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Executive Summary   
This report documents the statewide Type II highway traffic noise analysis and priority rating system 

prepared for the Connecticut Department of Transportation (CTDOT) to identify and prioritize eligible 

Type II barrier areas for consideration in a Type II noise program. The noise study was performed 

ǇǳǊǎǳŀƴǘ ǘƻ ǘƘŜ CŜŘŜǊŀƭ IƛƎƘǿŀȅ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όCI²!ύ federal traffic noise regulation, codified at 

¢ƛǘƭŜ но /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ tŀǊǘ ттн όно /Cw ттнύ ŀƴŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /¢5h¢Ωǎ hŎǘƻōŜǊ 

2022 Highway Traffic Noise Abatement Policy for Projects Funded by the Federal Highway 

Administration. As referŜƴŎŜŘ ǿƛǘƘƛƴ /¢5h¢Ωǎ ǇƻƭƛŎȅΣ ǘƘŜ {ǘŀǘŜ ŎǳǊǊŜƴǘƭȅ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ŀƴ ŀǇǇǊƻǾŜŘ 

Type II program.1  In 1973, CTDOT had initiated a noise abatement program, which was subsequently 

suspended in 1982, due to a lack of funding.  In 1985, pursuant to Special Act 85-107, CTDOT re-

evaluated the program and created a priority list based on citizen complaints and population 

density.  That list was unfunded, is now outdated, and no longer acceptable as a basis for a Type II 

Program in accordance with 23 CFR 772.7.  This report represents the first in a series of steps to institute 

a federally approved program in Connecticut.  Following federal approval of this report and 

methodology, CTDOT will need to update its Noise Policy to reflect the Type II Noise Program, and 

funding sources would need to be identified before any Type II projects could be initiated.  It is 

important to note that each site identified would still need to undergo a more rigorous noise analysis (to 

determine if noise abatement meets the Noise Policy criteria), along with design, until construction 

could proceed.   CTDOT currently does not have funding or staffing resources to administer a program 

for these Type II projects.   

In the interim, projects meeting the criteria of Type 1 will continue to be evaluated in accordance with 

the existing Noise Policy.  In addition, CTDOT has begun a program to replace existing noise barriers past 

their design life.  These actions, which replace existing noise barriers, are known as Type III projects.  

The candidate state roadways in this study included all Interstate highways and principal expressways. 

The study area included 38 Principal Arterial highways, covering approximately 645 miles of roadway 

within eight counties (Litchfield, Tolland, Windham, New London, Middlesex, Hartford, New Haven, and 

Fairfield Counties) and four CTDOT Districts (Districts 1, 2, 3 and 4). Due to the statewide scale and large 

size of the study area, a basic άŦƭŀǘ ŜŀǊǘƘέ noise modeling approach was implemented, in lieu of a 

detailed noise study that is typically conducted for Type I projects. This simplified approach assumed flat 

terrain and eliminated building rows and barriers. To confirm the validity of this approach, noise 

measurements were conducted in eight barrier areas (two in each of the four CTDOT Districts) and were 

used to validate site-specific models for each area, which were ŘŜǾŜƭƻǇŜŘ ǳǎƛƴƎ CI²!Ωǎ Traffic Noise 

Model version 2.5 (TNM2.5). The noise models developed for validation included terrain lines, building 

barriers, building rows, and other modeling features that reflect real-world development characteristics 

and are necessary to ensure accuracy of TNM2.5-predicted noise levels.  

Once validated, a set of modeling receivers was added to each validated model, and the same set of 

receivers was added to a basic model created for each of the eight areas. The basic model only included 

 
1 Connecticut Department of Transportation Highway Traffic Noise Abatement Policy For Projects Funded By The 
Federal Highway Administration. October 2022.  
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study area roadways, with each direction modeled as a single roadway with an assumed standard width 

of 12 feet per lane.  A comparison of average noise levels computed with comprehensive models and 

basic noise models was performed, which showed good agreement (i.e., within 2 decibels, on average), 

and confirmed the validity of the basic noise model approach to developing the Type II noise barrier 

program.  

Noise impacts were predicted throughout the Type II noise study area, and noise barriers were 

evaluated in areas with sufficient density of development to meet CTDOT acoustical feasibility and 

reasonableness criteria for construction of noise barriers. A total of 38 noise barriers were identified for 

prioritization. The following Type II priority equation was developed to incorporate five factors approved 

by FHWA and recommended within FHWA guidance2:  

Priority Index = (Number x Age x Impact x Benefit)/Cost 

The number term accounts for the number of benefits, while the age term incorporates date of 

development. The impact and benefit terms apply a weighting based on average noise levels and 

average insertion loss, respectively, for all receivers benefited by the proposed barrier. The cost term, 

expressed in millions of dollars, accounts for the total cost of the barrier, assuming a unit cost of $60 per 

square foot of barrier surface area, per CTDOT policy.  

Although this statewide Type II Noise study has been completed, CTDOT does not currently have funding 

identified for this program. Funding for the Type II Noise program will be required for CTDOT to initiate 

the program. Please refer to the Connecticut Type II Statewide Noise Study, introduction section for 

more information.  

The estimated cost of the noise barriers throughout this report are limited to the item cost of the noise 

barrier. The item cost does not include other required project costs associated with design and 

construction, such as: right of way acquisitions, survey, engineering, construction mobilization, 

maintenance and protection of traffic, utility relocation, clearing and grubbing, drainage, pavement as 

well as contingencies and incidentals related to construction. Site specific conditions will govern the 

ǘƻǘŀƭ ǇǊƻƧŜŎǘ Ŏƻǎǘ ŀƴŘ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ŜǎǘƛƳŀǘŜ ǿƻǳƭŘ ōŜ ǇǊŜǇŀǊŜŘ ŘǳǊƛƴƎ ŀ ǇǊƻƧŜŎǘΩǎ ŜƴƎƛƴŜŜǊƛƴƎ ǇƘŀǎŜΦ  

Additionally, a detailed noise study would be required prior to initiating the design of these barriers and 

cost approximately $100,000 for each location. 

Half of the noise barriers (19 of 38ύ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƻƴ /¢5h¢Ωǎ ¢ȅǇŜ LL ǇǊƛƻǊƛǘȅ ƭƛǎǘ ŀǊŜ 

located within Fairfield County. Out of the 19 barriers in Fairfield County, 12 barriers are located along I-

95 within Stamford, Fairfield, Bridgeport, Greenwich, and Norwalk. The remaining seven barriers in 

Fairfield County are located on US-7 in Norwalk, SR-8 in Shelton and Bridgeport, and I-84 in Danbury. 

Seven of the 38 total noise barriers are located within New Haven County along SR-8 in Ansonia, Derby, 

and Naugatuck, I-95 in West Haven and Milford, I-84 in Waterbury, and SR-15 in Milford. Five total noise 

ōŀǊǊƛŜǊǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƻƴ /¢5h¢Ωǎ ¢ȅǇŜ LL ǇǊƛƻǊƛǘȅ ƭƛǎǘ ƛƴ IŀǊǘŦƻǊŘ /ƻǳƴǘȅΣ ƛƴŎƭǳŘƛƴƎ ǘǿƻ 

along I-84 (one in Manchester and one in West Hartford), one along I-384 in Manchester, one along I-91 

 
2 FHWA-HEP-10-025. Highway Traffic Noise: Analysis and Abatement Guidance. December 2011.   
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in Windsor Locks, and one along SR-15 in Wethersfield. Four total noise barriers are located in 

Middlesex County along I-95, SR-9, and SR-17 in Middletown and along SR-9 in Cromwell. The remaining 

three noise barriers are located in New London County along I-95 in Waterford, I-395 in Montville, and 

SR-2 in Colchester.  

All priority areas identified as part of this study will require additional noise analyses that satisfy both 

requirements of 23 CFR 772 as well as the National Environmental Policy Act (NEPA). Specifically, the 

same level of documentation and analyses required for Type I projects are required for Type II projects 

that will use federal funding.3 Those analyses must determine whether the noise abatement meets 

CTDOT criteria.         

 
3 FHWA-HEP-10-025. Highway Traffic Noise: Analysis and Abatement Guidance. December 2011. 
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Introduction  
¢ƘŜ CŜŘŜǊŀƭ !ƛŘ IƛƎƘǿŀȅ !Ŏǘ ƻŦ мфто ŀƳŜƴŘŜŘ ǘƘŜ CŜŘŜǊŀƭ IƛƎƘǿŀȅ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ όCI²!Ωǎ) federal 

traffic noise regulations, codified at Title 23 Code of Federal Regulations Part 772 (23 CFR 772), to allow 

for federal participation in noise abatement along existing highways.4 These projects are defined by the 

regulation as Type II projects and are also often referred to as άretrofitέ projects. The decision to 

develop and implement a Type II program is an optional decision made by a state highway agency. 

Pursuant to 23 CFR 772.7(e), highway agencies choosing to participate in a Type II program shall develop 

a priority system to rank project areas in the program. The priority system shall be submitted and 

approved by FHWA prior to use of any federal-ŀƛŘ ŦǳƴŘǎ ŦƻǊ ŀ ǇǊƻƧŜŎǘ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘŜ {ǘŀǘŜΩǎ ¢ȅǇŜ LL 

program.  

In 1973, the Connecticut Department of Transportation (CTDOT) initiated its first Retrofit Noise 

Abatement Program to provƛŘŜ ƴƻƛǎŜ ŀōŀǘŜƳŜƴǘ ŦƻǊ ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀǎ ŀƭƻƴƎ ǘƘŜ {ǘŀǘŜΩǎ ŜȄƛǎǘƛƴƎ 

expressway system. With the passage of the Federal Surface Transportation Act in 1981, federal funding 

became more limited, as it was allocated to road and bridge rehabilitation and safety projects.5 As a 

ǊŜǎǳƭǘΣ ǘƘŜ {ǘŀǘŜΩǎ wŜǘǊƻŦƛǘ bƻƛǎŜ !ōŀǘŜƳŜƴǘ tǊƻƎǊŀƳ ǿŀǎ ǎǳǎǇŜƴŘŜŘ ƛƴ aŀǊŎƘ мфунΦ Subsequently, in 

1985, pursuant to Special Act 85-млтΣ /¢5h¢Ωǎ wŜǘǊƻŦƛǘ bƻƛǎŜ !ōŀǘŜƳŜƴǘ tǊƻƎǊŀƳ ǿŀǎ ǊŜŜǾŀƭǳŀǘŜŘ ƛƴ 

мфс ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀǎ ŀƭƻƴƎ ǘƘŜ {ǘŀǘŜΩǎ expressways. ¢ƘŜ {ǘŀǘŜΩǎ wŜǘǊƻŦƛǘ bƻƛǎŜ !ōŀǘŜƳŜƴǘ tǊƻƎǊŀƳ ǿŀǎ 

reopened in 1987 and suspended again in 1992 due to lack of funding. tǳǊǎǳŀƴǘ ǘƻ /¢5h¢Ωǎ hŎǘƻōŜǊ 

2022 Highway Traffic Noise Abatement Policy for Projects Funded by the Federal Highway Administration 

(hereafter referred to as ά/¢5h¢Ωǎ IƛƎƘǿŀȅ ¢ǊŀŦŦƛŎ bƻƛǎŜ tƻƭƛŎȅέ), the State of Connecticut currently 

does not have an approved Type II program.6    

hƴ ōŜƘŀƭŦ ƻŦ /¢5h¢Σ IŀǊǊƛǎ aƛƭƭŜǊ aƛƭƭŜǊ ϧ Iŀƴǎƻƴ LƴŎΦ όIaaIύΣ ƛƴ ŎƻƻǇŜǊŀǘƛƻƴ ǿƛǘƘ Cǳǎǎ ϧ hΩbŜƛƭƭΣ 

collectively referred to hereafter as the άConsultant Team,έ conducted a Type II statewide noise study. 

The purpose of the study was to analyze areas adjacent to Principal Arterial highways and expressways 

in the State of Connecticut to identify areas experiencing existing noise levels that exceed the FHWAΩǎ 

Noise Abatement Criteria (NAC) and are thereby potentially eligible for inclusion in a Type II noise 

program.  FHWA reviewed and approved this Final Type II Noise Study Report on January 31, 2024, in 

accordance with 23 CFR 772.7(e).    

Project Location 
CTDOT identified 38 Principal Arterial highways and expressways within eight counties (Litchfield, 

Tolland, Windham, New London, Middlesex, Hartford, New Haven, and Fairfield counties), and four 

Districts (Districts 1, 2, 3 and 4) to be included within the Type II noise barrier program study area. The 

Consultant Team performed a cursory review of these areas and further refined the study area to 

 
4 FHWA-HEP-10-025. Highway Traffic Noise: Analysis and Abatement Guidance. December 2011.  
5 Report on the Reevaluation of The Connecticut Department of Transportation Retrofit Noise Abatement   
Program. Prepared Pursuant to Special Act 85-107. Office of Environmental Planning.   
6 Connecticut Department of Transportation Highway Traffic Noise Abatement Policy For Projects Funded By The 
Federal Highway Administration. October 2022.  
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exclude portions of roadway where construction of noise barriers would be precluded to maintain 

access to local streets and driveways. Figure 1 illustrates the Type II statewide noise study area.     
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Figure 1: Type II Noise Study Area 
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Noise Measurements and Model Validation  
To enable processing the hundreds of noise study areas throughout the state to be evaluated and 

prioritized for noise impacts and barrier feasibility and reasonableness, CTDOT and the Consultant Team 

developed a simplified approach that would make the process far more efficient than evaluating each 

study area with a detailed noise study.7 The approach assumed flat terrain everywhere and involved 

creating ōŀǎƛŎ άŦƭŀǘ ŜŀǊǘƘέ traffic noise models (TNM) to represent each study area. To confirm the 

validity of this approach, the Consultant Team chose eight noise barrier study areas within which 

existing noise measurements were conducted and comprehensive noise models were developed. The 

comprehensive models included terrain lines, building rows and barriers for shielding, ground zones, 

and modeling of each individual traffic lane.  

Selection of Comprehensive Noise Barrier Study Areas 
Initially, a total of four areas per CTDOT District were chosen for detailed review for a total of 16 barrier 

areas. Four areas per CTDOT District were selected to provide sufficient geographic diversity, diversity of 

highway class (interstate and freeway/expressway), and to ensure the Consultant Team could narrow 

the selection to eight solid, representative areas that met the criteria described below. Selecting an 

equal number of areas per CTDOT District also avoided having too many areas along I-95 in the heavily 

populated southwest corner of the state. The 16 areas were mainly comprised of single-family 

residences with sufficient density and in fairly close proximity to the highway, such that a noise barrier 

could likely meet CTDOT criteria8 for construction. Two areas per District were along an interstate 

highway, and the other two areas were along an άother freeway or expressway.έ In addition, areas 

selected were of moderate length, ranging from 1,500 to 3,000 feet. These 16 areas were subsequently 

narrowed down to eight comprehensive barrier areas (i.e., two per District for fairness and geographic 

diversity) based on the following criteria:  

a) Areas with undulating or complex terrain, 

b) Areas where the highway is elevated on fill (not on structure), relative to the community, for 

the majority of its length, and 

c) Areas where the highway is in a cut section (depressed), relative to the community, for the 

majority of its length. 

Table 1 summarizes the eight comprehensive barrier areas selected for noise measurements and model 

validation and describes the representative terrain in each area.  

  

 
7 A detailed noise study satisfying 23 CFR 772 must be performed for each Type II project.  
8 Refer to CTDOT policy for criteria used to determine whether a noise abatement measure can be constructed. 
https://portal.ct.gov/-/media/DOT/documents/dpolicy/CTDOT-Noise-Policy-2022.pdf 
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Table 1: Comprehensive Noise Barrier Study Areas 

Site ID District Road Type Terrain Area Location and Description 

M1 2 Interstate 
Road slightly depressed 

east end 
South of I-95, New London, Norwood 

Ave area 

M4 1 Other 
Road at grade with 

homes 

North of State Route 15 Berlin 
Turnpike, Wethersfield, 

Ridgecrest/Lille/Fairway area 

M7 2 Other 
Road slightly depressed, 

7 ft 
South of State Routes 2 & 11 VFW 
Hwy, Colchester, Midland Dr area 

M9 4 Interstate 
Road depressed 5 ft 

west, 13 ft east 
South of I-84, Waterbury, Ponham St 

area 

M12 3 Interstate 
Road at grade in west, 4 

ft elev. in east 
North of I-95, Fairfield, Henderson 

Rd/Bradley St area 

M15 3 Other 
At grade at ends, 

depressed 4 ft middle 
East of State Route 7, Norwalk, Fair St 

area 

M16 4 Other Road elevated 1 to 3 ft 
East of State Route 8 General Jaskilka 

Hwy, Derby, Mohawk Ave area 

M21 1 Interstate Flat 
West of I-84, Plainville, Pickney 

Ave/Pavano Dr area 

 

Noise Measurements 
A noise monitoring program was conducted throughout the noise study area, consistent with FHWA9 

and CTDOT procedures10, to document existing noise levels in the eight comprehensive barrier areas and 

to provide a means for validation of the CI²!Ωǎ TNM2.5 noise prediction model. Short-term noise 

monitoring provides a level of consistency between what is present in real-world situations and how 

that is represented in the computer noise model. Short-term monitoring does not need to occur within 

every Common Noise Environment (CNE) to validate the project-specific TNM2.5 noise model. Rather, 

measurement locations should provide a good sample of the entire noise study area, covering the range 

of different roadway and receiver geometries. Ensuring the model accurately reflects the different types 

of geometry throughout the study area provides a level of confidence in using the model to predict 

noise levels in all other locations.  

Short-term (30 minutes in duration) noise monitoring was conducted at four to five sites in each noise 

barrier study area, depending on the complexity of the site, on September 7, 2022, September 8, 2022, 

September 14, 2022, and September 15, 2022. Measurement sites were generally located in areas with 

the highest noise exposures, adjacent to first-row properties, with a few sites adjacent to second-row 

 
9 w{DΣ .ƻǿƭōȅ ϧ !ǎǎƻŎƛŀǘŜǎΣ LƴŎΦΣ !¢{ /ƻƴǎǳƭǘƛƴƎΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ŎƻǳǎǘƛŎǎΣ LƭƭƛƴƎǿƻǊǘƘ ϧ wƻŘƪƛƴΣ άbƻƛǎŜ 
aŜŀǎǳǊŜƳŜƴǘ IŀƴŘōƻƻƪΣέ CŜŘŜǊŀƭ IƛƎƘǿŀȅ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ wŜǇƻǊǘ bƻΦ CI²!-HEP-18-065, June 2018, available at  
https://www.fhwa.dot.gov/environment/noise/measurement/index.cfm 
10 Connecticut Department of Transportation Highway Traffic Noise Abatement Policy For Projects Funded By The 
Federal Highway Administration. October 2022. 
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properties. Vehicular traffic classification counts were conducted, and speed data was collected 

concurrently with noise measurements on the roadways nearest each measurement site. The short-

term measurements characterized existing noise levels in the study area but were not necessarily 

conducted during the loudest hour of the day since the primary purpose of the noise measurement 

program is for noise model validation. Also, the loudest-hour conditions can be difficult to identify 

during a field measurement survey. The noise measurements included contributions from sources other 

than traffic, such as aircraft.   

Short-term noise measurements were conducted using an HMMH-owned Bruel & Kjaer Model 2245 

ό!b{L ¢ȅǇŜ LΣ άtǊŜŎƛǎƛƻƴέύ ƛƴǘŜƎǊŀǘƛƴƎ ǎƻǳƴŘ ƭŜǾŜƭ ƳŜǘŜǊΦ IaaIΩǎ ƴƻƛǎŜ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴǎǘǊǳƳŜƴǘǎ ŀǊŜ 

calibrated annually at a certification laboratory, with calibrations traceable to the National Institute of 

Standards and Technology. During the monitoring program, the sound level meters were calibrated in 

the field using a handheld acoustic calibrator at the beginning and end of each measurement period. 

The short-term data collection procedure involved measurement of 1-second equivalent sound levels 

(Leq(s)) over a period of 30 minutes. The Leq is a sound-energy average of the fluctuating sound level (in A-

weighted decibels or dBA) measured over a specified period of time and is used by FHWA to define 

highway traffic noise levels. Appendix A provides an overview of the noise metrics used in this report. 

Continuous logging of events was conducted during the monitoring, so that intervals that included 

events not representative of the ambient noise environment or not traffic-related could be excluded 

later. For each 30-ƳƛƴǳǘŜ ǇŜǊƛƻŘΣ ŀ ά¢ƻǘŀƭ [eqέ όƛƴŎƭǳŘŜǎ ƴƻƴ-contaminated sound level contributions 

from every 1-ǎŜŎƻƴŘ ƛƴǘŜǊǾŀƭύ ŀƴŘ ŀ ά¢ǊŀŦŦƛŎ-only Leqέ όŜȄŎƭǳŘŜǎ ǘƘƻǎŜ ƛƴǘŜǊǾŀƭǎ ǘƘŀǘ ŎƻƴǘŀƛƴŜŘ ƴƻƛǎŜ 

events unrelated to roadway noise) were determined. By comparing the two totals, the significance of 

non-traffic events (such as aircraft operations) to the overall noise level can be determined for the 

measurement period.  

Table 2 summarizes the measured noise levels used to validate the eight comprehensive noise barrier 

study area models.  Measured A-ǿŜƛƎƘǘŜŘ ƴƻƛǎŜ ƭŜǾŜƭǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ά¢ƻǘŀƭ [eqέ ŀƴŘ ǘƘŜ 

ά¢ǊŀŦŦƛŎ-only LeqέΣ as described above. Figures 2a through 2h illustrate the eight comprehensive barrier 

areas along with noise measurement locations for model validation. Each measurement site is labeled 

based on barrier area Site ID (M#) and measurement site number. Specifically, all measurement sites 

within barrier area M1 were labeled M1-1, M1-2, M1-3, etc.  
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Table 2: Summary of Noise Measurement Results 

 
Site ID 

(Location & Route) 

 
Measurement 

Site No. 

 
Address 

 
Date 

Measured Noise 
Levels (dB(A)) 

Total 
Leq 

Traffic-
only Leq 

M1 
(New London: I-95) 

M1-1 Field west of 175 Norwood Ave 

9/7/22 

67 67 

M1-2 
147 Norwood side yard, cul-de-
sac 

69 69 

M1-3 23 Whittlesley St 59 59 

M1-4 73-76 Fitch Ave 66 63 

M1-5 32 Crest St 59 58 

M4 
(Wethersfield: US-5) 

M4-1 144 Ridge Crest Cir  

9/8/22 

59 59 

M4-2 123 Goodwin Ave 68 68 

M4-3 110 Brussels Ave 66 66 

M4-4 37 Fairway Drive 68 68 

M4-5 70 Brookside Cir 62 62 

M7 
(Colchester SR-2 & SR-

11) 

M7-1 23 Midland Dr 

9/8/22 

59 59 

M7-2 29 Midland Dr 63 63 

M7-3 103 Midland Dr 53 53 

M7-4 112 Lynn Ln 62 62 

M9 
(Waterbury: I-84) 

M9-1 123 Ponham St 

9/14/22 

66 66 

M9-2 81 Ponham St 67 67 

M9-3 29 Ponham St 68 67 

M9-4 90 Elk St 59 59 

M12 
(Fairfield: I-95) 

M12-1 271 Henderson Rd 

9/15/22 

68 68 

M12-2 101 Henderson Ave 69 69 

M12-3 210 N Pine Creek Rd 70 70 

M12-4 70 Bradley St 68 67 

M15 
(Norwalk: US-7) 

M15-1 25 Fair St 

9/14/22 

63 63 

M15-2 53 Fair St 70 70 

M15-3 Catherine St cul-de-sac 67 67 

M15-4 A. Santaniello Park 72 69 

M15-5 Forest St cul-de-sac 67 67 

M16 
(Derby: SR-8) 

M16-1 86 Mohawk Ave 

9/14/22 

68 68 

M16-2 15 Mountain St 68 68 

M16-3 36 Cotter Ct 64 64 

M16-4 9 Mohawk Ave 63 61 

M21 
(Plainville: I-84) 

M21-1 127 Pickney Ave 

9/14/22 

71 71 

M21-2 141 Pickney Ave 64 64 

M21-3 166 Pavano Dr 72 72 

M21-4 160 Pavano Dr 63 63 

M21-5 1175 Shuttle Meadow Rd 71 71 

 



Type II Final Noise Analysis Report  January 2024 
Connecticut Type II Statewide Noise Analysis  Page 8 
 
As shown in Table 2, the Total Leq ranged from a low of 53 dBA at 103 Midland Drive in Colchester (M7-

3), to a high of 72 dBA at A. Santaniello Park in Norwalk (M15-4) and 166 Pavano Drive in Plainville 

(M21-3). Values of the Traffic-only Leq were very similar to the measured Total Leq at all measurement 

sites, indicating that roadway traffic was the dominant source of noise despite the presence of other 

sporadic and occasional noise events due to human-related activity.  

Other sources of noise in the existing environment included but were not limited to biogenic sounds 

(birds, insects, and dogs), car horns, trains, aircraft, landscaping equipment, and other human-related 

activity. Appendix B provides details of the data acquired during the noise measurement program, 

including site photographs and equipment laboratory calibration certificates.  
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Figure 2a: Area M1 Noise Measurement Locations 
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Figure 2a: Area M4 Noise Measurement Locations 
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Figure 2b: Area M7 Noise Measurement Locations 
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Figure 2c: Area M9 Noise Measurement Locations 
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Figure 2d: Area M12 Noise Measurement Locations 
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Figure 2e: Area M15 Noise Measurement Locations 
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Figure 2f: Area M16 Noise Measurement Locations 
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Figure 2g: Area M21 Noise Measurement Locations 
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Noise Model Validation 
According to FHWAΩǎ ŦŜŘŜǊŀƭ ǘǊŀŦŦƛŎ ƴƻǎŜ ǊŜƎǳƭŀǘƛƻƴ ŀƴŘ ƎǳƛŘŀƴŎŜ and CTDOT policies, the accuracy of 

the noise prediction model must be verified in project level noise studies. The noise model validation 

process compares existing noise levels measured in the field with predicted noise levels from the FHWA 

TNM using the traffic conditions during the monitoring period as input to the model. The purpose of the 

noise model validation is to evaluate the success of the model in representing the important acoustical 

characteristics of the study area. This is determined by examining the overall trend of the differences 

between measured and predicted noise levels at each measurement site. Individual site-to-site 

differences may vary significantly, depending on factors that may affect either the measured noise level 

or the predicted noise level at a given site. Examples of factors that can affect measured noise levels 

include:   

¶ Atmospheric conditions (upwind, neutral, or downwind conditions)  

¶ Shielding by structures that are difficult to model  

¶  άLƻǳŘέ ǾŜƘƛŎƭŜ Ǉŀǎǎ-bys during the measurement (e.g., emergency vehicles with sirens, vehicles 

with unmuffled exhausts, etc.) 

Examples of factors that can affect predicted noise levels include: 

¶ Level of detail in modeling terrain features, sparse rows of buildings and locating receivers  

FHWA and CTDOT consider the noise model to be validated when measured noise levels are within +/- 3 

dBA of predicted noise levels for existing conditions.11 

CI²! ŘƛǎŎƻǳǊŀƎŜǎ άŎŀƭƛōǊŀǘƛƻƴέ ƻŦ ŀ project-specific noise model using adjustment factors within the 

noise model to match measured and predicted levels. FHWA recognizes that many factors are present 

both in the measurement of noise and in the development of a model that can lead to variability. 

Differences between measured and predicted levels that are outside the accepted accuracy of the 

model are likely due to unusual circumstances during the measurements, or to insufficient detail or 

inaccurate assumptions in the model. Only after a thorough examination of the measurement 

conditions and the modeling assumptions has been completed, should the highway noise analyst 

consider the use of adjustment factors in the model. FHWA recognizes that in some cases, it may not be 

possible to identify a specific reason for not validating a specific measurement site. Such cases are to be 

documented in the noise study report. 

Table 3 presents a site-by-site comparison of measured noise levels and the corresponding TNM-

computed noise levels. Not all sites validated within the desired 3 decibels; however, most of the sites in 

each barrier area validated well. All but eight sites were within 3 decibels. Sites that did not validate 

precisely mainly include those with more complex geometry between the source and measurement 

location as well as varying speeds during the measurement period. The project-wide average difference 

between calculated noise levels and measured noise levels was 1.8 decibels, which generally shows 

 
11 FHWA-HEP-10-025. Highway Traffic Noise: Analysis and Abatement Guidance. December 2011. 
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good agreement between measured and modeled sound levels and suggests confidence in the modeling 

assumptions.  

Table 3: Model Validation Results 

 
Site ID 

(Location & Route) 

 
Measurement 

Site No. 

 
Address 

Measured 
Traffic-only 
Leq in dB(A) 

FHWA 
TNM Leq(h) 
in dB(A) 

Measured 
Minus 

Modeled Noise 
Levels dB 

M1 
(New London: I-95) 

M1-1 
Field west of 175 
Norwood Ave 

66.7 68.1 1.4 

M1-2 
147 Norwood 
side yard, cul-de-
sac 

68.7 68.4 -0.3 

M1-3 23 Whittlesley St 58.7 63.3 4.6 

M1-4 73-76 Fitch Ave 63.0 61.4 -1.6 

M1-5 32 Crest St 58.4 61.2 2.8 

M4 
(Wethersfield: US-5) 

M4-1 
144 Ridge Crest 
Cir  

58.8 61.7 2.9 

M4-2 
123 Goodwin 
Ave 

67.7 69.5 1.8 

M4-3 110 Brussels Ave 66.3 68.6 2.3 

M4-4 37 Fairway Drive 68.2 68.7 0.5 

M4-5 70 Brookside Cir 61.7 61.7 0 

M7 
(Colchester:  

SR-2 & SR-11) 

M7-1 23 Midland Dr 59.2 59.9 0.7 

M7-2 29 Midland Dr 62.9 66.1 3.2 

M7-3 103 Midland Dr 53.1 53.7 0.6 

M7-4 112 Lynn Ln 61.7 63.9 2.2 

M9 
(Waterbury: I-84) 

M9-1 123 Ponham St 65.9 69.4 3.5 

M9-2 81 Ponham St 67.0 70.6 3.6 

M9-3 29 Ponham St 67.3 67.9 0.6 

M9-4 90 Elk St 58.6 60.1 1.5 

M12 
(Fairfield: I-95) 

M12-1 
271 Henderson 
Rd 

67.5 73.7 6.2 

M12-2 
101 Henderson 
Ave 

68.8 71.6 2.8 

M12-3 
210 N Pine Creek 
Rd 

69.7 71.5 1.8 

M12-4 70 Bradley St 67.4 69.9 2.5 

M15 
(Norwalk: US-7) 

M15-1 25 Fair St 62.7 62.2 -0.5 

M15-2 53 Fair St 70.2 70.7 0.5 

M15-3 
Catherine St cul-
de-sac 

66.6 70.1 3.5 

M15-4 
A. Santaniello 
Park 

69.1 69.3 0.2 
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Table 3: Model Validation Results 

 
Site ID 

(Location & Route) 

 
Measurement 

Site No. 

 
Address 

Measured 
Traffic-only 
Leq in dB(A) 

FHWA 
TNM Leq(h) 
in dB(A) 

Measured 
Minus 

Modeled Noise 
Levels dB 

M15-5 
Forest St cul-de-
sac 

66.8 69.5 2.7 

M16 
(Derby: SR-8) 

M16-1 86 Mohawk Ave 67.8 68.6 0.8 

M16-2 15 Mountain St 67.7 66.5 -1.2 

M16-3 36 Cotter Ct 64.2 67.7 3.5 

M16-4 9 Mohawk Ave 61.3 62.5 1.2 

M21 
(Plainville: I-84) 

M21-1 127 Pickney Ave 71.1 70.9 -0.2 

M21-2 141 Pickney Ave 63.7 67.4 3.7 

M21-3 166 Pavano Dr 71.8 73.9 2.1 

M21-4 160 Pavano Dr 63.0 65.1 2.1 

M21-5 
1175 Shuttle 
Meadow Rd 

70.9 71.9 1 

Average Difference 1.8 

Standard Deviation of the Differences 1.7 
Notes:  
Traffic-only Leq = the Equivalent Noise Level, excluding measurement periods dominated by non-traffic sources  
Leq(h) = Hourly Leq 
dB = Decibel 
dB(A) = A-Weighted Sound Level 
 

Traffic counts that were used to validate the project-specific TNM2.5 models in each of the eight 

comprehensive barrier areas are included within Appendix C. The traffic counts were normalized to a 

one-hour time period and used as input to the FHWA TNM for the purpose of model validation.  

Identification and Categorization of Eligible Land Use  
Parcel-specific land use information was obtained from the Connecticut Office of Policy and 

Management (CT OPM) for each planning region and municipality within the Type II noise study area. 

The datasets received from OPM represented the most current statewide parcel data for the year 2022, 

which was made publicly available in February 2023. The parcel information, stored in the computer-

assisted mass appraisal (CAMA) database tables, included fields for parcel address and ownership, land 

use codes, and date of development. The CAMA database tables were each joined to respective GIS 

polygon features of parcel boundaries to identify properties within the study area. Approximately 10 

percent of the data in the database tables was unavailable in a usable digital format. Therefore, the 

Consultant Team developed town-specific routines that extracted the data for each property. Manual 

processing was required for all other towns where data extraction could not be automated. In total, 

data for approximately 75,000 parcels within the noise study area were reviewed and processed.   
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In accordance with CTDOT policy, the study area extended 500 feet12 from the edge of travel lanes along 

each route. A buffer of approximately 800 feet was generated from georeferenced roadway centerlines 

provided by CTDOT to account for varying number of travel lanes on each roadway. The 800-foot buffer 

ensured that the minimum 500-Ŧƻƻǘ ǎǘǳŘȅ ŀǊŜŀ ŦǊƻƳ ŜŘƎŜ ƻŦ ǘǊŀǾŜƭ ƭŀƴŜǎ ǊŜǉǳƛǊŜŘ ōȅ /¢5h¢Ωǎ ǇƻƭƛŎȅ13 

would be captured. All parcels within the Type II noise study area were then categorized based on their 

appropriate FHWA activity category, which defines their NAC. Table 4 provides the FHWA activity 

categories and corresponding NAC. 

Table 4: FHWA Noise Abatement Criteria (Hourly A-Weighted Sound Level ς Decibels, dB(A))1 

Activity 
Category 

Activity Criteria2 Evaluation 
Location 

 
Activity Description Leq(h) L10(h) 

A 57 60 Exterior Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and 
where the preservation of those qualities is essential if 
the area is to continue to serve its intended purpose. 

B3 67 70 Exterior Residential. 

C3 67 70 Exterior Active sports areas, amphitheaters, 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, recreational areas, Section 4(f) sites, schools, 
television studios, trails and trail crossings. 

D 52 55 Interior 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. 

E3 72 75 Exterior Hotels, motels, offices, restaurants/bars and other 
developed lands, properties or activities not included in A-
D or F. 

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.  

G ----- ----- ----- Undeveloped lands that are not permitted. 
Notes: 
1 Either Leq(h) or L10(h) (but not both) may be used on a project.  
2 The Leq(h) or L10(h) Activity Criteria values are for impact determination only and are not design standards for noise abatement 
measures. CTDOT uses Leq(h) to evaluate noise impact. 
3 Includes undeveloped lands permitted for this activity category.  

 

 
12 Connecticut Department of Transportation Highway Traffic Noise Abatement Policy For Projects Funded By The 
Federal Highway Administration. October 2022. 
13 Connecticut Department of Transportation Highway Traffic Noise Abatement Policy For Projects Funded By The 
Federal Highway Administration. October 2022.  
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Land use codes and descriptions available within the CAMA data were used to group parcels into more 

general categories including single family residential, multi-family residential, commercial, recreational, 

public use, industrial and agricultural, and vacant land. The latest edition of the Connecticut Association 

of Assessing Officers (CAAO)14 handbook was used to define the land use codes in the CAMA data tables. 

To streamline parcel identification, those with available land use codes and descriptions were initially 

assigned to the above-mentioned general land use categories. However, the quality of the CAMA data 

varied by municipality, and therefore, parcel categorization could not be automated in many locations.  

The format of the CAMA data was not standardized across each Council of Government 

(COG)/municipality. Municipalities had different names for the same fields, and some fields were 

missing or incomplete for certain municipalities. For each municipality, a standardized field name was 

created and populated with available data, allowing datasets to be consistently and seamlessly joined 

across the state. Differences also existed in the land use classifications used by different 

COGs/municipalities, so the land use data were re-classified using a consistent land use classification 

scheme for the study area.  

In addition, for areas with insufficient or missing land use information, manual classification was 

necessary, which was conducted by referencing Google Street View, aerial imagery available from 

Environmental Systems Research Institute (ESRI) and Google Earth and reviewing publicly available 

property records. Errors in parcel classification generated by the automated process also resulted from 

outdated CAMA data, whereby the most common error occurred with recently developed parcels that 

were automatically marked άvacant.έ Where parcel categorization could not be automated, visual 

inspection via aerial mapping and Google Street View TM was also required to identify exterior areas of 

frequent human use. All residential development was generally assumed to include some exterior use 

areas.  

Once parcels were organized into the more general land use categories, they were assigned to their 

appropriate FHWA activity categories. The study excluded parcels in FHWA activity category F or G, for 

which there are no NAC, parcels directly behind an existing noise barrier15 (i.e., within the limits of the 

barrier termini), and those with no outdoor use (e.g., restaurants with no outdoor seating, 

hotels/motels with no outdoor amenities). Four shapefiles (one for each of the four CTDOT Districts 

included within the Type II noise study area) and four spreadsheets with attribute tables exported from 

GIS were provided to CTDOT identifying the excluded parcels.        

Noise Model Development  
The following sections detail the development of the basic noise prediction model for identifying 

existing impacted areas and its inputs. Also, the validity of the basic model approach is confirmed 

through comparison of the results from the comprehensive models prepared for the eight validated 

barrier areas to the results from the basic prediction models developed for those same areas. The 

 
14 The Handbook for Connecticut Assessors. Connecticut Association for Assessing Officers. Revised 2017. 
15 A shapefile illustrating locations of existing noise barriers was provided to the Consultant Team by CTDOT. 
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following sections provide further detail on factors used to determine the validity of the basic model 

approach.    

Traffic Data Development  
During the COVID-19 pandemic, stay-at-home orders significantly affected traffic volumes on interstates 

and expressways with most commuters working remotely16; therefore, to identify representative traffic 

noise impacts, CTDOT and the Consultant Team agreed to use 2019 pre-pandemic traffic volumes in the 

noise model. CTDOT provided 2019 traffic data for mainline roadways from their Highway Performance 

Management System (HPMS). The linear-referenced dataset included mile markers, Average Annual 

Daily Traffic (AADT) volumes, peak hour factors (k-factor), posted speed limits, and medium and heavy 

truck percentages. However, this data set lacked sufficient travel directionality information, and study 

area routes were very finely segmented with multiple traffic changes where no changes in highway 

access were identified. The 2019 HPMS data set was also incomplete for many roadway segments within 

the noise study area. DŜƻǊŜŦŜǊŜƴŎŜŘ ǘǊŀŦŦƛŎ Řŀǘŀ ŦǊƻƳ /¢5h¢Ωǎ ¢ǊŀŦŦƛŎ Monitoring Station Viewer17 was 

the intended backup data source to populate any gaps in the 2019 HPMS data set. However, the data 

ŦǊƻƳ ǘƘŜ /¢5h¢Ωǎ ¢ǊŀŦŦƛŎ Monitoring Station Viewer was only available in a pop-up format that could not 

be easily applied to segments of the noise study area routes within GIS.   

Therefore, the Consultant Team used historical CTDOT traffic monitoring data in GIS shapefile format18 

that included the traffic data necessary for model input on bidirectional centerlines along each roadway 

in the noise study area. A limited number of routes only included traffic volumes representative of both 

travel directions; for those routes, the total traffic was split evenly (i.e., 50 percent applied to each 

direction). Year 2019 traffic volumes were available for approximately one-third of study area roadways, 

while year 2017 and 2018 volumes were available for the remaining two-thirds of the study area 

roadways. A growth factor of 0.5 percent per year was applied to 2017 and 2018 volumes to yield 2019 

volume estimates to achieve consistency on all modeled roadways throughout the Type II noise study 

area. Peak hour k-factors below 8 percent and above 12 percent were adjusted based on direction from 

CTDOT.19   

 
16 The CTDOT Traffic Monitoring Count Data: Volume and Classification Information website 
(https://portal.ct.gov/DOT/PP_SysInfo/Traffic-Monitoring) provides Continuous Count Station Volume Summaries 
graphs for each traffic count station operated by CTDOT. In general, summary graphs show a pronounced decrease 
in traffic volumes beginning in March 2020 and continuing through the remainder of 2020, through 2021, 2022, 
and the end of 2023, relative to 2019 traffic volume counts.  
17 Traffic Monitoring Count Data: Volume and Classification Information. 
18 CTDOT Historical Traffic Monitoring Data | CTDOT Historical Traffic Monitoring Data | CTDOT Open Data 
(arcgis.com) 
19 The Consultant Team participated in a conference call with CTDOT traffic engineers on February 10, 2023. CTDOT 
traffic engineers agreed to use of the historical traffic data set and instructed the Consultant Team to apply a 0.5% 
growth factor per year to 2017 and 2018 traffic volumes. CTDOT traffic engineers also advised the Consultant 
Team that peak hour k-factors on expressways and limited access highways generally range between 8% and 12% 
and to adjust any lower or higher k-factors up to 8% and down to 12%, respectively.  

https://portal.ct.gov/DOT/PP_SysInfo/Traffic-Monitoring
https://portal.ct.gov/DOT/PP_SysInfo/Traffic-Monitoring
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fconnecticut-ctdot.opendata.arcgis.com%2fdatasets%2fctdot-historical-traffic-monitoring-data%2fexplore%3flocation%3d41.519527%252C-72.757787%252C10.00&c=E,1,Xh-5IrBir08_n1lyPQ9JEM1PZJFelKVg3_Rvr2q3C3wZX3kLzKNtJItCYubghU9L8xKhIZT1ApUL-LbtqlCc2WXJBMEHQg5a-x8MJt8PpBuQ96eortPu&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fconnecticut-ctdot.opendata.arcgis.com%2fdatasets%2fctdot-historical-traffic-monitoring-data%2fexplore%3flocation%3d41.519527%252C-72.757787%252C10.00&c=E,1,Xh-5IrBir08_n1lyPQ9JEM1PZJFelKVg3_Rvr2q3C3wZX3kLzKNtJItCYubghU9L8xKhIZT1ApUL-LbtqlCc2WXJBMEHQg5a-x8MJt8PpBuQ96eortPu&typo=1
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Roadways Development 
¢ƘŜ ƎŜƻǊŜŦŜǊŜƴŎŜŘ ōƛŘƛǊŜŎǘƛƻƴŀƭ ŎŜƴǘŜǊƭƛƴŜǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ǊƻǳǘŜǎ ƛƴ /¢5h¢Ωǎ ƘƛǎǘƻǊƛŎal 

traffic data set were used to develop a shapefile for all roadways in the study area, which was populated 

with peak hour automobile and light truck volumes, medium truck (two axles, six tires) volumes and 

heavy truck (three or more axles) volumes. The volumes were derived from k-factors applied to AADT 

volumes and single (medium truck) and combination (heavy truck) truck percentages. K-factors were 

only available for a limited number of segments and routes in both the historical data set and 2019 

HPMS data set. Therefore, the Consultant Team manually assigned k-factors to missing portions of study 

area routes based on trends of k-factors prior to and after segments with missing values. Posted speed 

limits available within the 2019 HPMS data set were also assigned to each route segment.      

The Consultant Team used the roadway shapefile populated with traffic volumes and speeds, as 

described above, to establish the noise model for impact determination. To develop the number of lanes 

for each route, the Consultant Team used a georeferenced HPMS data file provided by CTDOT that 

included the total combined number of lanes (both travel directions) on each study area route. For 

simplicity, the number of lanes was divided in half, assigning an even number of lanes to both sides of 

each roadway. A standard 12-foot lane width was assumed and multiplied by the total number of lanes 

in each direction to populate roadway widths within the noise model.  

Basic Noise Model Development and Implementation 
For noise impact identification and visualization, the Consultant Team chose to develop noise impact 

contours utilizing the TNM2.5 module within SoundPLAN GmbH acoustical modeling software. While 

CI²!Ωǎ ¢baнΦр ƛƴŎƭǳŘŜǎ ŀ ƴƻƛǎŜ ŎƻƴǘƻǳǊ ƎŜƴŜǊŀǘƛƻƴ ŦŜŀǘǳǊŜΣ ƛǘ ƛǎ ƴƻǘ ŀǎ Ǌƻōǳǎǘ ŀƴŘ ǊŜƭƛŀōƭŜ ŀǎ ǘƘŜ ƎǊƛŘ 

noise map feature in SoundPLAN, which facilitates a seamless export of contours generated by user-

defined intervals. Grid size can easily be varied for better accuracy, as well. It is important to note that 

the noise contours were used solely to facilitate identification of locations within the noise study area 

that experience existing highway traffic noise impact and where a feasible and reasonable noise barrier 

could potentially be constructed. This approach was approved by CTDOT and FHWA.  

The Consultant TŜŀƳΩǎ 9{wL ǎƘŀǇŜŦƛƭŜ ƭƛŎŜnse for SoundPLAN was used to import the roadways shapefile 

created in GIS. No other modeling features (e.g., terrain lines, building rows, barriers, ground zones, 

etc.) were included within the basic noise model.  Calculation areas were developed to produce noise 

contours by generating a 2,000-foot buffer from the bidirectional centerlines in the roadway shapefile. 

The selected buffer distance was considered sufficient to capture the extent of impacts for all activity 

categories and define the ground type within the model. The ground type within the buffer and outside 

of modeled roadways was assigned as TNM lawn. The single buffer was then divided into eight 

individual county buffers following county boundaries available in GIS.20 The Consultant Team was 

therefore able to execute one model run per county, expedite results, and view individual counties to 

identify potential necessary modeling edits. Once all county-specific runs were complete, resultant noise 

contours were easily merged within SoundPLAN into one data set for the entire study area.  

 
20 https://ctdot.maps.arcgis.com/apps/webappviewer/index.html?id=a3590a7b074e41099cb5304e39dba314 
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Using the Consultant TŜŀƳΩǎ ESRI shapefile license for SoundPLAN, statewide noise impact contours 

were exported to a GIS shapefile in 1-decibel intervals from 66 dBA to 72 dBA to cover all exterior FHWA 

and CTDOT NAC. .ŀǎŜŘ ƻƴ ŀ ǇŀǊŎŜƭΩǎ ƛƴǘŜǊǎŜŎǘƛƻƴ ǿƛǘƘ ƴƻƛǎŜ ƛƳǇŀŎǘ ŎƻƴǘƻǳǊǎΣ ǘƘŜ ǇŀǊŎŜƭ ǿŀǎ 

automatically assigned as an άimpactέ in GIS. This impact status assignment was used later during 

processing of potential noise barriers.  

To evaluate consistency of the SoundPLAN GmbH-ƎŜƴŜǊŀǘŜŘ ƴƻƛǎŜ ŎƻƴǘƻǳǊǎ ǿƛǘƘ CI²!Ωǎ ¢baнΦр ǎƻǳƴŘ 

level prediction, half-mile radius sections of each traffic route were evaluated with a set of receivers 

every 10 feet, beginning 10 feet from the edge of travel and extending to a distance of 500 feet from 

edge of travel. The receiver ǎŜǘǎ ǿŜǊŜ ŜȄŜŎǳǘŜŘ ƛƴ CI²!Ωǎ ¢baнΦр ŀǎ ǿŜƭƭ ŀǎ ƛƴ {ƻǳƴŘt[!b ǎƛƴƎƭŜ Ǉƻƛƴǘ 

sound level runs, using the TNM2.5 module. Modeled sound levels in TNM2.5 at each receiver point 

were compared with the single point sound levels from SoundPLAN model runs as well as contour 

values. The receiver Ǉƻƛƴǘ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ {ƻǳƴŘt[!b όǳǎƛƴƎ ǘƘŜ ¢baнΦр ƳƻŘǳƭŜύ ŀƴŘ CI²!Ωǎ 

TNM2.5 showed good agreement, with an average difference in sound levels of approximately 0.3 

decibels. Contours in general are less accurate than single point sound level prediction; however, spot 

checks of receiver sound levels with contours also showed good agreement to validate use of 

{ƻǳƴŘt[!bΩǎ ¢baнΦр ƳƻŘǳƭŜ ŦƻǊ ƴƻƛǎŜ impact contour generation.  

Comprehensive Noise Model 
To confirm the validity of the basic model approach, first a complete set of receivers was added to the 

comprehensive TNM models of each of the eight barriers areas for which model validation was 

performed. Traffic volumes were updated to reflect the volumes used in the basic noise models. Then, 

the same set of receivers was added to the basic models in the eight barrier areas. Both models were 

executed, and noise levels were compared.     

Comparison of Basic and Comprehensive Noise Models 
Table 5 summarizes the noise level differences between the basic and comprehensive models averaged 

over all receivers in each of the eight study areas. On average, the comprehensive models predicted 

approximately 2 decibels lower than the basic noise models due to the effects of terrain lines, building 

rows and building barriers used for large structures in the comprehensive model. The sites with the 

greatest differences are M9 and M16. The roadway in area M9 is in a deep cut section with steep rock 

walls up to the residential development overlooking I-84. A portion of the roadway within area M16 is 

also located in a cut section with a significant slope up to the residential neighborhood. All other barrier 

areas do not exhibit significant terrain variation; therefore, the main differences in noise levels in those 

areas between basic and comprehensive models stem from building rows and building barriers (i.e., 

large buildings modeled as TNM barriers for noise shielding). 

FHWA requires that detailed noise models should predict sound levels within 3 decibels of measured 

values unless there are unusual site conditions that cannot be accounted for within the traffic noise 

model. Since the basic noise model predicts sound levels that are within 3 decibels of modeled sound 

levels for all but two locations, this suggests strong confidence in the basic noise model being quite 

representative. The two sites with greater than 3 decibel differences have significant variation in the 
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terrain and elevation, which explains the greater differences. Further, the average difference among all 

sites is also less than 3 decibels.   

Table 5: Comprehensive vs. Basic Noise Model Comparison 

Barrier Area 
(Location & Route) 

Average Noise Levels (Leq dBA) Difference (dB) 

Detailed 
Model 

Basic Model (Basic ς Detailed) 

M1 
(New London: I-95) 

64 62 -2 

M4 
(Wethersfield: US-5) 

62 63 1 

M7 
(Colchester:  

SR-2 & SR-11) 
56 58 2 

M9 
(Waterbury: I-84) 

60 64 4 

M12 
(Fairfield: I-95) 

67 68 1 

M15 
(Norwalk: US-7) 

59 61 2 

M16 
(Derby: SR-8) 

60 66 6 

M21 
(Plainville: I-84) 

66 65 -1 

Average Difference 2 

 

Noise Barrier Evaluation 
After confirming the validity of the basic noise model approach to identifying existing impacts for the 

Type II noise study area, potential noise barrier areas were reviewed. As previously discussed, CTDOT 

provided the Consultant Team with a shapefile of existing noise barriers within the state that was 

referenced when identifying potential Type II barrier areas. Pursuant to 23 CFR 772.15(b)(3), FHWA will 

not approve and provide funding for noise abatement measures on Type II projects where these 

measures were previously determined to not be feasible and reasonable for a Type I project. CTDOT 

reviewed best available historical records to eliminate any former Type I project locations where 

abatement measures were previously found to be not feasible or reasonable. Noise barriers were also 

not evaluated in active Type I project areas with secured funding as of April 25, 2023. A list of three 

active projects was provided by CTDOT. Appendix D includes a list of prior Type I project areas as well as 

currently active Type I projects with secured funding identified by CTDOT. Should funding for a Type I 

project become available in any areas on the Type II priority list, those areas will be removed from the 

priority list and evaluated for noise impacts and abatement, pursuant to requirements of 23 CFR 772 for 

a Type I noise study.    
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CTDOT primarily considers three types of abatement measures that may be incorporated in Type II 

projects to reduce traffic noise impact, which include: 

¶ Traffic management measures, 

¶ Alteration of horizontal and vertical alignments, and 

¶ Construction of noise barriers (and/or earthen berms). 

Traffic management measures normally considered for noise abatement include reduced speeds and 

truck restrictions. Reduced speeds would not be an effective noise mitigation measure alone since a 

substantial decrease in speed is necessary to provide a significant noise reduction. Typically, a reduction 

in speed of 10 miles per hour (mph) will result in only a 2 to 3 dBA decrease in noise level, which is not 

considered a sufficient level of attenuation to be considered feasible. Further, a 2 to 3 dBA change in 

noise level is not considered to be generally perceptible. Restricting truck usage on the study area 

roadways is not practical since one purpose of these facilities is to accommodate trucks.  

A significant alteration of the horizontal or vertical alignment of the study area roadways is not a 

practical abatement measure for a Type II project. The intent of Type II projects is to abate existing 

highway traffic noise impacts on existing roadways that are not slated for a Type I improvement project. 

In most cases, no roadway improvements are included in Type II projects. Further, horizontal and 

vertical alignment changes are costly measures, which can include right-of-way acquisitions and 

structure relocations and would likely trigger a Type I project. Similarly, raising or lowering the vertical 

alignment of existing roadways would result in significant environmental impacts to the surrounding 

environment and costly engineering challenges, and would also likely trigger a Type I project. Pursuant 

to 23 CFR 772, Type II abatement benefits must outweigh the overall adverse social, economic, and 

environmental (SEE) effects and costs of the highway traffic noise abatement measures. Therefore, 

alteration of the horizontal or vertical alignments of existing roadways is not a practical Type II 

abatement measure.  

The construction of non-structural barriers (i.e., earthen berms) is considered a more attractive 

alternative to noise walls where there is sufficient land and fill available for them. However, non-

structural barriers do not appear to be feasible for most of the study area because of the cost and 

footprint required for their construction. Guidelines established for the Merritt Parkway prohibit the use 

of structural noise barriers along the Parkway.21 Therefore, non-structural barriers were considered 

along the Merritt Parkway. In all other areas, structural noise barriers were evaluated as the best, most 

cost-effective abatement measure for existing highway traffic noise impacts.  

CI²! ŀƴŘ /¢5h¢ ǊŜǉǳƛǊŜ ǘƘŀǘ ƴƻƛǎŜ ōŀǊǊƛŜǊǎ ōŜ ōƻǘƘ άŦŜŀǎƛōƭŜέ ŀƴŘ άǊŜŀǎƻƴŀōƭŜέ ǘƻ ōŜ ǊŜŎƻƳƳŜƴŘŜŘ 

for construction. Feasibility includes acoustical and engineering feasibility. Acoustical feasibility 

evaluates the level of noise reduction achieved by the noise wall όƛΦŜΦΣ ƛƴǎŜǊǘƛƻƴ ƭƻǎǎ ƻǊ άL[έύ at impacted 

receptors. Engineering feasibility addresses whether engineering constraints preclude construction of a 

 
21 Merritt Parkway Guidelines for General Maintenance and Transportation Improvements. Prepared by the 
Merritt Parkway Working Group. June 1994. 
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noise abatement measure. Reasonableness considers viewpoints of the affected property owners and 

residents, the cost-effectiveness of the proposed abatement measure, and ability of the abatement 

measure to achieve a noise reduction design goal. State DOTs have established individual feasibility and 

reasonableness criteria within federally mandated requirements. /¢5h¢Ωǎ feasibility and reasonableness 

criteria are summarized below: 

Feasibility 

a) Acoustical feasibility ς The noise barrier must reduce noise levels at noise-sensitive locations by 

ŀǘ ƭŜŀǎǘ р ŘŜŎƛōŜƭǎΣ ǘƘŜǊŜōȅ άōŜƴŜŦƛǘƛƴƎέ ǘƘŜ ǇǊƻǇŜǊǘȅΦ /¢5h¢ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ŀǘ ƭŜŀǎǘ ǘǿƻ-thirds of 

the impacted receptors receive 5 decibels or more reduction in noise levels with the proposed 

abatement measure (i.e., insertion loss) for it to be considered acoustically feasible.  

b) Engineering feasibility ς It must be possible to design and construct the barrier. Engineering 

feasibility of the noise abatement measure(s) shall consider adverse impacts created by or upon 

property access, drainage, topography, utilities, safety, and maintenance requirements.  

Reasonableness 

a) Any receiver that receives a minimum noise level reduction of 5 dB(A) due to noise abatement 

measures shall be considered a benefited receptor.  

b) A noise reduction design goal (NRDG) of 7 dB(A) must be met or exceeded for a minimum of 

two-thirds of the benefited receptors.  

c) Viewpoints of the benefited property owners and residents shall be solicited. For the abatement 

measure to be considered, two-thirds of the returned solicited viewpoints must be in favor of 

the abatement measure(s). 

d) A Cost-Effective Index (CEI) of $55,000 per benefited receptor based on a unit cost of $60 per 

square foot ($60/SF) for a noise barrier wall. In the case of an earthen berm, the cost will be 

based upon the actual unit costs for the materials used. 

The Consultant Team reviewed the noise impact contours for each county and identified locations 

where noise impact is occurring, and noise barriers could potentially meet the CTDOT criteria described 

above. Four heights were evaluated in 5-foot increments from 10 feet to 25 feet. As a first-tier 

screening, the number of ōŜƴŜŦƛǘǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎƘƛŜǾŜ ōƻǘƘ /¢5h¢Ωǎ ŀŎƻǳǎǘƛŎ ŦŜŀǎƛōƛƭƛǘȅ ŀƴŘ 

reasonableness requirements was identified for various barrier lengths and the four barrier heights. For 

ŜȄŀƳǇƭŜΣ ōŀǎŜŘ ƻƴ /¢5h¢Ωǎ /9L ƻŦ ϷррΣллл ǇŜǊ ōŜƴŜŦƛǘŜŘ receptor and unit cost of $60/SF, a noise 

barrier 1,000 feet in length and 10 feet in height, equating to 600,000 SF, requires at least 11 benefited 

receptors ǘƻ ƳŜŜǘ /¢5h¢Ωǎ /9LΦ If the CNE within 500 feet of the edge of travel did not include sufficient 

density of noise-sensitive land use to meet CTDOT acoustical feasibility and reasonableness criteria, a 

noise barrier was eliminated from consideration.   

For locations with sufficient density to potentially meet CTDOT criteria, noise barriers were evaluated at 

each height using SoundPLAN. Use of SoundPLAN for this task was approved by CTDOT and FHWA. 

Similar to the noise impact evaluation, a grid noise analysis was executed, and difference level contours 
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were calculated to identify noise barrier insertion loss. Insertion loss contours were exported to a GIS 

shapefile for visualizing noise level reductions at parcels within each CNE behind each noise barrier. For 

each county, parcels within a 500-foot CNE boundary were assigned to noise barriers, and values of 5+ 

(benefited) or 7+ (meets NRDG) for each barrier height were assigned to parcels based on the insertion 

loss contours. The populated parcel attribute tables, by county, which also included the impact status of 

each parcel, as described earlier in the άBasic Noise Model Development and Implementationέ section 

of this report, were exported to a spreadsheet for further processing.  

All single-family residential parcels were counted as one dwelling unit. CAMA data tables for multifamily 

developments did not provide sufficient information to identify dwelling units; therefore, a combination 

of methods was used for these properties. Specifically, where possible Google Maps, Globe View, and 

Google Street View were used to count balconies, electrical and/or water meters, driveways, individual 

patios, yards, etc. Real estate and apartment rental websites were also used to identify total numbers of 

dwelling units within some complexes.22 In addition, a statewide residential zoning analysis conducted in 

2013 provided the allowable number of dwelling units per acre, by town, in multifamily zoning 

districts.23 To approximate the number of dwelling units, the allowable number of units per acre was 

divided by the multifamily parcel acreage, calculated in GIS. The total number of dwelling units was then 

evenly distributed among buildings within the multifamily developments to calculate impacts and 

benefits for barrier evaluation.  

For nonresidential parcels, CTDOT calculates equivalent number of dwelling units for Type I projects 

based on person-hours per day. /¢5h¢Ωǎ ¢ȅǇŜ L ŀǇǇǊƻŀŎƘ ǘƻ ŎŀƭŎǳƭŀǘƛƴƎ ŜǉǳƛǾŀƭŜƴǘ ŘǿŜƭƭƛƴƎ ǳƴƛǘǎ ŦƻǊ 

nonresidential parcels will be used in any forthcoming detailed analyses. However, this method was 

determined to be impractical for a Type II program screening. To streamline the process of identifying 

equivalent dwelling units for nonresidential parcels, CTDOT approved the Consultant TŜŀƳΩǎ ǎǳƎƎŜǎǘŜŘ 

FHWA-approved lot-based calculation method.24 The method involves calculation of the impacted 

square footage of land area and dividing that area by the average residential lot size to yield equivalent 

number of dwelling units. Using GIS, the Consultant Team calculated an average residential lot size for 

the Type II study area of 50,243 SF, which is based on available single-family residential lot sizes. To 

determine if noise barriers would meet CTDOT acoustical feasibility and reasonableness criteria for 

nonresidential parcels, the number of equivalent dwelling units within impacted land area was 

reviewed, and the same first-tier screening approach described above for residential land use was 

implemented. Except for one Activity Category C parcel, none of the other nonresidential parcels passed 

the first-tier screening approach because equivalent dwelling units were either too low for a noise 

barrier to meet CTDOT feasibility and reasonableness criteria, or the impacted land area did not 

ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǇŀǊŎŜƭΩǎ ƻǳǘŘƻƻǊ ǳǎŜ ŀǊŜŀǎΦ ¢ƘŜ ƻƴƭȅ ƴƻƛǎŜ ōŀǊǊƛŜǊ ŜǾŀƭǳŀǘŜŘ ŦƻǊ ŀ ƴƻƴǊesidential parcel 

was along I-95 southbound in North Stonington, New London County, for the Mystic KOA Holiday 

 
22 Websites, including zillow.com and apartments.com were used for apartment complexes with limited visibility 
on Google Street View and on aerial mapping.  
23 https://fionnualadh.github.io/cfhc-residential-zoning-analysis/#explore-section. Accessed June 17, 2023. 
24 FHWA-HEP-17-056. Calculating and Placing Non-Residential ReceiverReceiversReceivers (NRRs). Methodology: 
Lot Size.  

https://fionnualadh.github.io/cfhc-residential-zoning-analysis/#explore-section
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campsites. The common outdoor use areas were not predicted to experience impacts due to their 

distance from I-95; however, the individual campsites were predicted to experience impacts due to their 

adjacency to I-95 travel lanes. While several barrier heights evaluated were determined to be 

ŀŎƻǳǎǘƛŎŀƭƭȅ ŦŜŀǎƛōƭŜ ŀƴŘ ƳŜŜǘ /¢5h¢Ωǎ /9LΣ ƴƻƴŜ ƻŦ ǘƘŜ ōŀǊǊƛŜǊ ƘŜƛƎƘǘǎ ŀŎƘƛŜǾŜŘ ǘƘŜ ƴƻƛǎŜ ǊŜŘǳŎǘƛƻƴ 

design goal.   

Table 6 summarizes the noise barriers that were determined to meet CTDOT acoustical feasibility and 

reasonableness criteria and were thereby advanced to barrier prioritization. Appendix E provides a 

summary table of all noise walls that passed first-tier screening and were evaluated in SoundPLAN, 

including any barriers that were determined not to be feasible and/or reasonable. The table includes the 

highway year άon systemέ as well as the percentage of development protected by the noise barrier that 

predates and postdates the highway based on available information within the CAMA data tables. This 

information was determined in preparation for noise barrier prioritization, and the process to identify 

that information is described in the following sections.  
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Table 6: Evaluated Noise Wall Summary Table 

Wall Name Description of Noise Wall Location Height (ft) Length (ft) Wall Area (ft2)1 

Acoustic 
Feasibility 

Goal 
(AFG)2 

Noise 
Reduction 

Design Goal 
(NRDG)3 

Cost per Benefit4 Highway 
Year 

% 
Predate 

% 
Postdate 

Development Mixed Before/After Highway 

Cromwell_17 SR-9 northbound between Evergreen Rd. and Coles Rd. 
20 

3,605 
72,097 100% 67% $   50,892 

1969 1% 99% 
25 90,121 100% 66% $   48,279 

Manchester_4 I-384 eastbound between Bidwell St. and Keeney St. 10 2,405 24,052 100% 78% $   53,448 1971 88% 12% 

WestHartford_7 I-84 westbound between Quaker Ln. and Trout Brook Dr. 

10 

1,531 

15,311 69% 95% $   41,758 

1965 95% 5% 20 30,623 88% 77% $   41,758 

25 38,278 91% 66% $   43,334 

Wethersfield_18 SR-15 northbound between Goff Rd. and Ridge Rd. 

10 

2,700 

27,001 100% 69% $   50,627 

1942 4% 96% 15 40,502 100% 73% $   44,183 

20 54,002 100% 84% $   51,431 

Milford_4 I-95 northbound between Milford Pkwy. And River St. 20 2,093 41,855 100% 85% $   52,319 1957 67% 33% 

WestHaven_9 I-95 northbound between Oleander St. and Stevens Ave. 25 963 24,087 90% 69% $   45,163 1957 73% 27% 

Naugatuck_32 SR-8 northbound between Calvin St. and Smith St. 
20 

2,140 
42,806 97% 75% $   42,104 

1960 85% 15% 
25 53,507 97% 77% $   52,630 

Ansonia_35 SR-8 southbound between Hull St. and Division St. 
15 

3,697 
55,462 100% 91% $   40,582 

1959 57% 43% 
20 73,949 100% 92% $   52,821 

Derby_37 SR-8 southbound between Bluff St. and Hawkins St. 
10 

2,072 
20,721 82% 68% $   40,105 

1959 81% 19% 
25 51,802 95% 70% $   42,001 

Norwalk_M15 US-7 northbound between Belden Ave. and SR-123 

15 

2,774 

41,604 100% 67% $   32,846 

1970 95% 5% 20 55,473 100% 73% $   41,091 

25 69,341 100% 74% $   42,454 

Shelton_5 
SR-8 southbound between Prospect Ave. and Constitution 

Blvd. 
25 3,137 78,419 94% 72% $   51,143 1972 82% 18% 

Bridgeport_6 SR-8 southbound between Old Town Rd. and Sylvan Ave. 

15 

4,905 

73,572 100% 81% $   27,249 

1972 57% 43% 20 98,096 100% 98% $   36,109 

25 122,620 100% 98% $   44,861 

Bridgeport_7 SR-8 southbound between Lindley St. and Parallel St. 25 1,876 46,907 100% 69% $   30,262 1972 94% 6% 

Stamford_18 I-95 northbound between Myrtle Ave. and Maher St. 

15 

2,631 

39,459 92% 68% $   24,407 

1958 85% 15% 20 52,612 95% 79% $   31,567 

25 65,764 99% 81% $   38,309 

Stamford_19 I-95 northbound between Blachley Rd. and Seaside Ave. 20 1,284 25,683 100% 78% $   48,155 1958 75% 25% 

Norwalk_20 I-95 northbound between Scribner Ave. and Taylor Ave. 25 1,963 49,074 86% 67% $   53,535 1958 84% 16% 

Fairfield_M12 I-95 southbound between Mill Plain Rd. and Bronson Rd. 

15 

3,455 

51,830 100% 80% $   31,733 

1958 89% 11% 20 69,107 100% 96% $   42,310 

25 86,384 100% 99% $   52,888 

Fairfield_30 I-95 southbound between Ash Creek and Chambers St. 
15 

3,226 
48,390 100% 89% $   34,564 

1958 86% 14% 
20 64,520 100% 99% $   45,543 

Bridgeport_31 15 2,148 32,226 100% 85% $   41,140 1958 80% 20% 
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Table 6: Evaluated Noise Wall Summary Table 

Wall Name Description of Noise Wall Location Height (ft) Length (ft) Wall Area (ft2)1 

Acoustic 
Feasibility 

Goal 
(AFG)2 

Noise 
Reduction 

Design Goal 
(NRDG)3 

Cost per Benefit4 Highway 
Year 

% 
Predate 

% 
Postdate 

I-95 southbound between I-95 southbound on-ramp from 
Seaview Ave. and I-95 southbound on-ramp from SR-127 

20 42,968 100% 94% $   53,711 

Stratford_32-33 
I-95 northbound between I-95 northbound off-ramp to 

Honeyspot Rd. and Stratford Ave. 
25 3,466 86,662 100% 71% $   39,998 1959 67% 33% 

Danbury_35 I-84 eastbound between Beckett St. and Kohanza St. 

15 

3,151 

47,262 85% 67% $   32,594 

1962 36% 64% 20 63,016 86% 82% $   41,549 

25 78,769 86% 87% $   51,936 

Danbury_36 
I-84 eastbound between SR-37 and Germantown Rd. 

 

15 
5,354 

80,306 97% 89% $   36,781 
1962 50% 50% 

20 107,074 98% 93% $   47,588 

Waterbury_M9 
I-84 eastbound between I-84 eastbound on-ramp from 

Chase Parkway and Highland Ave. 
15 1,250 18,752 100% 72% $   45,004 1966 86% 14% 

Norwalk_2 US-7 northbound between Butler Ln and Union Park 15 1,739 26,091 100% 91% $   44,727 1970 80% 20% 

Fairfield_28 I-95 northbound between Mill Plain Rd and Unquowa Rd 

15 

1,813 

27,193 100% 87% $   26,748 

1958 67% 33% 20 36,258 100% 89% $   35,088 

25 45,322 100% 89% $   42,490 

Middletown_19 I-95 northbound between Smith St. and Berlin Rd. 
20 

6,262 
125,231 100% 68% $   10,140 

1965 40% 60% 
25 156,539 100% 78% $   11,624 

Waterford_3 I-95 northbound between SR-85 and Vauxhall St. 
20  1,416 

28,316 100% 72% $   43,563 
1943 70% 30% 

25 35,395 100% 74% $   50,564 

WindsorLocks_1 I-91 southbound between Belaire Park and Center St. 15 3,968 59,527 100% 94% $   52,524 1958 74% 26% 

Greenwich_10-11-41 I-95 southbound between Hartford Ave. and Richard St. 
20  3,860 

77,190 97% 80% $   40,273 
1958 88% 12% 

25 96,488 97% 96% $   49,481 

Greenwich_14 
I-95 southbound between Indian Field Rd. and Steamboat 

Rd. 
15 5,701 85,519 99% 84% $   43,856 1958 73% 27% 

Greenwich_15 I-95 southbound between River Rd. and Sound Shore Dr. 15 4,454 66,815 100% 92% $   43,575 1958 60% 40% 

Greenwich_17 I-95 northbound between Peters Rd. and Laddins Rock Rd. 

15  
3,756 

56,334 100% 83% $   31,887 

1958 83% 17% 20  75,112 100% 99% $   42,516 

25 93,890 100% 100% $   53,145 

Development Postdates Highway 

Middletown_14 
SR-17 southbound between Wesleyan Hills Rd. and Brush 

Hill Rd. 

20  2,976 
59,524 93% 78% $   37,202  1913 0% 100% 

25 74,405 90% 90% $   45,094 

Manchester_15 I-84 eastbound between Slater St. and Buckland St. ramp 

15 

2,848 

42,716 100% 92% $   7,651 

1948 0% 100% 20 56,954 100% 92% $   10,201 

25 71,193 100% 92% $   12,751 

Montville_10 
I-395 southbound between Trading Cove Brook and 

Leffingwell Rd. 

20 
1,595 

31,910 100% 74% $   25,873 
1958 0% 100% 

25 39,887 100% 84% $   32,341 

Colchester_13 SR-2 westbound between Chestnut Hill Rd. and Parum Rd. 10 1,498 14,981 95% 100% $   49,937 1971 0% 100% 

Middletown_10 Hwy 9 northbound between Eastern Dr. and Walnut St. 25 840 21,000 100% 67% $   16,154 1958 0% 100% 

Milford_30 15 1,303 19550.96474 100% 80% $   19,551 1937 0% 100% 
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Table 6: Evaluated Noise Wall Summary Table 

Wall Name Description of Noise Wall Location Height (ft) Length (ft) Wall Area (ft2)1 

Acoustic 
Feasibility 

Goal 
(AFG)2 

Noise 
Reduction 

Design Goal 
(NRDG)3 

Cost per Benefit4 Highway 
Year 

% 
Predate 

% 
Postdate 

Milford Parkway (SR-796) northbound from E Rutland Rd 
to SR-15 interchange 

20 26067.95298 100% 67% $   21,723 

25 32584.94123 100% 71% $   23,275 
Notes:  
1 ς Wall area is calculated based on wall length and height. For example, Cromwell_17 Wall Area (ft2) = 20 ft x 3,605 ft = 72,100 ft2. Note that the lengths presented are rounded for presentation, so the exact calculated wall area equates to 72,097 ft2, as shown in the table.  
2 ς Acoustic Feasibility Goal (AFG): CTDOT requires that at least two thirds (66.667%) of the impacted receptors receive 5 decibels or more reduction in noise levels with the proposed abatement measure (i.e., insertion loss) for it to be considered acoustically feasible.  
3 ςNoise Reduction Design Goal (NRDG): CTDOT requires a 7 dB(A) reduction for a minimum of two-thirds (66.667%) of the benefited receptors. 
4 ς Cost per benefit ($) = Total NW Cost ($) / No. of Benefits where,  
     Total NW Cost ($) = Wall Area (ft2) x $60/ft2 
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Prioritization of Noise Barriers  
This section details the development of the priority equation, including a summary of factors considered 

by CTDOT, and provides the recommended priority equation and priority list with ranked noise barrier 

areas. Appendix F ƛƴŎƭǳŘŜǎ ŘŜǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ CI²!Ωǎ ǇǊƛƻǊƛǘȅ Ŝǉǳŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ /ƻƴǎǳƭǘŀƴǘ 

¢ŜŀƳΩǎ ǊŜsearch of other state Type II policies.   

Priority Rating System Factors Considered by CTDOT 
CTDOT considered several factors in the development of the Type II priority equation, which are 

presented in Table 7. Table 7 also summarizes which factors are considered by FHWA and each state for 

which Type II noise policies were reviewed (refer to Appendix F ŦƻǊ ŘŜǘŀƛƭǎ ƻŦ ŜŀŎƘ ǎǘŀǘŜΩǎ ¢ȅǇŜ LL ǇƻƭƛŎȅ 

review).  

Table 7: Summary of Priority Rating Factors Considered 

Factor FHWA 

CTDOT 
1986 

Type II 
Policy 

MTA/ 
D.C.DOT 

NHDOT2 TxDOT 

Severity of Noise Impact V V V V V 

Number of Benefited 
Receptors 

V V V V V 

Date of Development1 V V V V V 
Abatement Cost V V V V

3 V 

Achievable Noise Reduction V  V V V 

Notes: 

1. MTA/D.C.DOT, NHDOT, and TxDOT consider date of development during barrier area screening (i.e., areas where 
development does not predate highway are eliminated upfront; therefore, these states do not include a term for 
development date in their priority equations).  

2. bI5h¢Ωǎ ¢ȅǇŜ LL ŘŜǾŜƭƻǇƳŜƴǘ ǎǘǳŘȅ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ŀ ǇǊƛƻǊƛǘȅ ǊŀƴƪƛƴƎ ŜǉǳŀǘƛƻƴΣ ƘƻǿŜǾŜǊΣ ǘƘŜ ǎǘǳŘȅ ƭƛǎǘǎ ŦŀŎǘƻǊǎ ǘƻ 
consider in ranking the Type II barrier areas presented in the report.  

оΦ bI5h¢Ωǎ ǘǊŀŦŦƛŎ ƴƻƛǎŜ ǇƻƭƛŎȅ ǳǎŜǎ ŀ ŘƛƳŜƴǎƛƻƴŀƭ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƛƴdex (DEI) rather than a cost-effectiveness index. The DEI is 
based on an allowable square footage of barrier per benefited receptor. 

 

A brief discussion on how each factor listed in Table 7 has historically been implemented by these states 

in their Type II policies as well as approaches that were suggested by the Consultant Team and 

considered by CTDOT are presented below. 

Severity of Noise Impact ς CTDOT expressed interest in including a term in the priority ranking equation 

that is based ƻƴ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ƴƻƛǎŜ ƛƳǇŀŎǘΣ ǊŜƭŀǘƛǾŜ ǘƻ CI²!Ωǎ b!/ ŦƻǊ ŜŀŎƘ ƴƻƛǎŜ-sensitive land use 

category. The degree of impact is a critical factor, as the premise of the Type II program is to control 

existing highway traffic noise impacts in areas where Type I projects are not planned or programmed, 

and therefore, these areas may not otherwise experience relief from elevated traffic noise levels.  

The FHWA NAC is in part based on speech intelligibility.  Areas in which traffic noise levels are at or just 

above the applicable FHWA NAC are barely impacted, and individuals should be able to hold 
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ŎƻƴǾŜǊǎŀǘƛƻƴǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŀǘ ŀƴ ŀǊƳΩǎ ƭŜƴƎǘƘ ŀǇŀǊǘ ǿƛǘƘƻǳǘ ǊŀƛǎƛƴƎ ǘƘŜƛǊ ǾƻƛŎŜǎΦ CƻǊ ŜǾŜǊȅ с-decibel 

increase in noise levels, the communication distance is halved, and individuals need to speak with raised 

voices.  

CI²!Σ /¢5h¢Ωǎ мфус ¢ȅǇŜ LL ǇƻƭƛŎȅΣ a¢!Σ 5Φ/Φ5h¢Σ bI5h¢Σ ŀƴŘ ¢Ȅ5h¢ ŀƭƭ ŎƻƴǎƛŘŜǊ ǎŜǾŜǊƛǘȅ ƻŦ ƛƳǇŀŎǘΣ 

as discussed herein. The Consultant Team provided a suggested approach to simplifying how severity of 

noise impact is addressed relative to the FHWA NAC. The approach includes a scale developed based on 

the widely known concept that a 10-decibel increase in noise level is generally heard as twice as loud by 

average listeners. Based on this concept, areas with the highest noise levels would be prioritized by the 

ranking equation, and a barrier area with impact noise levels averaging 10 decibels higher than another 

would have a priority factor twice as high, all other things being equal.  

Number of Benefited Receptors ς The number of receptors benefited by the proposed abatement 

measure is another critical factor in the priority ranking equation, which is directly related to population 

ŘŜƴǎƛǘȅ ŀǎ ǿŜƭƭ ŀǎ ǎŜǾŜǊƛǘȅ ƻŦ ƴƻƛǎŜ ƛƳǇŀŎǘΦ CI²!Σ /¢5h¢Ωǎ мфус ¢ȅǇŜ LL Ǉƻƭicy, MTA, D.C.DOT, NHDOT, 

and TxDOT all consider number of benefits within their respective Type II priority ranking equations.   

In all Type II policies reviewed, residential receptors were counted as one dwelling unit, whereas 

nonresidential receptors were given less weight, usually based on a usage factor. The Consultant Team 

ǎǳƎƎŜǎǘŜŘ ŀ ƳƻǊŜ ǎǘǊŜŀƳƭƛƴŜŘ ŀǇǇǊƻŀŎƘΣ ǊŜƭŀǘƛǾŜ ǘƻ /¢5h¢Ωǎ person-hour usage-based approach in the 

current highway traffic noise policy, to counting the number of benefits for nonresidential receptors for 

Type II screening. The suggested approach ǿŀǎ ǘƻ ǳǎŜ CI²!Ωǎ ƭƻǘ ǎƛȊŜ ƳŜǘƘƻŘƻƭƻƎȅ,25 which involves 

identifying an average lot size in SF for the noise study area. The square footage of impacted land area is 

then divided by the average lot size to determine the total number of equivalent dwelling units for 

nonresidential impacts and benefits.  

Date of Development ς FHWA will only provide federal funding for abatement protecting developments 

that either predate the highway or substantial construction predates the highway, or for developments 

approved prior to November 28, 1995. Date of development is thereby an important factor.  

Based on discussions with CTDOT, funding sources for Type II abatement are unknown at this time; 

therefore, barriers were evaluated for areas with mixed development dates and areas that either fully 

predate the highway or fully postdate the highway. In other states, including Texas, Massachusetts, New 

Hampshire, and Washington D.C., areas with developments that do not predate the highway were 

removed from the barrier areas considered so that the priority equations in these states do not include 

a development date factor.   

/¢5h¢Ωǎ мфус ¢ȅǇŜ LL ǇǊƛƻǊƛǘȅ Ŝǉǳŀǘƛƻƴ ƛƴŎƭǳŘŜǎ ǿŜƛƎƘǘƛƴƎ ŦŀŎǘƻǊǎ ŦƻǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ 

date. CTDOT expressed interest in prioritizing areas where 50 percent of the development predates the 

highway.  

 
25 Calculating and Placing Non-Residential Receptors (NRRs). Methodology: Lot Size. FHWA-HEP-17-056. 
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Abatement Cost ς FHWA, MTA, D.C.DOT, and TxDOT all consider abatement cost in their priority ranking 

systems. NHDOT considers a dimensional effectiveness index, which is based on a square footage of 

barrier per benefit rather than cost.  

Cost of abatement has historically been considered by other states in the denominator of the priority 

ranking equation, such that the higher the total abatement cost, the lower the priority index assigned. 

Achievable Noise Reduction ς /¢5h¢Ωǎ мфус ¢ȅǇŜ LL ǇǊƛƻǊƛǘȅ Ŝǉǳŀǘƛƻƴ ƭŀŎƪǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŀŎƘƛŜǾŀōƭŜ 

noise reduction, which is a critical factor in priority ranking. The goal of the Type II program is to control 

noise along existing highways, which is most important in areas severely affected by elevated noise 

levels and those in which the greatest reduction in noise levels can be realized. Most complaints 

originate from these severely impacted areas. Achievable noise reduction is included within the priority 

Ŝǉǳŀǘƛƻƴǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ a¢!Σ 5Φ/Φ5h¢Σ ¢Ȅ5h¢ ŀƴŘ ƛǎ ŀ ŎƻƴǎƛŘŜǊŜŘ ŦŀŎǘƻǊ ƛƴ bI5h¢Ωǎ ¢ȅǇŜ LL ǎǘǳŘȅΦ  

One suggested approach CTDOT considered in addressing the benefit factor was to use a sliding scale, 

like that suggested for determining severity of impact. For example, areas receiving 15-decibel 

reductions are assigned twice as much weight as those areas only receiving 5-decibel reductions due to 

the 10-decibel difference. 

Recommended Priority Equation  
At the heart of the priority rating system is the priority equationτan equation or algorithm that 

balances several factors in the design of a noise barrier. CTDOT identified which factors to include in the 

{ǘŀǘŜΩǎ ¢ȅǇŜ LL ǇǊƛƻǊƛǘȅ Ŝǉǳŀǘƛƻƴ ŦƻǊ ǊŀƴƪƛƴƎ ƴƻƛǎŜ ōŀǊǊƛŜǊ ŀǊŜŀǎ. CTDOT expressed a desire to develop a 

priority equation that is fair for all communities and both easy to understand and explain. CTDOT also 

requested that, due to unknown funding sources, developments that both predate and postdate the 

highway be considered in the development of the Type II priority list. CTDOT determined that the Date 

of Development should be given the most weight, relative to the other terms in the equation. Based on 

/¢5h¢Ωǎ ǊŜǉǳŜǎǘǎΣ the Consultant Team developed the following priority equation, which includes five 

terms that are further explained below: 

Priority Index = (Number x Age x Impact x Benefit)/Cost 

Number ς The άNumberέ term of the proposed equation requires tallying the total number of benefits 

achieved by the barrier and thereby incorporates the έNumber of Benefitted Receiversέ factor CTDOT 

requested to include in the priority equation. This term also accounts for the portion of the community 

in which prioritization is desired, as opposed to the entire community within the 500-foot CNE behind 

the barrier. In other words, prioritization is desired for receivers that benefit from a proposed barrier.  

Table 8 summarizes the methodology for tallying benefits based on activity category. 
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Table 8Υ aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ LŘŜƴǘƛŦȅƛƴƎ ΨbǳƳōŜǊΩ ¢ŜǊƳ ōȅ !ŎǘƛǾƛǘȅ /ŀǘŜƎƻǊȅ 

Activity 
Category 

Methodology 

Category B Count each single-family residential lot that is benefitted as 1 benefit. Count each 
benefitted dwelling unit within a multifamily structure as 1 benefit. 

Category C & E Calculate the average residential lot size (in square feet) in the CTDOT Type II noise 
study area. Identify the equivalent number of dwelling units represented by the 
non-residential parcel by dividing the non-residential lot size (in square feet) by 
the average residential lot size. Generate a grid and tally only the points that 
benefit from the barrier.  

Category D Utilize lot-size methodology applied to Category C and E parcels, or identify a 
typical number of occupants in highway-facing classrooms (institutional land use) 
and multiply by a usage fraction, relative to 24/7 usage.  

 

Age ς The άAgeέ term applies a multiplier to the άNumberέ term to account for the άDate of 

Developmentέ factor that CTDOT requested to include. The information available to the Consultant 

Team within the parcel shapefile for each study area includes the percentage of homes that predate and 

postdate the highway date άon system.έ Therefore, the Consultant Team recommends application of a 

sliding scale coefficient to the άNumberέ term based on the percentage of homes behind the barrier 

that predates the highway. The objective of the sliding scale is to apply full weight (x1) to the number of 

homes that predate the highway and 1/3 weight (x0.33) to those that postdate the highway. This 

ŀǇǇǊƻŀŎƘ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ /¢5h¢Ωǎ мфус ¢ȅǇŜ LL ǇƻƭƛŎȅΦ ¢Ƙƛǎ ǎƭƛŘƛƴƎ ǎŎŀƭŜ ŀǇǇǊƻŀŎƘ ŀƭǎƻ ȅƛŜƭŘǎ ŀ ǎƳƻƻǘƘ 

transition between areas with more or less than 50 percent of homes predating the highway, as 

opposed to a sharp increase at 50 percent. To calculate the άAgeέ coefficient, we recommend assigning 

a coefficient of 1 to the άNumberέ term where 100 percent of the development predates the highway 

and a multiplier of 1/3 where 0 percent of the development predates the highway. Then, interpolate 

between these two values to establish coefficients for intermediate percentages. Specifically, the 

interpolation calculation would be as follows:  

Age = 1/3+(% Predate)x(1-1/3)/100 

Table 9 summarizes various coefficients interpolated for percentages of development that fall between 

0 percent and 100 percent predating the highway. However, the equation above was used to calculate 

the exact value of the age coefficient based on the percentage of benefitted receivers that predate the 

highway date on system.   



Type II Final Noise Analysis Report  January 2024 
Connecticut Type II Statewide Noise Analysis  Page 37 
 

Table 9: Age Coefficients by Percent of Development Pre-dating Highway 

Percent of Development that 
Predates Highway 

Age Coefficient 

0 0.33 

20 0.47 

40 0.60 

50 0.67 

60 0.73 

80 0.87 

100 1.00 

 

Impact ς The άImpactέ term of the proposed equation requires performing an arithmetic average of the 

noise level at each benefitted receiver without the noise barrier. Once the average noise level is 

calculated, the impact term can be identified based on the well-known concept that a 10 dBA difference 

in noise levels is άheardέ as twice as loud or quiet, based on hearing research (refer to Appendix A for 

additional information). Receivers with an average noise level that is equal to 66 dBA would yield an 

impact term of 1. For receivers with noise levels that are twice as loud, or 76 dBA, a weighting factor of 

2 would be applied. This term thereby accounts for the άSeverity of Impactέ factor CTDOT requested to 

include within the priority equation, assigning least weight to receivers that experience sound levels that 

approach the Activity Category B and C NAC26 and more weight to receivers that experience higher noise 

levels. Table 10 provides various impact factors based on average noise level, which can be calculated as 

follows:  

1 + (Avg Noise Level - 66) x 0.1 

  

 
26 /¢5h¢Ωǎ hŎǘƻōŜǊ нлнн IƛƎƘǿŀȅ ¢ǊŀŦŦƛŎ bƻƛǎŜ !ōŀǘŜƳŜƴǘ tƻƭƛŎȅ ŘŜŦƛƴŜǎ έapproachέ as being within 1 decibel of 
the applicable NAC level.  
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Table 10: Impact Term Values for Various Average Noise Levels 

Average Noise Level without 
Noise Barrier (Leq dBA) 

Impact Factor 

66 1 

67 1.1 

68 1.2 

69 1.3 

70 1.4 

71 1.5 

72 1.6 

73 1.7 

74 1.8 

75 1.9 

76 2.0 

77 2.1 

78 2.2 

79 2.3 

80 2.4 

 

Benefit ς The άBenefitέ term of the proposed equation requires performing an arithmetic average of the 

insertion loss value achieved at each benefitted receiver with the barrier. An average insertion loss that 

is equal to 5 dBA would yield a benefit term of 1, thereby giving least weight to receivers that 

experience the least amount of noise level reduction required to benefit from the barrier. On the other 

hand, a stronger weighting factor is applied for higher levels of noise reduction, whereby a reduction of 

15 dBA would yield a factor of 2. This term thereby accounts for the άAchievable Noise Reductionέ factor 

CTDOT requested to include within the priority equation. Table 11 provides various benefit factors 

based on average insertion loss, which can be calculated as follows:  

1 + (Avg Insertion Loss - 5) x 0.1 
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Table 11: Benefit Term Values for Various Average Insertion Loss Values 

Average Insertion Loss (dBA) Benefit Factor 

5 1 

6 1.1 

7 1.2 

8 1.3 

9 1.4 

10 1.5 

11 1.6 

12 1.7 

13 1.8 

14 1.9 

15 2.0 

16 2.1 

17 2.2 

18 2.3 

19 2.4 

 

Cost ς The άCostέ term in the proposed priority equation is based on the total calculated barrier cost, 

ŀǎǎǳƳƛƴƎ ǘƘŜ ǎŀƳŜ ǳƴƛǘ Ŏƻǎǘ ƻŦ Ϸслκ{CΣ ŀǎ ŘŜŦƛƴŜŘ ƛƴ /¢5h¢Ωǎ hŎǘƻōŜǊ нлнн ǇƻƭƛŎȅΣ ŦƻǊ ŜŀŎƘ ƴƻƛǎŜ ǿŀƭƭΦ 

The total cost term accounts for the άAbatement Costέ factor CTDOT requested to incorporate into the 

priority equation. Barriers with higher total costs will lower the priority factor since this term is in the 

denominator of the equation. Overall, the most cost-effective barriers will rise to the top of the priority 

list. Since the cost term is in the denominator of the priority equation, expressing costs in millions yields 

more manageable priority index values. For example, if the άNumberέ term is equal to 15, the άImpactέ 

term is equal to 1, the άBenefitέ term is equal to 2, and the total abatement cost is $500,000, the 

priority index would equal 0.00006. If cost is expressed in millions (i.e., $0.5 million), the priority index 

would equal 60. 

Priority Equation Testing and Type II Priority List 
Based on the recommended pǊƛƻǊƛǘȅ ŜǉǳŀǘƛƻƴΣ ŀƭƭ ŀǊŜŀǎ ǿƛǘƘ ƴƻƛǎŜ ōŀǊǊƛŜǊǎ ƳŜŜǘƛƴƎ /¢5h¢Ωǎ ŦŜŀǎƛōƛƭƛǘȅ 

and reasonableness criteria were ranked to determine their place on the Type II priority list. For many 

barrier areas, multiple barrier heights were determined to meet all CTDOT criteria; however, the priority 

equation was executed with the most cost-effective barriers (i.e., lowest cost per benefit) to ensure 

each barrier has the best chance at being ranked higher on the priority list.    

Table 12 summarizes the priority index, total number of benefits, average sound level, average insertion 

loss value, percentage of development predating the highway, and the noise wall cost expressed in 

millions of dollars for all 38 noise walls recommended for inŎƭǳǎƛƻƴ ǿƛǘƘƛƴ /¢5h¢Ωǎ ¢ȅǇŜ LL ƴƻƛǎŜ ōŀǊǊƛŜǊ 

program. The number of benefits per cost is also provided to facilitate comparison of barriers. Appendix 

G includes figures of the 38 noise barriers, illustrating location, height, benefited parcels and parcels 
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that achieve the NRDG as well as parcels impacted but not benefited by the proposed noise barrier. 

However, it is important to note that a detailed noise analysis will be conducted if and when funding is 

secured for the Type II program, which could affect the geometry of the potential noise barriers.  

Overall, the άAgeέ and άNumberέ factors appear to be the most influential terms, as expected and 

requested by CTDOT. The barrier areas with the highest average sound levels tend to have higher 

priority indexes, thereby elevating those areas to the top of the priority list, which is also desirable. As 

shown in Table 12, most of the developments that largely postdate the highway appear towards the 

bottom of the list due to the 1/3 weighting factor applied to these developments.   
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Table 12: Summary of Type II Noise Barrier Priority Indices 

Barrier Name 
State 
Route 
No. 

Priority 
Index 
Value 

No. of 
Benefits 

Average 
Sound 
Level  

(dBA Leq) 

Average 
Insertion 

Loss 
Value 

% 
Predate 

Roadway 

Cost  
($ millions)  

No. 
Benefits/Cost 

*Manchester_15 I-84 E 84.1 308 72 9 0% 2.56 120 

Stamford_18 I-95 N 65.5 97 70 8 85% 2.37 41 

Middletown_19 I-91 N 53.7 741 63 7 40% 7.51 99 

Fairfield_M12 I-95 S 51.5 98 69 8 89% 3.11 32 

Fairfield_28 I-95 N 50.3 61 70 8 67% 1.63 37 

Ansonia_35 SR-8 S 47.3 82 75 9 57% 3.33 25 

WestHartford_7 I-84 W 46.4 44 69 10 95% 1.84 24 

Fairfield_30 I-95 S 44.7 84 69 8 86% 2.9 29 

Greenwich_17 I-95 N 42.5 106 68 8 83% 3.38 31 

Derby_37 SR-8 S 41.9 31 72 7 81% 1.24 25 

Norwalk_M15 US-7 N 36.7 76 65 9 95% 2.5 30 

Bridgeport_7 SR-8 S 34.9 93 64 9 94% 2.81 33 

Bridgeport_6 SR-8 S 34.8 162 66 9 57% 4.41 37 

Bridgeport_31 I-95 S 34.5 47 68 8 80% 1.93 24 

Greenwich_10-11-41 I-95 S 34.3 115 67 8 88% 4.63 25 

Waterbury_M9 I-84 E 33.9 25 68 9 86% 1.13 22 

Danbury_36 I-84 E 33.1 131 70 9 50% 4.82 27 

WestHaven_9 I-95 N 31.2 32 69 8 73% 1.45 22 

Naugatuck_32 SR-8 N 31.1 61 66 9 85% 2.57 24 

WindsorLocks_1 I-91 S 30.7 68 70 9 74% 3.57 19 

Greenwich_15 I-95 S 29.6 92 69 8 60% 4.01 23 

Greenwich_14 I-95 S 29.5 117 68 8 73% 5.13 23 

Danbury_35 I-84 E 28.9 87 69 8 36% 2.84 31 

Stratford_32-33 I-95 N 28.8 130 67 8 67% 5.2 25 

Manchester_4 I-384 E 28.6 27 69 8 88% 1.44 19 

*Milford_30 I-796 N 27.8 60 69 7 0% 1.17 51 

Milford_4 I-95 N 27.4 48 69 9 67% 2.51 19 

Stamford_19 I-95 N 26.1 32 68 8 75% 1.54 21 

Norwalk_2 US-7 N 25.9 35 67 8 80% 1.57 22 

*Middletown_10 SR-9 N 23.8 78 65 8 0% 1.26 62 

Waterford_3 I-95 N 23.6 38 66 8 70% 1.7 22 

Norwalk_20 I-95 N 23.2 S55 67 8 84% 2.94 19 

Shelton_5 SR-8 S 20.3 92 65 9 82% 4.71 20 

*Montville_10 I-395 S 14.0 74 65 7 0% 1.91 39 

*Wethersfield_18 SR-15 N 10.2 55 65 9 4% 2.43 23 

*Colchester_13 SR-2 W 8.3 18 67 7 0% 0.9 20 

*Cromwell_17  SR-9 N 6.5 112 64 7 1% 5.41 21 

*Middletown_14 SR-17 S 2.5 96 58 9 0% 3.57 27 
Notes:  
1 ς /¢5h¢ ŎƻƴǎƛŘŜǊǎ Ψǎǳōǎǘŀƴǘƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘΩ ǇǊŜ-dating the highway to be 25%, which was approved by FHWA. Eight barrier areas, shown with an 
asterisk (*), are not eligible for federal funding since less than 25% of development in those areas pre-dates the hiƎƘǿŀȅ ΨȅŜŀǊ ƻƴ ǎȅǎǘŜƳΦΩ These 
barrier areas would be state funded.  
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Table 12: Summary of Type II Noise Barrier Priority Indices 

Barrier Name 
State 
Route 
No. 

Priority 
Index 
Value 

No. of 
Benefits 

Average 
Sound 
Level  

(dBA Leq) 

Average 
Insertion 

Loss 
Value 

% 
Predate 

Roadway 

Cost  
($ millions)  

No. 
Benefits/Cost 

2 ς Cost in millions of dollars = Total NW Cost ($)/1,000,000 
3 ς No. Benefits/Cost Example: 32 benefits/$1.45 million = 22 benefits/cost 

 

To demonstrate the influence of terms in the priority equation, three examples are presented below. 

Example 1 demonstrates the influence of the ά!geέ factor in the priority equation. Example 2 illustrates 

the influence of the number of benefits, and more specifically the number of benefits per cost of 

abatement, on the overall priority index value. Example 3 demonstrates the influence of average sound 

levels on the priority index value.  

Example 1 ς Date of Development 

Table 13 presents the priority indices for Fairfield_M12 (I-95 S) and Danbury_35 (I-84 E). As shown in the 

table, the number of benefits per cost of abatement is nearly identical for both walls as are the average 

sound levels and insertion loss values. However, the Fairfield_M12 (I-95 S) noise wall has a higher 

priority index by 23 points simply due to the greater percentage of development that predates the 

highway (approximately 53 percent more development predates the highway). This example thereby 

demonstrates the strength of the άAgeέ factor when all other terms are comparable. 

Table 13: Influence of Date of Development 

Barrier Name 
State 
Route 
No. 

Priority 
Index 
Value 

No. of 
Benefits 

Average 
Sound Level 

(dBA Leq) 

Average 
Insertion 

Loss Value 

% Predate 
Roadway 

Cost 
(millions)  

No. 
Benefits/Cost 

Fairfield_M12 I-95 S 52 98 69 8 89% 3.11 32 

Danbury_35 I-84 E 29 87 69 8 36% 2.84 31 

 

Example 2 ς Number of Benefits Per Abatement Cost 

Table 14 shows the priority indices for Stamford_18 (I-95 N) and Fairfield_30 (I-95 S). As shown in the 

table, all factors are comparable, including age. However, Stamford_18 (I-95 N) is ranked 20 points 

higher than the Fairfield_30 (I-95 S) noise wall due to the higher number of benefits per cost of 

abatement. With average sound level, insertion loss, cost, and date of development all being similar for 

these two walls, this comparison demonstrates the influence of the number of benefited receptors in 

the Priority Equation. 



Type II Final Noise Analysis Report  January 2024 
Connecticut Type II Statewide Noise Analysis  Page 43 
 

Table 14: Influence of Number of Benefits per Abatement Cost 

Barrier Name 
State 
Route 
No. 

Priority 
Index 
Value 

No. of 
Benefits 

Average 
Sound Level 

(dBA Leq) 

Average 
Insertion 

Loss 
Value 

% 
Predate 

Roadway 

Cost 
(millions)  

No. 
Benefits/Cost 

Stamford_18 I-95 N 65 97 70 8 85% 2.37 41 

Fairfield_30 I-95 S 45 84 69 8 86% 2.9 29 

 

Example 3 ς Impact Term 

Table 15 presents the priority indices for Derby_37 (SR-8 S) and Bridgeport_7 (SR-8 S). As shown in the 

table, despite Bridgeport_7 (SR-8 S) having a higher number of benefits per abatement cost and higher 

average insertion loss, this wall is ranked 7 points lower than Derby_37 (SR-8 S) due to the influence of 

the impact term. Specifically, the average sound level for parcels behind Derby_37 (SR-8 S) is 8 decibels 

higher than the average sound level for parcels behind Bridgeport_7 (SR-8 S). This outcome is favorable, 

as the goal is to prioritize more severely impacted developments. 

Table 15: Influence of Impact Term 

Barrier Name 
State 
Route 
No. 

Priority 
Index 
Value 

No. of 
Benefits 

Average 
Sound Level 

(dBA Leq) 

Average 
Insertion 

Loss 
Value 

% 
Predate 

Roadway 

Cost 
(millions)  

No. 
Benefits/Cost 

Derby_37 SR-8 S 42 31 72 7 81% 1.24 25 

Bridgeport_7 SR-8 S 35 93 64 9 94% 2.81 33 
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Appendix A : Overview of Noise Metrics u sed in this Report  

To assist reviewers in interpreting the complex noise metrics used in evaluating roadway traffic noise, 

we present below an introduction to relevant fundamentals of acoustics and noise terminology. Three 

acoustical descriptors of noise are introduced here in increasing degree of complexity:  

¶ Decibel, dB; 

¶ A-weighted decibel, dBA; and 

¶ Equivalent Sound Level, Leq. 

These noise metrics form the basis for the majority of environmental noise analysis conducted for most 

transportation projects throughout the U.S. 

Decibel, dB 
All sounds come from a sound sourceτa musical instrument, a voice speaking, an airplane passing 

overhead. It takes energy to produce sound. The sound energy produced by any sound source is 

transmitted through the air in sound wavesτtiny, quick oscillations of pressure just above and just 

below atmospheric pressure. These oscillations, or sound pressures, impinge on the ear, creating the 

sound we hear. 

Our ears are sensitive to a wide range of sound pressures. Although the loudest sounds that we hear 

without pain have about one million times more energy than the quietest sounds we hear, our ears are 

incapable of detecting small differences in these pressures. Thus, to better match how we hear this 

sound energy, we compress the total range of sound pressures to a more meaningful range by 

introducing the concept of sound pressure level. 

{ƻǳƴŘ ǇǊŜǎǎǳǊŜ ƭŜǾŜƭǎ ŀǊŜ ƳŜŀǎǳǊŜŘ ƛƴ ŘŜŎƛōŜƭǎ όƻǊ άŘ.έύΦ 5ŜŎƛōŜƭǎ ŀǊŜ ƭƻƎŀǊƛǘƘƳƛŎ ǉǳŀƴǘƛǘƛŜǎ ǊŜŦƭŜŎǘƛƴƎ 

the ratio of the two pressures, the numerator being the pressure of the sound source of interest, and 

the denominator being a reference pressure (the quietest sound we can hear). 

The logarithmic conversion of sound pressure to sound pressure level (SPL) means that the quietest 

sound that we can hear (the reference pressure) has a sound pressure level of about 0 dB, while the 

loudest sounds that we hear without pain have sound pressure levels of about 120 dB. Most sounds in 

our day-to-day environment have sound pressure levels on the order of 30 to 100 dB. 

Because decibels are logarithmic quantities, combining decibels is unlike common arithmetic. For 

example, if two sound sources each produce 100 dB operating individually and they are then operated 

together, they produce 103 dB ς not the 200 decibels we might expect. Four equal sources operating 

simultaneously produce another three decibels of noise, resulting in a total sound pressure level of 106 

dB. For every doubling of the number of equal sources, the sound pressure level goes up another three 

decibels. A tenfold increase in the number of sources makes the sound pressure level go up 10 dB. A 
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hundredfold increase makes the level go up 20 dB, and it takes a thousand equal sources to increase the 

level 30 dB. 

If one noise source is much louder than another, the two sources operating together will produce 

virtually the same sound pressure level (and sound to our ears) that the louder source would produce 

alone. For example, a 100 dB source plus an 80 dB source produce approximately 100 dB of noise when 

operating together (actually, 100.04 dB). The louder source "masks" the quieter one. But if the quieter 

source gets louder, it will have an increasing effect on the total sound pressure level such that, when the 

two sources are equal, as described above, they produce a level three decibels above the sound of 

either one by itself. 

Conveniently, people also hear in a logarithmic fashion. Two useful rules of thumb to remember when 

comparing sound levels are (1) a 6 to 10 dB increase in the sound pressure level is perceived by 

individuals as being a doubling of loudness, and (2) changes in sound pressure level of less than about 

three decibels are not readily detectable outside of a laboratory environment. 

A-Weighted Decibel, dBA 
Another important characteristic of sound is its frequency, or "pitch." This is the rate of repetition of the 

sound pressure oscillations as they reach our ear. When analyzing the total noise of any source, 

acousticians often break the noise into frequency components (or bands) to determine how much is 

low-frequency noise, how much is middle-frequency noise, and how much is high-frequency noise. This 

breakdown is important for three reasons: 

1. People react differently to low-, mid-, and high-frequency noise levels. This is because our ear is 

better equipped to hear mid and high frequencies but is quite insensitive to lower frequencies. 

Thus, we find mid- and high-frequency noise to be more annoying. 

2. Mid- and high-frequency sound is in the same range as and therefore interferes with our speech 

communication.  

3. Engineering solutions to a noise problem are different for different frequency ranges. Low-

frequency noise is generally harder to control. 

The normal frequency range of hearing for most people extends from a low frequency of about 20 Hz to 

a high frequency of about 10,000 to 15,000 Hz. People respond to sound most readily when the 

predominant frequency is in the range of normal conversation, typically around 1,000 to 2,000 Hz. 

Acousticians have developed several filters which roughly match this sensitivity of our ear and thus help 

us to judge the relative loudness of various sounds made up of many different frequencies. The so-called 

A-weighting network, does this best for most environmental noise sources. Sound pressure levels 

measured through this filter are referred to as A weighted sound levels (measured in A-weighted 

decibels, or dBA).  

The A-weighting network significantly discounts those parts of the total noise that occur at lower 

frequencies (those below about 500 Hz) and also at very high frequencies (above 10,000 Hz) where we 

do not hear as well at low sound levels, and where the noise does not interfere with speech 
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communication. The network has very little effect, or is nearly "flat," in the middle range of frequencies 

between 500 and 10,000 Hz where our hearing is most sensitive. Because this network generally 

matches our sensitivity to noise, sounds having higher A-weighted sound levels are judged to be noisier 

than those with lower A-weighted sound levels, a relationship which otherwise might not be true. A-

weighted sound levels correlate better with human response to noisiness than other metrics do, most 

likely due to the emphasis the network has on the mid- and high frequencies and the interference with 

speech such noise causes. It is for these reasons that A-weighted sound levels are normally used to 

evaluate environmental noise sources. Figure A-1 presents typical A weighted sound levels of several 

common environmental sources. 

 

Figure A-1: Common Environmental Sound Levels, in dBA  

An additional dimension to environmental noise is that A-weighted levels vary with time. For example, 

the sound level increases as a truck approaches, then falls and blends into the background as the truck 
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recedes into the distance (though even the background varies as birds chirp, the wind blows, or a vehicle 

passes by). This is illustrated in Figure A-2. 

  

 

Figure A-2: Variation in the A-Weighted Sound Level Over Time 

Because of this variation, it is often convenient to describe a particular noise "event" by its maximum 

sound level, abbreviated as Lmax. In Figure A-2, the Lmax is approximately 85 dBA. However, the maximum 

level describes only one dimension of an event; it provides no information on the cumulative noise 

exposure generated by a sound source. In fact, two events with identical maximum levels may produce 

very different total exposures. One may be of very short duration, while the other may continue for an 

extended period and be judged much more annoying. The next section introduces a measure that 

accounts for this concept of a noise "dose." 

Equivalent Sound Level, Leq 
The Equivalent Sound Level, abbreviated Leq, is a measure of the exposure resulting from the 

accumulation of A-weighted sound levels over a particular period of interestτfor example, an hour, an 

eight-hour school day, nighttime, or a full 24-hour day. However, because the length of the period can 

be different depending on the time frame of interest, the applicable period should always be identified 

or clearly understood when discussing the metric.  

The Leq may be thought of as a constant sound level over the period of interest that contains as much 

sound energy as the actual time-varying sound level. This is illustrated in Figure A-3. The equivalent level 

is, in a sense, the total sound energy that occurred during the time in question, but spread evenly over 

the time period. It is a way of assigning a single number to a time-varying sound level. Since Leq includes 

all sound energy, it is strongly influenced by the louder events that occurred during the period. For the 

assessment of highway noise, Leq is evaluated over a period of one hour. 
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Figure A-3: Example of a 1-Minute Equivalent Sound Level 

 

Receivers and Receptors 
A receiver is a point where noise levels are measured and/or modeled. Receivers are discrete locations 

that represent noise sensitive land use and may represent multiple receptors. Receptors represent 

individual dwelling units or equivalent dwelling units.    
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Appendix B: Details of the Noise Measurement Program  
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Noise Measurement Site M1-1: I-95 

 

Noise Measurement Site M1-2: I-95 
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Noise Measurement Site M1-3: I-95  

 

Noise Measurement Site M1-4: I-95  
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Noise Measurement Site M1-5: I-95  

 

Noise Measurement Site M4-1: US-5  
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Noise Measurement Site M4-2: US-5  

 

Noise Measurement Site M4-3: US-5  


