbound, thereby simplifying the route for vehicles 
traveling to eastern portions of Revere and Saugus. This ramp was also heavily 
supported by attendees at the public open house in February 2007.  Under sub-
alternative B-2, vehicles traveling eastbound will have to pass through the Overlook 
development to access Salem Street. 

Therefore, B-3 is preferred in this segment because it offers the following benefits: 

 Less permanent impact to freshwater wetlands; 

 Best meets transportation and traffic objectives; 

 Less impact to the current land uses and social and economic environment; 

 Less impact to noise levels and air quality; and 

 New ramp provides simplified route from Route 1 northbound to Salem Street 
eastbound 

7.4 C Segment 
Preferred Sub-Alternative is C-1 
In the C segment, C-1 is the preferred sub-alternative with respect to all five 
categories of criteria despite the introduction of delays for Route 99 traffic merging on 
to Route 1 northbound.  Therefore, it is selected as the preferred sub-alternative. 

Compared to C-2, C-1 offers the following benefits: 

 Fewer safety and traffic impacts; 

 Less infrastructure; 

 Fewer temporary traffic impacts due to construction on new property; 

 No impacts to residential properties; 

 Lower impact to business properties (7 total with 2 significant); and 

 No impact to vegetated wetlands.   
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7.5 Conclusions 
7.5.1 Overview 
Although sub-alternatives A-2/A-3, B-3 and C-1 are preferred over other sub-
alternatives, implementation will still result in some impacts that need to be 
mitigated.   

The impacts of the preferred sub-alternatives that are described in this section are 
largely summarized from Section 6, with two exceptions – additional modeling 
(beyond that presented in Section 6) was conducted on the preferred sub-alternatives 
for both air quality and noise.  Therefore, this section presents a more detailed 
description of air quality and noise impacts than is presented for other parameters.   

Section 8 describes the mitigation measures that will be considered to compensate for 
identified impacts. 

7.5.2 Traffic  
Impacts of the preferred sub-alternatives related to traffic are primarily related to the 
temporary noise, dust and traffic flow that will occur during construction.  Many of 
these impacts are unavoidable, but measures to reduce them are available, as 
presented in Section 8. 

Construction of A-2/A-3, because of their complexity, will require greater traffic 
management planning than A-1.  Construction of B-3 and C-1 both allow construction 
of some infrastructure outside the existing travel ways, thereby lessening the impacts 
to traffic flow during construction. 

7.5.3 Residential Land Use Impacts 
Implementation of preferred sub-alternatives A-2/A-3 and C-1 will not result in any 
impacts to residential property.  Based on conceptual design, implementation of B-3 
may impact four residential properties, but none of the permanent residential 
structures is anticipated to be displaced.  

7.5.4 Social and Economic Environment 
Growth-Inducing Effects 
The proposed Route 1 improvements are designed to accommodate existing traffic 
plus traffic generated by development projects that are already underway.  The 
project is not designed to create excess travel capacity for the benefit of future 
development.  Although improved traffic flow could indirectly enhance the feasibility 
of additional development east, west and north of the project area, the degree to 
which additional development will occur is more directly related to decisions made 
by local land officials and environmental regulators. 
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Community Services 
State and local police and local fire companies and rescue squads will provide 
services on the improved Route 1 and connecting roads, just as they do on the existing 
roads.  Because the proposed project will improve traffic flow, it will generally reduce 
the time required to respond to emergencies in the area.  By improving safety on 
Route 1 and the affected interchanges (see Section 6.2), the proposed project could 
both reduce the number of accidents requiring response from emergency service 
organizations and reduce response time for those incidents requiring emergency 
response. 

The preferred sub-alternative B-3 will eliminate direct access to Route 1 from Lynn 
Street and Salem Street.  Emergency services in that area will have to access 
southbound Route 1 by way of the planned Overlook Drive, which will increase 
driving distance to southbound Route 1 by approximately 0.72 mile.  In addition, 
most of northbound Route 1 in Malden will become inaccessible from Malden.  
Emergency services will need to access Route 1 in the Lynn Street/Salem Street area 
primarily to respond to emergencies on Route 1 itself. Note, however, that Malden 
and Revere are jointly addressing improvements to the response times by planning 
for a new joint fire station near Salem Street.   

Business Properties 
No business properties will be affected by sub-alternatives A-2/A-3.  At this 
conceptual level of design, it is estimated that B-3 and C-1 may affect a total of 14 
business properties, with potential impacts on the operations of 4 of the 14 businesses. 

Environmental Justice Populations 
Temporary construction impacts related to air and noise will be experienced by 
environmental justice populations in the B segment, but can be mitigated as described 
under air and noise mitigation in Section 8.   

Utilities 
Impacts to utilities, in terms of relocation or replacement, are similar for all sub-
alternatives, and will be addressed during detailed design of the project.   

7.5.5 Air Quality 
Introduction  
Additional AQ analysis was performed on the preferred sub-alternates, beyond that 
presented in Section 6. This section provides the air quality impacts analysis for the 
project, including a summary of regional air emissions analysis from the Boston 
Regional MPO and the carbon monoxide “hotspot” (microscale) air quality analysis 
performed. Details for the microscale modeling efforts can be found in Appendix C. 
The analysis was prepared based on the procedures set forth in the Federal Highway 
Administration (FHWA), and the U.S Environmental Protection Agency (EPA) 
regulations and guidelines, and guidance documents. 
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The following alignments have been identified as the preferred sub-alternatives 
according to CO air quality impacts identified in Section 6.6:  

 Sub-alternatives A-2/A-3 eliminate the critically high-volume intersection at Route 
60 and the Copeland Circle Rotary, as well as potentially lowering VMT by 
consolidating traffic movements through elimination of  the rotary infrastructure.  

 Sub-alternative B-3 presents the lowest overall potential increase in VMT when 
compared with the other four B sub-alternatives, due to the significantly improved 
access points to Salem Street and Overlook Ridge Drive.     

 Sub-alternative C-1 slightly improves LOS and does not affect traffic speeds or 
emissions factors.  

Quantitative air quality analysis for CO hot spot impacts was completed for the above 
three preferred sub-alternatives and the no build scenarios for the following traffic 
scenarios:  

 Base Year (2005)  

 Estimated to Complete (ETC) Year (2015) No-Build 

 ETC Year (2015) Preferred Alternative 

 Design Year (2025) No-Build 

 Design Year (2025) Preferred Alternative 

The goal of this analysis was to estimate potential one-hour and eight-hour ambient 
CO concentrations at the worst-case roadway segments and interchanges.  This 
section briefly outlines the regional emissions analysis, the procedures used for 
conducting the carbon monoxide (CO) “hot spot” modeling analysis, and the CO 
monoxide impact analysis for the Route 1 Improvements Project.   

Regional Conformity Analysis 
EPA’s final conformity regulations provide the criteria and procedures required by 
the CAA (40 CFR 51 and 40 CFR 93).  These regulations require that the U.S. 
Department of Transportation (DOT) and Metropolitan Planning Organizations 
(MPOs) make conformity determinations for metropolitan transportation plans and 
transportation improvement programs (TIPs) before they can adopt, accept, approve, 
or otherwise support such plans and programs.  Further, the FHWA and the Federal 
Transit Authority (FTA) must make conformity determinations for highway, or transit 
projects before DOT or an MPO approves or funds such projects.  As part of the 
conformity determination, a regional air emissions analysis must be performed for all 
transportation-related plans and programs, and transportation projects funded or 
approved by FHWA or FTA in non-attainment and maintenance areas.  However, 
since the Route 1 Improvements Project was included in the Boston Region MPO’s 
conformity determination, a project-level regional air emissions modeling analysis is 
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not required for this EA/EIR.  This conclusion was also confirmed with MADEP1 (see 
Appendix C for further discussion).   

Microscale Carbon Monoxide Analysis 
Local CO “hot spot” (microscale) modeling was conducted based on procedures 
outlined by EPA (U.S. EPA, Guideline for Modeling Carbon Monoxide from Roadway 
Intersections, EPA-454/R-92-005, 1992) using the CAL3QHC model.  These procedures 
were used to calculate worst-case one-hour CO concentrations.  The procedures used 
to estimate each model year’s CO impacts are provided below.  The transportation 
conformity rule requires a CO hot spot modeling analysis using CAL3QHC for 
projects that are:  

1) In or affecting locations identified in the SIP as sites of potential or actual 
violations of the CO NAAQS;  

2) Affecting intersections that are at or will be at Level of Service (LOS) D or worse; 
or  

3) Affecting intersections identified in the SIP as having the three highest volumes or 
three worst LOS in the non-attainment or maintenance area.    

According to the U.S. EPA2, the Metropolitan Boston Intrastate Air Quality Control 
Region 119 is classified as “unclassifiable or attainment” for CO, except for Boston, 
Cambridge, Chelsea, Everett, Malden, Medford, Quincy, Revere, and Somerville is a 
maintenance area. Because a portion of the Route 1 study area is located in a CO 
maintenance area, a CO hot spot modeling analysis was conducted for the Route 1 
Improvements Project. 

MASSDEP Ambient Air Quality Data 
The most recent ambient air monitoring data for CO were obtained from the MADEP 
for monitoring stations located in or near the project area.  The nearest monitoring 
location to the U.S. Route 1 study area is at Harrison Avenue, Boston. Table 7.5-1 
presents a summary of the latest DEP monitoring data for CO at Harrison Avenue.  

Table 7.5-1 
Background CO Concentrations 

1-Hour Concentration (ppm) 8-Hour Concentration (ppm) 

Year Location Highest 
Highest-

Second-High Highest 
High-Second-

Highest 

2004 Harrison Avenue, Boston 3.1 2.8 2.0 1.5 

2005 Harrison Avenue, Boston 4.3 3.6 2.4 2.3 

2006 Harrison Avenue, Boston 3.5 3.0 2.1 1.7 
Note: Bold values indicate those used to represent background CO concentrations. 

                                                             
1 CDM, telephone conversation between Amelia Ravin, CDM and Christine Kirby, DEP, June 14, 2006. 
2 U.S. EPA AIRDATA Database, www.epa.gov/air/data, downloaded January 2006.  
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MOBILE6.2 Emission Factor Modeling Methodology 
The requirements of 93.111 of the Final Conformity Rule, “Latest emissions model”, 
are satisfied if the conformity determination is based upon the latest emission 
estimation model available.  Pursuant to 93.111, the mobile source emission factors 
used for the CO hot spot analysis were estimated using the EPA Mobile Source 
Emissions Factor Model, MOBILE6.2 (March, 2006).  This model was used to estimate 
speed-dependent mobile source emissions for each modeling scenario. 

Intersection Selection  
A CO hot spot modeling analysis was performed, as required by FHWA and EPA, for 
four critical intersections in the study area plus one critical segment of the Route 1 
highway corridor. Existing and projected traffic data were reviewed to identify 
intersections and/or congested areas at which CO concentrations could be potentially 
adverse (with and without the project). Table 7.5-2 presents the selected intersections 
and roadway section for the air quality analysis. Microscale CO dispersion modeling 
was then conducted for these worst-case locations for the Base Year, and ETC and 
Design Years No-Build and Preferred Alternative scenarios.  

Table 7.5-2 
Roadway Segments/Intersection Selection 

Roadway Segment / Intersection Peak hour Determination 

Route 1 southbound off ramp at Copeland Circle SAT LOS 
Route 1 northbound off ramp at Copeland Circle PM LOS 
Route 1 northbound on ramp from Copeland Circle SAT VOL 
Route 60 westbound on ramp to Copeland Circle SAT VOL 
Route 1 southbound on ramp from Salem St North AM LOS 
Route 1 southbound on ramp at Route 99 SAT VOL 
Route 1 northbound between Salem St And Route 99 PM VOL/LOS 

Input Parameters 
The CAL3QHC model was used to calculate one-hour CO concentrations at sensitive 
receptors located near each intersection, using the following input parameters: 
MOBILE6.2 modeling results, screening meteorological variables, site variables, and 
traffic variables. These input parameters are provided in detail in Appendix C. 
Receptor locations selected for estimating maximum CO concentrations near a 
roadway segment were based on guidance provided by EPA3.   

Base and Future Years Background CO Levels 
Base Year, ETC Year and Design Year No-Build CO impacts were based on the 
highest-second high background concentrations measured at DEP’s air quality 
monitor located in Boston  and EPA’s methodology for calculating future background 
CO concentrations. The Base Year one- and eight-hour CO background concentrations 
used in the CO hotspot modeling analysis were 3.6 ppm and 2.3 ppm, respectively 
(See Section A.2.3).  Table 7.5-3 presents the background concentrations used for each 
model year and each modeling scenario. 
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Table 7.5-3 
One Hour Background CO Concentrations 

Year 

One-Hour 
 High-Second Highest     

Concentration 
 (ppm) 

Eight-Hour 
High-Second Highest     

Concentration 
 (ppm) 

2005 3.60 2.30 

2015 No-Build 2.19 1.40 

2015 Build 2.15 1.37 

2025 No-Build 2.20 1.40 

2025 Build 2.14 1.37 

Microscale Impact Analysis Results 
CAL3QHC was used to predict the maximum one-hour CO concentrations for the 
2005, and 2015 and 2025 No-Build and Preferred Alternative scenarios.  The one-hour 
results were multiplied by a persistence factor to determine the eight-hour results. A 
persistence factor of 0.7 is recommended as a conservative conversion from a 1-hour 
average concentration to an 8-hour average concentration (U.S. EPA, Screening 
Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised, 
EPA-454/R-92-019, October 1992). Table 7.5-4 presents the results of the CO 
microscale analysis. The predicted concentrations also include existing and future 
background CO concentrations (See Table A-6).  The six worst-case intersections were 
modeled for each of the three major interchanges; Copeland Circle, Salem Street, and 
Route 99. Because four of the worst case intersections occurred at the Copeland Circle 
interchange, only two model runs were necessary at this interchange (PM and 
Saturday midday peak hours). The maximum one-hour CO concentrations for the 
Base Year (2005) ranged from 7.5 ppm at Route 99 during Saturday midday peak 
traffic to 9.1 ppm at the Route 1 northbound segment during pm peak hour traffic 
conditions.  These concentrations are well below the one-hour NAAQS of 35 ppm. 

CAL3QHC predicted that the Route 1 Preferred Alternative would produce lesser or 
equal one-hour CO concentrations than the No-Build scenario at all of the critical 
intersections in 2015, with maximum concentrations ranging from 4.2 ppm at 
Copeland Circle during the Saturday midday peak traffic hour, to 5.2 ppm at Route 99 
during Saturday midday peak traffic.  Similarly, the model predicted that the 
Preferred Alternative would produce lesser one-hour CO concentration than the No-
Build scenario at all of the critical intersections in 2025. Maximum one-hour 
concentrations for the Preferred Alternative in 2025 ranged from 4.1 ppm at Copeland 
Circle during the Saturday midday peak traffic hour to 5.2 ppm at Route 99 during 
Saturday midday peak traffic. All predicted one-hour CO concentrations for 2015 and 
2025 would be well below the one-hour NAAQS of 35 ppm. 

                                                                                                                                                                                
3 U.S. EPA, Guideline for Modeling Carbon Monoxide from Roadway Intersections, EPA-454/R-92-
005, 1995. 
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In addition, the maximum eight-hour CO concentrations for 2005 and 2015 and 2025 
No-Build and Preferred Alternative scenarios ranged from 2.7 to 6.2 ppm, which are 
below the NAAQS of 9 ppm. 

Conclusions 
Although a regional air emissions modeling analysis was not required because the 
project was included in the BRMPO conformity determination, a CO “hot spot” 
analysis was completed to analyze local air quality impacts of the Route 1 
Improvements Project.  The Preferred Alternative was analyzed for its impact on 
ambient CO impacts, as compared to the 2015 and 2025 No-Build scenarios.  All 
critical intersections for the Preferred Alternative would improve or maintain the 
same ambient CO concentrations as the 2015 and 2025 No-Build scenarios. Therefore, 
the Preferred Alternative would result in no impact to a slight improvement in local 
air quality.  

7.5.6 Noise 
Additional noise modeling, beyond that described in Section 6, was conducted for the 
preferred sub-alternatives.  This section describes the noise modeling procedures used 
to calibrate the traffic noise model, and to conduct noise modeling for the Existing 
(2005), ETC (2015) and Design (2025) years for both the No-Build and Build scenarios 
associated with the preferred alternative. The traffic noise modeling analysis was 
based on traffic volumes and vehicle speeds provided as part of the project traffic 
modeling analyses prepared by TEC. Modeling was conducted assuming no barriers 
were needed along Route 1.  If noise impacts approached or exceeded the FHWA 
noise abatement criteria of 67 dBA (Activity Category B),  and 72 dBA (Activity 
Category C), or if the predicted noise levels for the ETC and Design years (2015 and 
2025) exceed the existing year (2005) noise levels by more than 10 dBA, then an 
evaluation of noise abatement measures was conducted based on procedures 
provided in  the FHWA, Highway Traffic Noise Analysis and Abatement Policy and 
Guidance, June 1995 and MHD, The Massachusetts Highway Department Type I Noise 
Abatement Guidelines, April 1, 1996. Section 8 presents a discussion of the potential 
noise abatement measures.  

A detailed discussion of the traffic noise monitoring and modeling procedures and 
results is presented in Appendix B.   

Noise Modeling Analysis 
Traffic noise levels were estimated using the FHWA Traffic Noise Model, Version 2.5 
(TNM2.5). TNM2.5 was used to estimate noise levels for the Existing, 2015 and 2025 
No-Build and Build scenarios for the Preferred Alternative based on peak hour traffic 
volumes and travel speeds provided by TEC.  Thirteen noise-sensitive receptors 
identified near Route 1 were included in TNM2.5. These receptor locations 
represented residential and commercial land uses adjacent to Route 1 that could be 
impacted by the project. Figure 5.6-1, presented previously, shows the location of each 
of the noise-sensitive receptors along Route 1. 
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TNM2.5 was calibrated based on the noise level and traffic data collected during the 
noise monitoring program conducted in December 2005 in order to make any 
necessary adjustments to the Existing 2015 and 2025 No-Build and Build modeling 
results. The calibration modeling analysis was conducted for all 10 noise monitoring 
locations for the weekday peak hour traffic conditions. The results of the calibration 
modeling analysis showed that TNM2.5 reasonably predicted traffic noise levels at 
seven of the monitoring locations and were within the accuracy of the model (+/-  2 
dBA); therefore, no correction factors were applied to the Existing, 2015 and 2025 No-
Build and Build modeling results. For the three other monitoring locations, TNM2.5 
predicted peak hour noise levels that were slightly outside the accuracy of the model.  
Therefore, these differences were added as correction factors to the Existing, 2015 and 
2025 No-Build and Build modeling results.  

The noise modeling results are summarized in Table 7.5-5. This table presents a 
summary of the 2005, 2015 and 2025 No-Build and Build traffic noise modeling 
results, and compares them to the FHWA 67 dBA, and 72 dBA noise abatement 
criteria (NAC).  A discussion of the noise impacts for the 2015 and 2025 No-Build and 
Build modeling scenario is presented below.  Although the 2005 noise levels are 
presented in Table 7.5-4, a discussion of the 2005 noise modeling results is presented 
in Section 5.6.3. 

2015 No-Build and Build Conditions 
The 2015 No-Build peak afternoon Leq noise levels will range from 58 dBA to 82 dBA.  
Similar to the 2005 modeling results, the lowest Leq noise level was estimated at 
receptor 11 (Overlook Ridge Apartments).  However, the highest Leq noise level was 
estimated at the receptor 9 (Avalon Motel) on the southbound side of Route 1.  The 
2015 No-Build noise levels increased by 4 dBA or less when compared to 2005 noise 
levels at all the noise-sensitive receptors. The FHWA NAC of either 67 or 72 dBA will 
be approached or exceeded at all noise-sensitive receptors, except receptor 11 for the 
No-Build scenario. 

The 2015 Build peak afternoon Leq noise levels will range from 64 dBA at the receptor 
11 (Overlook Ridge Apartments) to 81 dBA at receptor 8 (Spinnazola Real Estate) for 
the Preferred Alternative.  TNM2.5 predicted that noise levels will increase by 1 dBA 
to 6 dBA at receptors 1, 7, 8, 11, 12 and 13 when compared to the No-Build scenario.  
The highest noise level increase will occur at the Overlook Ridge apartments close to 
the new Salem Street Connector. TNM2.5 predicted that noise levels will decrease for 
the Preferred Alternative at receptors 2, 4, 5, 6, 9 and 10 when compared to the No-
Build scenario.  The largest noise level reductions of 4 to 8 dBA will occur at receptors 
5 and 6 will be associated with the horizontal realignment of Route 1 away from both 
receptors.  Projected Leq noise level will also be reduced by 3 dBA at receptor 2 (Four 
Points Sheraton Hotel) due to the Copeland Circle reconfiguration. The projected 
noise level increases or decreases at the remaining receptors are associated with 
changes in traffic volumes and travel speeds due to the Preferred Alternative. The 
FHWA NAC of either 67 or 72 dBA will be approached or exceeded at all noise-
sensitive receptors, except for receptor 11 for the Build scenario.  In addition, the 
projected 2015 Build noise levels will not exceed the existing noise levels by 10 dBA or 
greater at any of the noise-sensitive receptors. 
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Table 7.5-4 
CAL3QHC Predicted Maximum CO Concentrations (ppm) 

 
   2005 2015 2025   

  1 Hour 8 Hour 1 Hour 8 Hour 1 Hour 8 Hour   

            NAAQS 
Intersections/ 

Roadway 
Sections 

Existing 
Conditions 

No-
Build Build 

No-
Build Build 

No- 
Build Build 

No-
Build Build 1 Hour 8 Hour 

  
Copeland Circle 

PM 7.5 5.0 4.7 4.4 3.2 2.9 5.0 4.2 3.4 2.8 35 9 

  
Copeland Circle 

SAT 7.6 5.1 4.5 4.2 3.0 2.8 4.7 4.1 3.2 2.7 35 9 

  

Salem St AM 8.7 5.9 4.9 4.4 3.3 2.9 4.7 4.4 3.2 3.0 35 9 

  

Route 99 SAT 8.9 6.0 5.5 5.2 3.7 3.5 5.5 5.2 3.7 3.5 35 9 

  9.1 6.2 5.1 5.1 3.4 3.4 5.2 4.9 3.5 3.3 35 9 
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Table 7.5-5 
TNM2.5 Modeling Results 

Noise-Sensitive Receptors 

ID# Description 

2005 
Existing 

Leq 
Levels 
(dBA) 

2015 
No-Build 

Leq 
Levels 
(dBA) 

2015 
Build 

Leq 
Levels 
(dBA) 

2025 
No-Build 

Leq 
Levels 
(dBA) 

2025 
Build 

Leq 
Levels 
(dBA) 

FHWA 
NAC 
(dBA) 

1 212 Grover St., 
Revere 71 71 72 72 72 67 

2 Four Points 
Sheraton, Revere 69 69 66 69 67 67 

3 
Salem 
Street/Fairfield Ave, 
Malden 74 75 74 75 75 67 

4 Vining Street, 
Malden 75 75 72 75 73 67 

5 
North Shore 
Assembly of God, 
Malden 73 73 69 74 70 67 

6 Town Line Mobile 
Homes, Malden 75 75 67 76 67 67 

7 29 Agatha Street, 
Revere 73 73 77 74 77 67 

8 Spinnazola Real 
Estate, Saugus 77 77 81 78 82 72 

9 Avalon Motel, 
Saugus 78 82 78 83 78 67 

10 Pleasant Ave., 
Saugus 79 81 80 81 80 67 

11 
Overlook Ridge 
Apts., Malden 57 58 64 58 64 67 

12 
Marriott Courtyard 
Hotel, Revere 72 72 75 73 75 67 

13 
Grover St., West of 
Route 1, Revere 69 69 71 70 71 67 

 

2025 No-Build and Build Conditions 
The 2025 No-Build noise levels will be almost identical to those estimated for the 2015 
No-Build scenario.  The peak afternoon Leq noise levels will range from 58 dBA to 83 
dBA.  The lowest Leq noise level was estimated at receptor 11 (Overlook Ridge 
Apartments) which is located the farthest away from Route 1. The highest Leq noise 
level was estimated at the receptor 9 (Avalon Motel).  The only differences between 
the 2015 and 2025 No-Build scenarios will be an increase of 1 dBA at receptors 1, 5, 6, 
7, 8, 9, 12 and 13 over 2015 No-Build conditions.  A comparison of 2025 No-Build 
noise levels with 2005 existing noise levels also shows a 1 dBA or less change in noise 
levels, except at receptors 9 and 10 where noise levels will increase by 3 to 4 dBA.  The 
FHWA NAC of either 67 or 72 dBA will be approached or exceeded at all noise-
sensitive receptors, except receptor 11 for the No-Build scenario. 

The 2025 Build peak afternoon Leq noise levels will range from 64 dBA at the receptor 
11 (Overlook Ridge Apartments) to 82 dBA at receptor 8 (Spinnazola Real Estate) for 
the Preferred Alternative.  TNM2.5 predicted that noise levels will increases by 1 dBA 
to 6 dBA at receptors 7, 8, 11, 12 and 13 when compared to the No-Build scenario.  The 
highest noise level increase will occur at the Overlook Ridge apartments close to the 
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new Salem Street Connector. TNM2.5 predicted that noise levels will decrease for the 
Preferred Alternative at receptors 2, 4, 5, 6, 9 and 10 when compared to the No-Build 
scenario.  The largest noise reductions of 4 to 9 dBA will occur at receptors 5 and 6 
will be associated with the horizontal realignment of Route 1 away from both 
receptors.  Projected Leq noise level will also be reduced by 2 dBA at receptor 2 (Four 
Points Sheraton Hotel) due to the Copeland Circle reconfiguration. The projected 
noise level increases or decreases at the remaining receptors are associated with 
changes traffic volumes and travel speeds due to the Preferred Alternative. The 
FHWA NAC of either 67 or 72 dBA will be approached or exceeded at all noise-
sensitive receptors, except for receptor 11 for the Build scenario. 

In addition, the projected 2025 Build noise levels will not exceed the existing noise 
levels by 10 dBA or greater at any of the noise-sensitive receptors. 

Noise abatement measures for the 12 noise-sensitive receptors exceeding the FHWA 
NAC of 67 or 72 dBA are presented in Section 8 and Appendix B. 

7.5.7 Hazardous Materials 
Because the project area is heavily developed, the preferred sub-alternatives possess 
the same potential to encounter hazardous waste as the other sub-alternatives.  
Mitigation measures described in Section 8 will be employed to minimize the risk 
associated with causing, or encountering, contamination during project construction.  

7.5.8 Historic and Archaeological Resources 
Impacts 
No extant National Register-listed or –eligible districts, buildings, structures, or sites 
have been identified within or in close proximity to the project area.  The field 
reconnaissance survey, moreover, showed that the archaeological sensitivity for both 
Native American and historical resources is low for the preferred sub-alternatives.  
No project impacts to National Register-listed or –eligible historic or archaeological 
resources are anticipated for any of the sub-alternatives still under consideration. 

7.5.9 Wetlands and Floodplains 
Implementation of sub-alternative A-2 would temporarily impact about 49,730 sf and 
permanently impact about 52,660 sf of freshwater wetlands which will require 
restoration (for temporary impacts) and replication (for permanent impacts).  A-3 
would temporarily impact about 20,270 sf and permanently impact approximately 2 
acres of freshwater wetlands which will require restoration (for temporary impacts) 
and replication (for permanent impacts).  In addition, the preferred sub-alternatives 
will result in impacts to over an acre of Land Subject to Coastal Storm Flowage.  
Impacts will be fully addressed and mitigated during the federal and state permitting 
process, as described further in Section 9 (including waivers from the MA Wetlands 
Protection Act and 401 Water Quality Certification regulations) .  The preferred sub-
alternatives, A-2/A-3, by removing the existing ramp system in Copeland Circle, 
actually increase mitigation opportunities, as presented in Section 8. 
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7.5.10 Water Resources and Drainage 
The management of highway stormwater runoff from the Route 1 improvements is at 
this time at a conceptual design level.  Proposed improvements to Route 1 will result 
in an estimated 5.5 acres of new impervious surface, which will increase the volume 
of runoff requiring treatment and discharge.  A conceptual plan for addressing 
stormwater quality and quantity, that meets Massachusetts stormwater performance 
standards, is presented in Section 8. This plan will be more fully developed during 
final design. 

7.5.11 Biological Resources 
No impacts to federal or state listed rare and endangered species or vernal pools will 
result from the project.  Similarly, no measurable impacts to shellfish beds or fisheries 
habitat are anticipated.  Temporary disruption of wildlife may occur during 
construction, but no long-term impacts are expected. 

7.5.12 Area of Critical Environmental Concern 
All of the sub-alternatives in the A and B segments impact the ACEC to 
approximately the same extent.  ACEC impacts correlate closely to coastal floodplain 
impacts mentioned previously. 

7.5.13 Sustainable Development Principles 
At this conceptual stage of the project, all sub-alternatives are essentially equivalent 
with respect to their adherence to sustainability principles.  The preferred sub-
alternatives will be further evaluated during detailed design to maximize 
sustainability opportunities. 
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