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Definition of Terms 
Benefited Receptors: A receptor that receives an abatement measure that reduces noise at or 
above the minimum 5 dBA threshold. 

Equivalent Sound Level (Leq): One of many descriptors to describe sound and noise levels. Leq 
is average sound energy over a certain period of time, in which A-weighted decibels are in a 
steady state and contain the same amount of acoustic energy. Leq(h) would be the equivalent 
sound level for an entire hour. 

First Row Receivers: The closest residences or businesses that may be impacted by highway 
traffic noise. 

Impacted Receptor: A receptor that has a traffic noise impact. 

Noise Abatement Criteria (NAC): The maximum noise level within an activity category. Noise 
levels approaching or exceeding the NAC are considered traffic noise impacts. 

Noise Reduction Design Goal: The desired noise reduction between future build noise levels 
with abatement and future build noise levels without abatement. DOT&PF has a noise reduction 
design goal of 7 dBA. 

Receiver: A noise modeling location used to represent the measured or predicted noise level. 
The receiver may represent one or more receptors. 

Receptor: A discrete or representative location of noise-sensitive areas for any land uses listed in 
Table 1. 

Residence: A dwelling unit, which can either be one single-family residence or each dwelling 
unit in a multifamily dwelling. 

Traffic Noise Impacts: Design year build condition noise levels that approach or exceed NAC 
for the activity category, or design year build conditions noise levels that have substantially 
increased from the existing noise levels. 
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Executive Summary 
The Steese Expressway/Johansen Expressway Interchange project plans to reconstruct the Steese 
Expressway/Johansen Expressway intersection to improve the traffic operations, capacity, and 
safety. Three alternatives have been proposed to address the concerns at the intersection: 

• Tight Diamond Interchange 
• Diverging Diamond Interchange 
• Echelon Interchange 

Additionally, this study includes a proposed alignment of Farmers Loop Road Extension that 
follows the existing extension road alignment from Farmers Loop Road to the dead end to the 
south and continues this alignment to an intersection with Harold Bentley Avenue, north of Old 
Steese Highway. 

The purpose of this Traffic Noise Analysis Report is to evaluate noise-sensitive areas that may 
be impacted by the project, to compare noise impacts between alternatives, and to evaluate noise 
abatement measures for noise impacted areas. 2018 traffic data was used to evaluate existing 
noise conditions. The noise study complies with the 2018 Alaska Department of Transportation 
and Public Facilities Noise Policy and Title 23 of the Federal Highway Administration Code of 
Federal Regulations Part 772 (23 CFR 772). 

The Federal Highway Administration (FHWA) Traffic Noise Model (TNM) version 2.5 was 
used to predict traffic noise levels for existing conditions. Noise levels were measured in the 
field at 15 monitor sites to validate the TNM. Two 15-minute noise measurements were collected 
at each location, as well as the concurrent traffic volumes and speeds.  

Noise levels were predicted for 89 receivers. Predicted noise levels indicate that 22 receivers are 
expected to approach or exceed the noise abatement criteria (NAC) under the 2045 No-Build 
condition. 

The noise analysis concluded that there are existing noise impacts at several receptors in the 
study area, namely in the southern end of the Lazelle Estates Subdivision in the south-east 
quadrant of the study area. The proposed designs would further impact this subdivision as well as 
cause impacts at the Fairhill Community Church of God and the Fairhill Christian School off 
City Lights Boulevard. The extent of these impacts varied between alternatives, with the tight 
diamond design creating the greatest impacts, followed by the diverging diamond. Lastly, the 
echelon design is predicted to create the lowest impacts, mainly due to the lower speed on the 
Steese Expressway associated with the design. 

All of the alternatives would have the same impacts on undeveloped lots and the construction 
noise would likely be equal for each alternative as well apart from the echelon which may 
require a longer period of construction due to its larger bridge structure. 
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Noise abatement analysis for the Tight Diamond Interchange concluded that a continuous 10-
foot-high noise wall was both feasible and reasonable along the western lot lines of the front row 
homes in the Lazelle Estates Subdivision. This wall is estimated to cost approximately 
$1,072,000. A continuous 12-foot-high noise barrier for the Diverging Diamond Interchange 
located along the lot lines of the front row homes in Lazelle Estates Subdivision would cost 
approximately $1,365,000. The Echelon Interchange would cause the least amount of noise 
impacts and the mitigations to the Lazelle Estates Subdivision would cost approximately 
$1,119,000 with a continuous 9-foot high noise wall along the edge of Steese Expressway. 

All three interchange options should include a $150,000 barrier in front of the Fairhill school and 
church. 
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1 Introduction 
The Alaska Department of Transportation and Public Facilities (DOT&PF) has retained Kinney 
Engineering, LLC (KE) to present this Traffic Noise Analysis Report to assess existing noise levels 
within the vicinity of the Steese Expressway/Johansen Expressway Interchange project, to evaluate 
noise impacts for project alternatives, and to propose and analyze the feasibility and reasonableness of 
noise abatement measures for noise impacted areas. 

1.1 Project Background 
The Steese Expressway/Johansen Expressway Interchange project proposes to reconstruct the Steese 
Expressway/Johansen Expressway (Steese-Jo) intersection to improve traffic operations, capacity, and 
safety. The project is a result of the Planning and Environmental Linkages Study (2015) of the 
Richardson Highway/Steese Expressway corridor. 

The Steese-Jo intersection serves a variety of users, including commuters, retail users, and freight traffic. 
The Steese Expressway is a 4-lane, north-south roadway that connects the commercial and recreational 
traffic from Canada and Valdez to the city of Fairbanks and the North Slope. The Steese Expressway is 
the primary connection for the residential areas north of the Steese-Jo intersection. The Johansen 
Expressway is generally a 4-lane, east-west roadway through Fairbanks from University Avenue to the 
Steese Expressway, providing a high-speed connection between west and east Fairbanks. 

A potential future traffic generator for the Steese-Jo intersection is the Fort Wainwright main gate 
relocation to Canal Road (accessed via Lazelle Road). 

Figure 1 presents the project vicinity area and Figure 2 presents the project area. 

1.2 Purpose of Study 
The purpose of this study is to identify noise impacts caused by proposed build alternatives within the 
project area and to analyze abatement options if warranted. The study was conducted in compliance with 
the Federal Highway Administration (FHWA) Title 23 Part 772 of the Code of Federal Regulations (23 
CFR 772) and the 2018 DOT&PF Noise Policy, a copy of which is included in Appendix E starting on 
page 106.  
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Figure 1: Project Vicinity Map 
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Figure 2: Project Area 
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1.3 Fundamentals of Noise 
The definition of terms such as “noise” and “impact” tend to be subjective. Because of this, noise 
policies have determined objective definitions of these key components of analysis which will be 
discussed in this section. 

Sound is the pressure of waves transmitted from a vibrating object. This sound moves through the air, 
diminishing over time and distance until it is received by a listener. Noise is then defined as an 
unwanted sound. The determination of what is “unwanted” is therefore defined differently per listener 
and may depend on different factors pertaining to the noise source, the environment, and the listener. To 
adjust for these subjective differences in perception, noise levels are converted into A-weighted decibels 
(dBA), and different environment categories are given different limitations of concern. 

A-weighted decibels convert the loudness of a sound source by giving the different weight of influence 
to the different frequencies of sound since an average human listener tends to perceive high-frequency 
sound as louder than low-frequency sound of the same decibel level. A-weighted decibels are measured 
on a logarithmic scale. 

As sound is measured logarithmically, an increase of 10 dBA in sound is perceived as a doubling of the 
sound; similarly, a decrease of 10 dBA will be perceived as half the sound. A change of 3 dBA results in 
a barely perceivable change in sound, while a 5 dBA change in sound is clearly noticeable to the human 
ear. Many complex factors also affect the loudness of sound. Some factors include the distance between 
the sound source and receptor (sound levels are reduced as the distance increases) and environmental 
features such as vegetation, terrain, atmospheric effects, ground resistivity, and natural and man-made 
obstacles which may reflect or amplify sound. 

An A-weighted decibel is an instantaneous measurement of sound. A single passing vehicle could 
produce a varying rise and fall of A-weighted decibels as it approaches and then passes a receiver. For 
the purpose of comparing various road designs for noise impacts, a series of A-weighted decibel 
measurements over a period of time are converted into equivalent sound levels (Leq). This conversion to 
an Leq results in a value that is representative of the constant sound level that would have to occur over 
the entire study period to produce the same amount of acoustic energy as the recorded period. For this 
analysis, an hourly equivalent sound level (Leq(h)) was used to analyze existing noise conditions. 

The vehicle noise on a road is estimated based on a few key factors: 

• Volume of traffic 
• Speed of traffic 
• Number of trucks within the traffic flow 
• Road surface type and condition 

Heavy trucks are generally louder than passenger cars; thus, the higher the percentage of trucks in the 
traffic, the louder the traffic noise. Road surface conditions such as pavement type, pavement condition, 
wet or icy road cover or the type of tires being used can also affect the loudness of traffic noise. 
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Likewise, the grade of the road influences the sound of traffic, since vehicles driving up a steep incline 
will produce louder noise as their engine works hard to maintain a consistent speed, compared to 
vehicles on a level or declined roadway which will typically produce less noise. Similarly, vehicles 
accelerating will be louder than vehicles at cruising speed. 

1.4 DOT&PF and FHWA Noise Level Criteria 
The current DOT&PF Noise Policy and the FHWA 23 CFR 772 provide noise level criteria for different 
land uses and activities, which are divided into categories. These categories represent the different 
environments where users tend to expect different levels of noise. A noise level produced by a roadway 
which is higher than the level expected at the noise-sensitive location should be considered for 
abatement or mitigation. Table 1 presents the FHWA noise abatement criteria (NAC) for specific land 
uses (Source: FHWA 23 CFR 772 Table 1). The NAC is the maximum traffic noise level for a certain 
activity category. 
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Table 1: FHWA Noise Abatement Criteria 
Activity 

Category 
Activity 
Criteria1 

Leq(h), dBA 

Evaluation 
Location 

Activity Description 

A 57 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. 

B2 67 Exterior Residential. 

C2 67 Exterior Active sports areas, amphitheaters, auditoriums, campgrounds, 
cemeteries, daycare centers, hospitals, libraries, medical 
facilities, parks, picnic areas, places of worship, playgrounds, 
public meeting rooms, public or nonprofit institutional 
structures, radio studios, recording studios, recreation areas, 
Section 4(f) sites, schools, television studios, trails, and trail 
crossings. 

D 52 Interior Auditoriums, daycare centers, hospitals, libraries, medical 
facilities, places of worship, public meeting rooms, public or 
nonprofit institutional structures, radio studios, recording 
studios, schools, and television studios. 

E2 72 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. 
1Activity Criteria values are for impact determination only and are not design standards for noise abatement measures. 
2Includes undeveloped lands permitted in this category. 

 

According to 23 CFR 772, traffic noise impacts are expected to occur if noise levels meet one of the two 
following criteria: 

• When the predicted design-year-build noise levels approach or exceed the NAC. 
o DOT&PF defines the approach noise level as 1 dBA below the NAC. For example, the 

approach noise level for an Activity Category C land use is 66 dBA. 
• When the predicted design-year-build noise levels substantially exceed the existing noise levels.  

o DOT&PF defines a substantial increase as a 15 dBA increase over existing noise levels. 
A substantial increase over existing noise levels will be considered an impact even if the 
predicted noise levels do not approach or exceed the NAC. 

If the predicted noise levels are identified as traffic noise impacts, then noise abatement is required to be 
considered and evaluated for feasibility and reasonableness. 
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2 Methodology 

2.1 Noise Measurement Procedure 
Noise levels were measured using a Larson Davis SoundExpert LxT sound level meter and were 
calibrated using the Larson Davis CAL200 calibrator before and after each reading. Noise levels were 
monitored at 14 sites along the Steese Expressway and Johansen Expressway in August of 2018 and 1 
site in August 2019. The locations of the monitor sites are shown on project maps in Figure 3 through 
Figure 6 starting on page 17. 

The sound monitor recorded two 15-minute measurements per monitor site. Simultaneously, KE counted 
traffic by vehicle classification. The data collected in the field are shown in Appendix B starting on page 
74. Table B-1 presents the measured noise levels and Table B-2 presents the observed traffic counts and 
adjusted 1-hour equivalent traffic data. 

The sound monitor was set up on a tripod with weather protection and approved wind shielding, but 
readings were all conducted during periods of no to low winds. Some rain was present during the August 
2018 counts, but no studies were conducted during active rain. 

2.2 Traffic Noise Model 
The existing Steese and Johansen Expressway alignments and surrounding study area were modeled. 
Traffic noise levels were modeled and predicted using the FHWA Traffic Noise Model (TNM) version 
2.5 software. The output values were reported in Leq(h) with units of dBA. 

The TNM predicts noise levels based on the following characteristics: 

• Vehicle volume and classifications  
o Vehicles were classified into automobiles, medium trucks, heavy trucks, buses, and 

motorcycles 
• Vehicle speeds 
• Roadway geometry 
• Receiver locations 
• Buildings 
• Ground cover types 
• Natural or manmade features between roadway and receptors (such as terrain, trees, and barriers) 

Additional receiver locations (89 sites) with potential noise impacts were included in the model.  

2.3 Noise Model Validation 
Noise levels measured in the field are used to validate the accuracy of the TNM model. When the actual 
measured noise level and model predicted noise level are within ±3 dBA, the model is considered 
acceptable and can be used to predict existing and future noise levels during the worst noise hour of the 
day. Note that a change of ±3 dBA is the lowest amount of change in noise that is noticeable to the 
human ear. 
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Vehicle speeds on Steese Expressway and Johansen Expressway are based on the 85th percentile speeds 
previously collected on the roadways, as well as observed speeds in the field. Speeds on Farmers Loop 
Road and Farmers Loop Extension were based on following vehicles on the roadways and comfortable 
driving speeds. 

The observed vehicle volumes, classifications, and speeds were entered into the model and the results 
were compared to the measured noise. Table 2 presents the measured noise, predicted noise, and the 
difference between the two. All sites were within the acceptable 3.0 dBA range. 

Table 2: Summary of Measured and Predicted Sound Levels 
Monitor 

Site 
Location 

Leq(h) (dBA) 

Measured Predicted Difference 

M-1 Jorgensen’s Custard Corner (ROW) 65.1 65.4 -0.3 

M-2 Fairhill Christian School 69.0 67.1 1.9 

M-3 Fairhill Community Church of God 69.3 67.6 1.7 

M-4 Undeveloped lot on Northside Business Park 61.4 63.2 -1.8 

M-5 Birch Hill Cemetery 68.9 65.9 3.0 

M-6 Near Walmart sign 67.3 67.7 -0.4 

M-7 End of Seekins Drive 63.4 64.2 -0.8 

M-8 Church of Jesus Christ of Latter-day Saints 53.1 52.9 0.2 

M-9 Shannon Park Baptist Church (ROW) 70.2 70.2 0.0 

M-10 Steese Medical Center 57.5 58.8 -1.3 

M-11 Jeanne Drive and Joyce Drive intersection 55.6 54.5 1.1 

M-12 1132 Joyce Drive 61.7 61.3 0.4 

M-13 Flower and Garden Center 59.1 62.0 -2.9 

M-14 1018 Joyce Drive 64.5 66.0 -1.5 

M-15 
Pathway near Farmers Loop Road Extension and 
Benson Street Intersection 

52.9 51.7 1.2 
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3 Existing Land Use Categories 
The land uses within the project area and for the 14 monitored sites include Category B (residential), 
Category C (places of worship, cemetery, medical centers, school), Category E (restaurant, commercial), 
Category F (industrial, utility sites), and Category G (undeveloped lots not permitted).  

The southeast part of the project area are mostly residential properties, while the west side of Steese 
Expressway are comprised mostly of commercial businesses. Table 3 presents the land uses in the area 
and the number of modeled monitor or receiver sites representing the land use. 

Table 3: Existing Land Uses for Modeled Monitor and Receiver Sites 
Land Use Category Number of Receivers 

Residential B 58 

Place of Worship C 4 

Medical Facilities C 2 

Cemetery C 1 

School C 1 

Offices E 6 

Restaurant E 4 

Retail F 6 

Industrial F 3 

Utility F 2 

Figure 3 through Figure 6 present the locations of the field monitored sites and the modeled receiver 
sites.
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Figure 3: Monitor and Receiver Sites, Sheet 1 
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Figure 4: Monitor and Receiver Sites, Sheet 2 
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Figure 5: Monitor and Receiver Sites, Sheet 3 
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Figure 6: Monitor and Receiver Sites, Sheet 4
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4 Existing and No-Build Noise Level Results 
Noise levels were predicted for 89 locations in the project area where there is potential for noise impacts 
due to the proposed project. Figure 3 through Figure 6 starting on page 17 present the locations of these 
sites. 

The selected sites were modeled in TNM with existing 2018 PM peak hour traffic volumes and 85th-
percentile speeds on the roadways. A 12-hour noise collection on Steese Expressway indicated that the 
noise in the area stays at a relatively constant noise level, with little variation throughout the day. The 
PM peak was selected as the worst noise hour because there is directionally more northbound traffic, 
which results in more vehicles near the noise-sensitive Category B residential sites on the east side of 
Steese Expressway. Volumes used in the model are shown in Table A-1 in Appendix A on page 68. 

Note that undeveloped lands that are permitted for development are treated according to their permitted 
status. One undeveloped lot (R-61) has been permitted to be a hotel and therefore treated as Category E 
land use. There is no information on other active permits for undeveloped lots within the project area. 

Table 4 presents the predicted existing and No-Build conditions noise levels. Noise model results 
indicate that NAC thresholds are exceeded for their respective activity category at 15 receiver sites 
under existing conditions and 22 receiver sites under the No-Build condition. 

Table 4: Noise Level Results – Existing and No-Build 

Receiver 
ID 

Category and Land Use 
Approach 
NAC (dBA) 

Predicted Leq(h) (dBA) Existing to 
No-Build 
Change 
(dBA) 

No-Build 
Exceeds 

NAC? Existing No-Build 

 R-1 F Commercial - 66 67 1 No 

 R-2 F Industrial - 56 57 1 No 

 R-3 C Medical 66 61 62 1 No 

 R-4 E Restaurant 71 58 59 1 No 

 R-5 C Place of Worship 66 59 60 1 No 

 R-6 F Utility - 65 66 1 No 

 R-7 E Commercial 71 57 58 1 No 

 R-8 C Medical 66 62 63 1 No 

 R-9 E Commercial 71 55 56 1 No 

 R-10 E Commercial 71 65 66 1 No 

 R-11 B Residential 66 66 67 1 Yes 

 R-12 B Residential 66 58 59 1 No 

 R-13 B Residential 66 62 63 1 No 

 R-14 B Residential 66 66 67 1 Yes 

 R-15 B Residential 66 68 69 1 Yes 

 R-16 B Residential 66 56 57 1 No 

 R-17 B Residential 66 70 71 1 Yes 
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Receiver 
ID 

Category and Land Use 
Approach 
NAC (dBA) 

Predicted Leq(h) (dBA) Existing to 
No-Build 
Change 
(dBA) 

No-Build 
Exceeds 

NAC? Existing No-Build 

 R-18 B Residential 66 62 63 1 No 

 R-19 B Residential 66 70 71 1 Yes 

 R-20 B Residential 66 55 56 1 No 

 R-21 B Residential 66 69 70 1 Yes 

 R-22 B Residential 66 68 69 1 Yes 

 R-23 B Residential 66 55 56 1 No 

 R-24 B Residential 66 66 67 1 Yes 

 R-25 B Residential 66 66 67 1 Yes 

 R-26 B Residential 66 58 59 1 No 

 R-27 B Residential 66 65 66 1 Yes 

 R-28 B Residential 66 65 66 1 Yes 

 R-29 B Residential 66 55 56 1 No 

 R-30 B Residential 66 65 66 1 Yes 

 R-31 B Residential 66 64 65 1 No 

 R-32 B Residential 66 55 56 1 No 

 R-33 B Residential 66 64 65 1 No 

 R-34 B Residential 66 60 61 1 No 

 R-35 B Residential 66 54 55 1 No 

 R-36 B Residential 66 64 65 1 No 

 R-37 B Residential 66 53 54 1 No 

 R-38 B Residential 66 64 65 1 No 

 R-39 B Residential 66 64 65 1 No 

 R-40 B Residential 66 54 55 1 No 

 R-41 B Residential 66 64 65 1 No 

 R-42 B Residential 66 65 66 1 Yes 

 R-43 B Residential 66 54 55 1 No 

 R-44 B Residential 66 65 66 1 Yes 

 R-45 B Residential 66 65 66 1 Yes 

 R-46 B Residential 66 53 54 1 No 

 R-47 B Residential 66 66 66 1 Yes 

 R-48 B Residential 66 53 54 1 No 

 R-49 B Residential 66 66 67 1 Yes 

 R-50 B Residential 66 66 67 1 Yes 

 R-51 B Residential 66 54 55 1 No 

 R-52 B Residential 66 66 67 1 Yes 

 R-53 B Residential 66 65 66 1 Yes 

 R-54 B Residential 66 63 64 1 No 

 R-55 B Residential 66 60 61 1 No 
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Receiver 
ID 

Category and Land Use 
Approach 
NAC (dBA) 

Predicted Leq(h) (dBA) Existing to 
No-Build 
Change 
(dBA) 

No-Build 
Exceeds 

NAC? Existing No-Build 

 R-56 B Residential 66 56 57 1 No 

 R-57 C Place of Worship 66 61 62 1 No 

 R-58 C Place of Worship 66 59 60 1 No 

 R-59 E Commercial 71 61 63 2 No 

 R-60 F Maintenance - 52 54 2 No 

 R-61 E Hotel 71 63 65 2 No 

 R-62 E Hotel 71 59 61 2 No 

 R-63 F Commercial - 60 62 2 No 

 R-64 F Commercial - 62 64 2 No 

 R-65 F Industrial/Utility - 62 63 1 No 

 R-66 E Commercial 71 62 64 2 No 

 R-67 E Commercial 71 59 61 2 No 

 R-68 F Commercial 71 58 60 2 No 

 R-69 F Commercial 71 66 68 2 No 

 R-70 F Industrial/Utility - 61 62 1 No 

 R-71 B Residential 66 60 61 1 No 

 R-72 E Commercial 71 59 61 1 No 

 R-73 B Residential 66 54 56 2 No 

 R-74 B Residential 66 55 56 1 No 

 R-75 B Residential 66 55 56 1 No 

 R-76 B Residential 66 52 53 2 No 

 R-77 B Residential 66 56 56 1 No 

 R-78 B Residential 66 52 53 1 No 

 R-79 E Commercial 71 63 64 1 No 

 R-80 F Commercial 71 65 67 1 No 

 R-81 C Cemetery 66 59 60 1 No 

 R-82 C Place of Worship 66 71 72 1 Yes 

 R-83 C School 66 70 72 2 Yes 

 R-84 B Residential 66 57 58 1 No 

 R-85 B Residential 66 56 58 2 No 

 R-86 B Residential 66 58 59 2 No 

 R-87 B Residential 66 59 60 2 No 

 R-88 E Restaurant 71 67 68 1 No 

 R-89 B Residential 66 60 61 2 No 
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5 Identification of 2045 No-Build Noise Impacts 
The TNM indicates that 22 receivers are predicted to have noise levels approaching or exceeding the 
NAC by the 2045 design year under No-Build conditions. Table 5 presents the impacted receivers and 
the number of receptors each receiver represents.  

Table 5: Identified Noise Impacted Receivers – No-Build 

Receiver ID Category and Land Use 
Equivalent Number 
of Residential Units 

 R-11 B Residential 1 

 R-14 B Residential 1 

 R-15 B Residential 1 

 R-17 B Residential 1 

 R-19 B Residential 1 

 R-21 B Residential 1 

 R-22 B Residential 1 

 R-24 B Residential 1 

 R-25 B Residential 1 

R-27 B Residential 1 

R-28 B Residential 1 

R-30 B Residential 1 

R-42 B Residential 1 

R-44 B Residential 2 

R-45 B Residential 2 

R-47 B Residential 2 

 R-49 B Residential 2 

 R-50 B Residential 2 

 R-52 B Residential 2 

R-53 B Residential 2 

 R-82 C Place of Worship 2 

 R-83 C School 2 
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6 Alternative Analysis 
The following section presents the modeled impacts and recommended noise barrier mitigations for each 
of the alternatives analyzed in this study. The study includes a noise analysis of the Farmers Loop Road 
Extension which is presented separately from the interchange alternatives. The interchange alternatives 
all assume that the Farmers Loop Road Extension is not constructed, which is the conservative condition 
for noise along the Steese Expressway. 

6.1 Farmers Loop Road Extension 
The Farmers Loop Road Extension project would continue the extension of Farmers Loop Road from its 
current termination point to an intersection with Harold Bentley Avenue, north of the Old Steese Hwy. 

6.1.1 Noise Level Results 
Table 6 presents the predicted noise levels for a condition with a completed alignment of Farmers Loop 
Road Extension with a design speed of 40mph and 2045 traffic volumes as modeled using the FMAT 
travel demand model. Noise model results indicate that NAC thresholds are not exceeded for any of the 
receivers in the vicinity of the road connection. Note that not all receivers are included in this analysis 
since they are outside the study area for this connection. 

Table 6: Noise Level Results – Farmers Loop Road Extension 

Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Exceeds 
NAC? Existing 

No-
Build 

Build 

R-63 F Retail - 60 62 62 2 2 No 

R-64 F Retail - 62 64 63 2 1  No 

R-65 F Utilities - 62 63 63 1 1 No 

R-70 F Industrial - 61 62 62 1 1 No 

R-71 B Residential 66 60 61 61 1 1 No 

R-72 E Commercial 71 59 61 61 2 2 No 

R-73 B Residential 66 54 56 57 2 3 No 

R-74 B Residential 66 55 56 59 1 4 No 

R-75 B Residential 66 55 56 62 1 7 No 

R-76 B Residential 66 52 53 57 1 5 No 

R-77 B Residential 66 56 56 62 0 6 No 

R-78 B Residential 66 52 53 56 1 4 No 

R-79 E Restaurant 71 63 64 64 1 1 No 

R-80 F Retail - 65 67 66 2 1 No 

 

There are no predicted impacts associated with the Farmers Loop Extension Project and therefore no 
abatements are recommended as a result of this project. 
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Figure 7 and Figure 8 on the following pages, show the location of the modeled receivers and the 
proposed road design.  Note that receivers R-82 and R-83 shown as “Impacted” in Figure 8 are impacted 
in a No-Build case and are not recommended for mitigation since they are outside the study area of the 
Farmers Loop Road Extension.
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Figure 7: Farmers Loop Road Extension Noise Impacts, Sheet 1 
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Figure 8: Farmers Loop Road Extension Noise Impacts, Sheet 2
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6.2 Tight Diamond Interchange 
A tight diamond interchange concept was designed and modeled in TNM. The design would have a free-
flowing overpass for the north-south portion of the Steese Expressway with entry and exit ramps and 
signalized intersections at the base of the ramps on the Johansen Expressway. 

In general, the volumes for each build alternative were the same, except for the ramps and turn lanes 
through the interchange which were each modeled based on volume distributions included in the 
previous traffic analysis study. The generalized segment volumes used in the analysis are included in the 
appendix of this report in Table A-2 on page 68. 

6.2.1 Noise Level Results 
Table 7 presents the predicted noise levels for the TDI design concept. Note that build noise levels for 
receiver R-58 (Church of Jesus Christ of Latter-day Saints) are not applicable because the church 
building will be impacted under this alternative. 

Table 7: Noise Level Results – Tight Diamond Interchange 

Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-1 F Retail - 66 67 68 1 2 No 

R-2 F Industrial - 56 57 58 1 2 No 

R-3 
C Medical 

Facilities 
66 61 62 

62 
1 

1 
No 

R-4 E Restaurant 71 58 59 61 1 3 No 

R-5 
C Place of 

Worship 
66 59 60 

61 
1 

2 
No 

R-6 F Utilities - 65 66 66 1 1 No 

R-7 E Offices 71 57 58 60 1 3 No 

R-8 
C Medical 

Facilities 
66 62 63 

64 
1 

2 
No 

R-9 E Restaurant 71 55 56 58 1 3 No 

R-10 E Offices 71 65 66 64 1 -1 No 

R-11 B Residential 66 66 67 66 1 0 Approaching 

R-12 B Residential 66 58 59 58 1 0 No 

R-13 B Residential 66 62 63 62 1 0 No 

R-14 B Residential 66 66 67 66 1 0 Approaching 

R-15 B Residential 66 68 69 69 1 1 Impacted 

R-16 B Residential 66 56 57 55 1 -1 No 

R-17 B Residential 66 70 71 70 1 0 Impacted 

R-18 B Residential 66 62 63 62 1 0 No 

R-19 B Residential 66 70 71 71 1 1 Impacted 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-20 B Residential 66 55 56 55 1 0 No 

R-21 B Residential 66 69 70 70 1 1 Impacted 

R-22 B Residential 66 68 69 70 1 2 Impacted 

R-23 B Residential 66 55 56 56 1 1 No 

R-24 B Residential 66 66 67 69 1 3 Impacted 

R-25 B Residential 66 66 67 70 1 4 Impacted 

R-26 B Residential 66 58 59 59 1 1 No 

R-27 B Residential 66 65 66 66 1 1 Approaching 

R-28 B Residential 66 65 66 68 1 3 Impacted 

R-29 B Residential 66 55 56 56 1 1 No 

R-30 B Residential 66 65 66 68 1 3 Impacted 

R-31 B Residential 66 64 65 68 1 4 Impacted 

R-32 B Residential 66 55 56 57 1 2 No 

R-33 B Residential 66 64 65 66 1 2 Approaching 

R-34 B Residential 66 60 61 63 1 3 No 

R-35 B Residential 66 54 55 56 1 2 No 

R-36 B Residential 66 64 65 65 1 1 No 

R-37 B Residential 66 53 54 55 1 2 No 

R-38 B Residential 66 64 65 66 1 2 Approaching 

R-39 B Residential 66 64 65 67 1 3 Impacted 

R-40 B Residential 66 54 55 57 1 3 No 

R-41 B Residential 66 64 65 67 1 3 Impacted 

R-42 B Residential 66 65 66 69 1 4 Impacted 

R-43 B Residential 66 54 55 57 1 3 No 

R-44 B Residential 66 65 66 70 1 5 Impacted 

R-45 B Residential 66 65 66 70 1 5 Impacted 

R-46 B Residential 66 53 54 56 1 3 No 

R-47 B Residential 66 66 66 70 0 4 Impacted 

R-48 B Residential 66 53 54 56 1 3 No 

R-49 B Residential 66 66 67 70 1 4 Impacted 

R-50 B Residential 66 66 67 70 1 4 Impacted 

R-51 B Residential 66 54 55 57 1 3 No 

R-52 B Residential 66 66 67 67 1 1 Impacted 

R-53 B Residential 66 65 66 64 1 -1 No 

R-54 B Residential 66 63 64 64 1 1 No 

R-55 B Residential 66 60 61 62 1 2 No 

R-56 B Residential 66 56 57 59 1 3 No 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-57 
C Place of 

worship 
66 61 62 61 1 0 No 

R-58 
C Place of 

worship 
66 59 60 N/A 1 N/A N/A 

R-59 E Offices 71 61 63 63 2 2 No 

R-60 F Industrial - 52 54 54 2 2 No 

R-61 E Hotel 71 63 65 65 2 2 No 

R-62 E Hotel 71 59 61 61 2 2 No 

R-63 F Retail - 60 62 62 2 2 No 

R-64 F Retail - 62 64 63 2 1 No 

R-65 F Utilities - 62 63 63 1 1 No 

R-66 E Offices 71 62 64 64 2 2 No 

R-67 E Offices 71 59 61 61 2 2 No 

R-68 F Retail - 58 60 60 2 2 No 

R-69 F Retail - 66 68 68 2 2 No 

R-70 F Industrial - 61 62 63 1 2 No 

R-71 B Residential 66 60 61 61 1 1 No 

R-72 E Commercial 71 59 61 60 2 1 No 

R-73 B Residential 66 54 56 56 2 2 No 

R-74 B Residential 66 55 56 56 1 1 No 

R-75 B Residential 66 55 56 56 1 1 No 

R-76 B Residential 66 52 53 53 1 1 No 

R-77 B Residential 66 56 56 56 0 0 No 

R-78 B Residential 66 52 53 53 1 1 No 

R-79 E Restaurant 71 63 64 64 1 1 No 

R-80 F Retail - 65 67 67 2 2 No 

R-81 C Cemetery 66 59 60 60 1 1 No 

R-82 C School 66 71 72 72 1 1 Impacted 

R-83 
C Place of 

Worship 
66 70 72 71 2 1 Impacted 

R-84 B Residential 66 57 58 59 1 2 No 

R-85 B Residential 66 56 58 58 2 2 No 

R-86 B Residential 66 58 59 59 1 2 No 

R-87 B Residential 66 59 60 60 1 2 No 

R-88 E Restaurant 71 67 68 68 1 1 No 

R-89 B Residential 66 60 61 61 1 2 No 
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The analysis indicates that the tight diamond interchange design in 2045 will impact 21 receivers with 
another 5 approaching impacts. The noise impacts are in the front row lots of the Lazelle Estates 
Subdivision in the south-east quadrant of the intersection from Trainor Gate Road to the interchange at 
Johansen Expressway, and in front of the Fairhill Community Church of God and the Fairhill Christian 
school off City Lights Boulevard. 

Figure 9 through Figure 12 on the following pages, shows the location of the impacted receivers and the 
proposed noise barriers that were considered to mitigate the noise impacts.
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Figure 9: Tight Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 1 
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Figure 10: Tight Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 2 
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Figure 11: Tight Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 3 
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Figure 12: Tight Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 4
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6.2.2 Noise Abatement Analysis 
Noise abatement measures must be considered at receiver locations where predicted noise levels either 
approach or exceed the applicable NAC or where there is a substantial increase between existing and 
design year noise levels. The analysis evaluates the feasibility and reasonableness of noise abatement. 
The abatement measure must be determined as both feasible and reasonable in order to be recommended 
in a project. 

Feasibility is determined when: 

1. The noise abatement measure provides a reduction of at least 5 dBA for at least 3 impacted first 
row receptors. 

2. The noise abatement measure is not a safety hazard for drivers, receptors, or maintenance 
personnel. 

Reasonableness is determined when: 

1. At least 60% of the benefited receptors are in support of the noise abatement measure. 
2. The cost of the noise abatement measure is no more than $38,000 per benefited receptor. 
3. The noise abatement measure meets the design reduction goal of 7 dBA for at least 50% of the 

benefited first row receptors. 

Noise abatement measures in the form of noise barriers were considered for the receivers in the study 
area that were either impacted or approaching impacts. A unit cost of $46 per square foot was assumed 
to calculate the cost-effectiveness of the barriers. This unit cost is the product of a cost study that looked 
at central region projects with a similar design and size. The study averaged the low bidder unit costs for 
the noise walls along the Seward Highway from Dowling to Tudor Road, West Dowling Phase II, and 
O’Malley Road Reconstruction Phase I. The average low bidder cost was $30 per square foot. This was 
added to a collection of general project unit costs for bid items such as Design Engineering, 
Construction Engineering, ICAP, and installation costs, which brought the average up to $46 per square 
foot. Unit cost calculations are presented in Appendix C on page 81. 

The noise abatement walls are assumed to be a minimum of 2-inch thick solid lumber that reaches the 
ground and does not have any gaps between slats. The abatement wall analysis conducted for this study 
optimizes the height and location of the wall to meet the standards of effectiveness at the minimum cost. 

Table 8 starting on page 38 presents the noise barrier optimization for walls B1-TDI and B2-TDI. 
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Table 8: Tight Diamond Interchange Noise Barrier Height Design Optimization 

Barrier Receiver 

Decibel Level at Modeled Noise Barrier Height 
NL = Noise Level; NR = Noise Reduction (from No Barrier Condition) Height 

for 5 
dBA NR 

Height 
for 

>50% 7 
dBA NR 

No 
Barrier 

5 ft 6 ft 7 ft 8 ft 9 ft 10 ft 11 ft 12 ft 

NL NR NL NR NL NR NL NR NL NR NL NR NL NR NL NR 

B1-TDI 

R-11 66 - - - - 62 4 62 4 60 6 59 7 58 8 57 9 

9 ft 10 ft 

R-14 66 - - - - 63 3 62 4 61 5 61 5 59 7 58 8 

R-15 69 - - - - 66 3 64 5 63 6 61 8 60 9 59 10 

R-17 70 - - - - 66 4 64 6 62 8 60 10 59 11 59 11 

R-19 71 - - - - 66 5 64 7 62 9 61 10 60 11 59 12 

R-21 70 - - - - 66 4 64 6 63 7 61 9 60 10 59 11 

R-22 70 - - - - 67 3 65 5 64 6 63 7 61 9 60 10 

R-24 69 - - - - 66 3 65 4 63 6 61 8 60 9 60 9 

R-25 70 - - - - 68 2 66 4 65 5 63 7 62 8 61 9 

R-27 66 - - - - 66 0 64 2 63 3 61 5 60 6 59 7 

R-28 68 - - - - 65 3 63 5 62 6 61 7 60 8 59 9 

R-30 68 - - - - 64 4 62 6 61 7 60 8 59 9 58 10 

R-31 68 - - - - 65 3 64 4 62 6 61 7 60 8 59 9 

R-33 66 - - - - 63 3 61 5 60 6 59 7 58 8 58 8 

R-34 63 - - - - 58 5 56 10 55 11 54 12 54 12 53 10 

R-36 65 - - - - 61 4 61 5 60 6 59 7 58 8 57 8 

R-38 66 - - - - 63 3 61 5 60 6 60 6 59 7 58 8 

R-39 67 - - - - 65 2 64 3 62 5 61 6 60 7 59 8 

R-41 67 - - - - 64 3 63 4 62 5 61 6 60 7 59 8 

R-42 69 - - - - 62 7 61 8 60 9 59 10 58 11 57 12 

R-44 70 - - - - 66 4 65 5 62 8 61 9 60 10 59 11 

R-45 70 - - - - 66 4 64 6 62 8 61 9 60 10 59 11 

R-47 70 - - - - 66 4 63 7 62 8 61 9 59 11 58 12 

R-49 70 - - - - 70 0 67 3 65 5 63 7 61 9 60 10 

R-50 70 - - - - 64 6 62 8 61 9 60 10 58 12 58 12 
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Barrier Receiver 

Decibel Level at Modeled Noise Barrier Height 
NL = Noise Level; NR = Noise Reduction (from No Barrier Condition) Height 

for 5 
dBA NR 

Height 
for 

>50% 7 
dBA NR 

No 
Barrier 

5 ft 6 ft 7 ft 8 ft 9 ft 10 ft 11 ft 12 ft 

NL NR NL NR NL NR NL NR NL NR NL NR NL NR NL NR 

R-52 67 - - - - 61 6 60 7 59 8 59 8 58 9 57 10 

B2-TDI 
R-82 72 70 2 68 4 66 6 65 7 64 8 63 9 62 10 62 10 6 ft to 

 7 ft 
6 ft to 

9 ft R-83 71 69 2 64 7 62 9 61 10 60 11 59 12 59 12 58 13 
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Table 9 presents the results of the cost benefit analysis for the proposed noise walls. Both walls meet the 
reasonableness requirements for noise walls using the Alaska State Noise Analysis Policy. 

Table 9: Tight Diamond Interchange Noise Barrier Analysis Summary 

Barrier Receiver 

Potential 
Noise 

Reduction 
(dBA) 

Height 
(ft) 

Barrier 
Length 

(ft) 

Barrier 
Area  

(sq ft) 

Cost of 
Barrier 

Number 
of 

Benefited 
Receptors 

Cost per 
Benefited 
Receptor 

Feasible 
AND 

Reasonable? 

B1-TDI 

R-11 7 

9 - 10 2,390 23,310 $1,072,000  33 $32,485 YES 

R-14 5 

R-15 8 

R-17 10 

R-19 10 

R-21 9 

R-22 7 

R-24 8 

R-25 7 

R-27 5 

R-28 7 

R-30 8 

R-31 7 

R-33 7 

R-34 12 

R-36 7 

R-38 6 

R-39 6 

R-41 6 

R-42 9 

R-44 8 

R-45 8 

R-47 8 

R-49 5 

R-50 9 

R-52 8 

B2-TDI 
R-82 8 

6 - 9 410 2,950 $146,500  4 $36,625  YES 
R-83 7 

6.2.3 Abatement Recommendations 
Two barriers are found to be feasible and reasonable, pending the survey of benefited residents and 
property owners’ viewpoints. Benefited residents and property owners must be surveyed regarding the 
interest of the proposed noise barriers, and at least 60% of the benefited receptors must be in support of 
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the barrier for it to be reasonable. Benefited receptors were not surveyed at the time this report was 
written. 

6.2.3.1 Barrier B1-TDI 

TDI Barrier 1 (B1-TDI) is a 2,390-foot long barrier on the east side of Steese Expressway, south of 
Johansen Expressway. Barrier height varies from 10-feet on the south end to 9-feet on the north end 
(changing at the southern lot line of receiver R-42). The noise barrier protects impacted receivers R-11, 
R-14, R-15, R-17, R-19, R-21, R-22, R-24, R-25, R-27, R-28, R-30, R-31, R-33, R-38, R-39, R-41, 
R-42, R-44, R-45, R-47, R-49, R-50, R-52 and non-impacted receivers R-34 and R-36. The receivers 
represent residential single-family and multi-family housing (33 receptors) along Joyce Drive. A noise 
reduction ranging from 7 dBA to 12 dBA is predicted for 29 benefited receptors. The cost of the barrier 
is $32,485 per benefited receptor. 

6.2.3.2 Barrier B2-TDI 

TDI Barrier 2 (B2-TDI) is a 410-foot barrier on the east side of Steese Expressway. The height of the 
barrier varies between 9-feet on the south end to 6 feet on the north end (changing at the lot line between 
the church and school). The barrier mitigates the noise for impacted receivers R-82 and R-83, 
representing the Fairhill Community Church of God and the Fairhill Christian School (4 receptors). A 
noise reduction of 7 dBA to 8 dBA is predicted for all 4 benefited receptors. The cost of the barrier is 
$36,625 per benefited receptor. 

6.3 Diverging Diamond Interchange 
A diverging diamond interchange concept was designed and modeled in TNM. The design would have a 
free-flowing overpass for the north-south portion of the Steese Expressway with entry and exit ramps 
and a diverging diamond design for the underpass with two-phase signalized intersections at the ramp 
junctions. 

6.3.1 Noise Level Results 
Table 10 presents the predicted noise levels for the DDI design concept. 

Table 10: Noise Level Results – Diverging Diamond Interchange 

Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-1 F Retail - 66 67 67 1 1 No 

R-2 F Industrial - 56 57 57 1 1 No 

R-3 C 
Medical 
Facilities 

66 61 62 61 1 0 No 

R-4 E Restaurant 71 58 59 60 1 2 No 

R-5 C 
Place of 
Worship 

66 59 60 60 1 1 No 

R-6 F Utilities - 65 66 65 1 0 No 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-7 E Offices 71 57 58 59 1 2 No 

R-8 C 
Medical 
Facilities 

66 62 63 64 1 2 No 

R-9 E Restaurant 71 55 56 57 1 2 No 

R-10 E Offices 71 65 66 65 1 0 No 

R-11 B Residential 66 66 67 67 1 1 Impacted 

R-12 B Residential 66 58 59 58 1 0 No 

R-13 B Residential 66 62 63 62 1 0 No 

R-14 B Residential 66 66 67 66 1 0 Approaching 

R-15 B Residential 66 68 69 69 1 1 Impacted 

R-16 B Residential 66 56 57 56 1 0 No 

R-17 B Residential 66 70 71 70 1 0 Impacted 

R-18 B Residential 66 62 63 62 1 0 No 

R-19 B Residential 66 70 71 71 1 1 Impacted 

R-20 B Residential 66 55 56 55 1 0 No 

R-21 B Residential 66 69 70 69 1 0 Impacted 

R-22 B Residential 66 68 69 69 1 1 Impacted 

R-23 B Residential 66 55 56 55 1 0 No 

R-24 B Residential 66 66 67 68 1 2 Impacted 

R-25 B Residential 66 66 67 68 1 2 Impacted 

R-26 B Residential 66 58 59 58 1 0 No 

R-27 B Residential 66 65 66 65 1 0 No 

R-28 B Residential 66 65 66 65 1 0 No 

R-29 B Residential 66 55 56 56 1 1 No 

R-30 B Residential 66 65 66 65 1 0 No 

R-31 B Residential 66 64 65 65 1 1 No 

R-32 B Residential 66 55 56 56 1 1 No 

R-33 B Residential 66 64 65 66 1 2 Approaching 

R-34 B Residential 66 60 61 61 1 1 No 

R-35 B Residential 66 54 55 55 1 1 No 

R-36 B Residential 66 64 65 66 1 2 Approaching 

R-37 B Residential 66 53 54 55 1 2 No 

R-38 B Residential 66 64 65 66 1 2 Approaching 

R-39 B Residential 66 64 65 66 1 2 Approaching 

R-40 B Residential 66 54 55 56 1 2 No 

R-41 B Residential 66 64 65 65 1 1 No 

R-42 B Residential 66 65 66 66 1 1 Approaching 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-43 B Residential 66 54 55 56 1 2 No 

R-44 B Residential 66 65 66 67 1 2 Impacted 

R-45 B Residential 66 65 66 68 1 3 Impacted 

R-46 B Residential 66 53 54 55 1 2 No 

R-47 B Residential 66 66 66 69 0 3 Impacted 

R-48 B Residential 66 53 54 55 1 2 No 

R-49 B Residential 66 66 67 70 1 4 Impacted 

R-50 B Residential 66 66 67 69 1 3 Impacted 

R-51 B Residential 66 54 55 56 1 2 No 

R-52 B Residential 66 66 67 68 1 2 Impacted 

R-53 B Residential 66 65 66 66 1 1 Approaching 

R-54 B Residential 66 63 64 65 1 2 No 

R-55 B Residential 66 60 61 63 1 3 No 

R-56 B Residential 66 56 57 60 1 4 No 

R-57 C 
Place of 
worship 

66 61 62 62 1 1 No 

R-58 C 
Place of 
worship 

66 59 60 59 1 0 No 

R-59 E Offices 71 61 63 63 2 2 No 

R-60 F Industrial - 52 54 54 2 2 No 

R-61 E Hotel 71 63 65 65 2 2 No 

R-62 E Hotel 71 59 61 61 2 2 No 

R-63 F Retail - 60 62 62 2 2 No 

R-64 F Retail - 62 64 63 2 1 No 

R-65 F Utilities - 62 63 64 1 2 No 

R-66 E Offices 71 62 64 64 2 2 No 

R-67 E Offices 71 59 61 61 2 2 No 

R-68 F Retail - 58 60 60 2 2 No 

R-69 F Retail - 66 68 67 2 1 No 

R-70 F Industrial - 61 62 64 1 3 No 

R-71 B Residential 66 60 61 61 1 1 No 

R-72 E Commercial 71 59 61 61 2 2 No 

R-73 B Residential 66 54 56 56 2 2 No 

R-74 B Residential 66 55 56 56 1 1 No 

R-75 B Residential 66 55 56 56 1 1 No 

R-76 B Residential 66 52 53 53 1 1 No 

R-77 B Residential 66 56 56 56 0 0 No 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-78 B Residential 66 52 53 53 1 1 No 

R-79 E Restaurant 71 63 64 64 1 1 No 

R-80 F Retail - 65 67 67 2 2 No 

R-81 C Cemetery 66 59 60 61 1 2 No 

R-82 C School 66 71 72 72 1 1 Impacted 

R-83 C 
Place of 
Worship 

66 70 72 72 2 2 Impacted 

R-84 B Residential 66 57 58 59 1 2 No 

R-85 B Residential 66 56 58 58 2 2 No 

R-86 B Residential 66 58 59 60 1 2 No 

R-87 B Residential 66 59 60 60 1 1 No 

R-88 E Restaurant 71 67 68 68 1 1 No 

R-89 B Residential 66 60 61 61 1 1 No 

The analysis indicates that the diverging diamond interchange design in 2045 will impact 16 receivers 
with another 7 approaching impacts. Similar to the TDI concept, the noise impacts are in the front row 
lots of the Lazelle Estates Subdivision in the south-east quadrant of the intersection from Trainor Gate to 
the interchange at Johansen, and in front of the Fairhill Community Church of God and the Fairhill 
Christian school off City Lights Boulevard.  

Figure 13 through Figure 16 on the following pages, shows the location of the impacted receivers and 
the proposed noise barriers that were considered to mitigate the noise impacts.
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Figure 13: Diverging Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 1 
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Figure 14: Diverging Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 2 
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Figure 15: Diverging Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 3 
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Figure 16: Diverging Diamond Interchange Noise Impacts and Proposed Barrier Walls, Sheet 4
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6.3.2 Noise Abatement Analysis 
Noise abatement analysis was conducted the same as for the TDI, using the methods explained in 
section 6.2.2 on page 37. 

Table 11 on page 50 presents the noise barrier optimization for walls B1-DDI and B2-DDI. 
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Table 11: Diverging Diamond Interchange Noise Barrier Height Design Optimization 

Barrier Receiver 

Decibel Level at Modeled Noise Barrier Height 
NL = Noise Level; NR = Noise Reduction (from No Barrier Condition) Height 

for 5 
dBA NR 

Height 
for 

>50% 7 
dBA NR 

No 
Barrier 

8 ft 9 ft 10 ft 11 ft 12 ft 

NL NR NL NR NL NR NL NR NL NR 

B1-DDI 

R-11 67 62 5 60 7 59 8 58 9 57 10 

10 ft 12 ft 

R-14 66 62 4 61 5 61 5 59 7 58 8 

R-15 69 64 5 63 6 61 8 60 9 59 10 

R-17 70 64 6 62 8 61 9 60 10 59 11 

R-19 71 64 7 62 9 61 10 60 11 59 12 

R-21 69 64 5 63 6 61 8 60 9 59 10 

R-22 69 65 4 64 5 63 6 61 8 60 9 

R-24 68 65 3 63 5 61 7 61 7 60 8 

R-25 68 66 2 64 4 63 5 62 6 61 7 

R-27 65 64 1 63 2 61 4 60 5 60 5 

R-28 65 64 1 63 2 61 4 60 5 60 5 

R-30 65 62 3 61 4 60 5 59 6 59 6 

R-31 65 63 2 63 2 61 4 61 4 60 5 

R-33 66 62 4 60 6 60 6 59 7 59 7 

R-34 61 57 4 56 5 55 6 54 7 54 7 

R-36 66 61 5 60 6 60 6 59 7 58 8 

R-38 66 63 3 61 5 60 6 60 6 59 7 

R-39 66 64 2 63 3 62 4 61 5 60 6 

R-41 65 63 2 63 2 62 3 61 4 60 5 

R-42 66 61 5 60 6 59 7 58 8 57 9 

R-44 67 65 2 63 4 61 6 60 7 59 8 

R-45 68 64 4 63 5 61 7 60 8 59 9 

R-47 69 63 6 62 7 61 8 59 10 59 10 

R-49 70 68 2 65 5 63 7 61 9 60 10 

R-50 69 68 1 66 3 64 5 62 7 61 8 

R-52 68 68 0 67 1 67 1 65 3 63 5 

R-54 66 65 1 64 2 63 3 62 4 61 5 

R-13* 62 - - - - - - 58 4 57 5 

B2-DDI 
R-82 72 69 3 67 5 66 6 64 8 - - 6 ft to 

8 ft 
6 ft to 

9 ft R-83 72 65 7 63 9 62 10 61 11 - - 

*Potential Benefited Second Row Receiver 

 

Table 12 presents the results of the cost benefit analysis for the proposed noise walls. Both walls meet 
the reasonableness requirements for noise walls using the Alaska State Noise Analysis Policy. 
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Table 12: Diverging Diamond Interchange Noise Barrier Analysis Summary 

Barrier Receiver 

Potential 
Noise 

Reduction 
(dBA) 

Height 
(ft) 

Barrier 
Length 

(ft) 

Barrier 
Area  

(sq ft) 

Cost of 
Barrier 

Number 
of 

Benefited 
Receptors 

Cost per 
Benefited 
Receptor 

Feasible 
AND 

Reasonable? 

B1-DDI 

R-11 10 

12 2,470  29,640  $1,365,000  36 $37,917  YES 

R-14 8 

R-15 10 

R-17 11 

R-19 12 

R-21 10 

R-22 9 

R-24 8 

R-25 7 

R-27 5 

R-28 5 

R-30 6 

R-31 5 

R-33 7 

R-34 7 

R-36 8 

R-38 7 

R-39 6 

R-41 5 

R-42 9 

R-44 8 

R-45 9 

R-47 10 

R-49 10 

R-50 8 

R-52 5 

R-53 5 

R-13 5 

B2-DDI 
R-82 8 

6 to 9 410 2,950 $146,500 4 $36,625  YES 
R-83 7 

6.3.3 Abatement Recommendations 
Two barriers are found to be feasible and reasonable, pending the survey of benefited residents and 
property owners’ viewpoints. Benefited residents and property owners must be surveyed regarding the 
interest of the proposed noise barriers, and at least 60% of the benefited receptors must be in support of 
the barrier for it to be reasonable. Benefited receptors were not surveyed at the time this report was 
written. 
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6.3.3.1 DDI Barrier 1 

DDI Barrier 1 (B1-DDI) is a 2,470-foot long, 12-foot high barrier on the east side of Steese Expressway, 
north of Trainor Gate Road. The noise barrier protects impacted receivers R-11, R-14, R-15, R-17, R-19, 
R-21, R-22, R-24, R-25, R-33, R-36, R-38, R-39, R-42, R-44, R-45, R-47, R-49, R-50, R-52, R-53 and 
non-impacted receivers R-27, R-28, R-30, R-31, R-34, and R-41. The barrier also benefits R-13 in the 
second row. The receivers represent single-family and multi-family housing (36 receptors) along Joyce 
Drive. A noise reduction of 7 dBA to 12 dBA is predicted for 24 out of the 35 first row benefited 
receptors. The cost of the barrier is $37,917 per benefited receptor. 

6.3.3.2 DDI Barrier 2 

DDI Barrier 2 (B2-DDI) is a 410-foot barrier on the east side of Steese Expressway. The height of the 
barrier varies between 9-feet on the south end to 6 feet on the north end. The barrier mitigates the noise 
for impacted receivers R-82 and R-83, which represent the Fairhill Community Church of God and the 
Fairhill Christian School (4 receptors). A noise reduction of 7 dBA to 8 dBA is predicted for all 4 
benefited receptors and would have a construction cost of $36,625 per benefited receptor. 

6.4 Echelon Interchange 
An Echelon Interchange (EI) concept was designed and modeled in TNM. The design would elevate the 
northbound Steese Expressway to an overpass where it would intersect an elevated westbound Lazelle 
Road at a traffic signal. The southbound Steese and the eastbound Johansen would intersect on the lower 
level at a similar signalized intersection. A key component of this design for the sake of noise is that the 
Steese Expressway traffic would not be free-flowing since it would be delayed at a signal, therefore the 
speed of the traffic would be reduced and likewise, the overall noise generated would be reduced. 

6.4.1 Noise Level Results 
Table 13 presents the predicted noise levels for the Echelon Interchange design concept. 

Table 13: Noise Level Results – Echelon Interchange 

Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-1 F Retail - 66 67 66 1 0 No 

R-2 F Industrial - 56 57 56 1 0 No 

R-3 C 
Medical 
Facilities 

66 61 62 60 1 -1 No 

R-4 E Restaurant 71 58 59 59 1 1 No 

R-5 C 
Place of 
Worship 

66 59 60 59 1 0 No 

R-6 F Utilities - 65 66 65 1 0 No 

R-7 E Offices 71 57 58 58 1 1 No 

R-8 C 
Medical 
Facilities 

66 62 63 63 1 1 No 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-9 E Restaurant 71 55 56 56 1 1 No 

R-10 E Offices 71 65 66 64 1 -1 No 

R-11 B Residential 66 66 67 66 1 0 Approaching 

R-12 B Residential 66 58 59 58 1 0 No 

R-13 B Residential 66 62 63 62 1 0 No 

R-14 B Residential 66 66 67 66 1 0 Approaching 

R-15 B Residential 66 68 69 69 1 1 Impacted 

R-16 B Residential 66 56 57 56 1 0 No 

R-17 B Residential 66 70 71 70 1 0 Impacted 

R-18 B Residential 66 62 63 62 1 0 No 

R-19 B Residential 66 70 71 71 1 1 Impacted 

R-20 B Residential 66 55 56 55 1 0 No 

R-21 B Residential 66 69 70 70 1 1 Impacted 

R-22 B Residential 66 68 69 69 1 1 Impacted 

R-23 B Residential 66 55 56 56 1 1 No 

R-24 B Residential 66 66 67 70 1 4 Impacted 

R-25 B Residential 66 66 67 68 1 2 Impacted 

R-26 B Residential 66 58 59 59 1 1 No 

R-27 B Residential 66 65 66 66 1 1 Approaching 

R-28 B Residential 66 65 66 66 1 1 Approaching 

R-29 B Residential 66 55 56 56 1 1 No 

R-30 B Residential 66 65 66 65 1 0 No 

R-31 B Residential 66 64 65 65 1 1 No 

R-32 B Residential 66 55 56 56 1 1 No 

R-33 B Residential 66 64 65 65 1 1 No 

R-34 B Residential 66 60 61 60 1 0 No 

R-35 B Residential 66 54 55 55 1 1 No 

R-36 B Residential 66 64 65 65 1 1 No 

R-37 B Residential 66 53 54 55 1 2 No 

R-38 B Residential 66 64 65 64 1 0 No 

R-39 B Residential 66 64 65 65 1 1 No 

R-40 B Residential 66 54 55 55 1 1 No 

R-41 B Residential 66 64 65 65 1 1 No 

R-42 B Residential 66 65 66 66 1 1 Approaching 

R-43 B Residential 66 54 55 55 1 1 No 

R-44 B Residential 66 65 66 66 1 1 Approaching 

R-45 B Residential 66 65 66 66 1 1 Approaching 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-46 B Residential 66 53 54 54 1 1 No 

R-47 B Residential 66 66 66 66 0 0 Approaching 

R-48 B Residential 66 53 54 54 1 1 No 

R-49 B Residential 66 66 67 66 1 0 Approaching 

R-50 B Residential 66 66 67 66 1 0 Approaching 

R-51 B Residential 66 54 55 55 1 1 No 

R-52 B Residential 66 66 67 66 1 0 Approaching 

R-53 B Residential 66 65 66 65 1 0 No 

R-54 B Residential 66 63 64 64 1 1 No 

R-55 B Residential 66 60 61 61 1 1 No 

R-56 B Residential 66 56 57 58 1 2 No 

R-57 C 
Place of 
worship 

66 61 62 61 1 0 No 

R-58 C 
Place of 
worship 

66 59 60 60 1 1 No 

R-59 E Offices 71 61 63 63 2 2 No 

R-60 F Industrial - 52 54 54 2 2 No 

R-61 E Hotel 71 63 65 65 2 2 No 

R-62 E Hotel 71 59 61 61 2 2 No 

R-63 F Retail - 60 62 62 2 2 No 

R-64 F Retail - 62 64 62 2 0 No 

R-65 F Utilities - 62 63 60 1 -2 No 

R-66 E Offices 71 62 64 64 2 2 No 

R-67 E Offices 71 59 61 61 2 2 No 

R-68 F Retail - 58 60 60 2 2 No 

R-69 F Retail - 66 68 67 2 1 No 

R-70 F Industrial - 61 62 61 1 0 No 

R-71 B Residential 66 60 61 62 1 2 No 

R-72 E Commercial 71 59 61 61 2 2 No 

R-73 B Residential 66 54 56 56 2 2 No 

R-74 B Residential 66 55 56 56 1 1 No 

R-75 B Residential 66 55 56 56 1 1 No 

R-76 B Residential 66 52 53 53 1 1 No 

R-77 B Residential 66 56 56 56 0 0 No 

R-78 B Residential 66 52 53 53 1 1 No 

R-79 E Restaurant 71 63 64 64 1 1 No 

R-80 F Retail - 65 67 67 2 2 No 
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Receiver 
ID 

Category and 
Land Use 

Approach 
NAC 

(dBA) 

Leq(h) (dBA) Existing 
to  

No-Build 
Change 
(dBA) 

Existing 
to Build 
Change 
(dBA) 

Impacted? 
(Exceeds or 
Approaches 

NAC) 
Existing 

No-
Build 

Build 

R-81 C Cemetery 66 59 60 59 1 0 No 

R-82 C School 66 71 72 72 1 1 Impacted 

R-83 C 
Place of 
Worship 

66 70 72 72 2 2 Impacted 

R-84 B Residential 66 57 58 59 1 2 No 

R-85 B Residential 66 56 58 58 2 2 No 

R-86 B Residential 66 58 59 59 1 1 No 

R-87 B Residential 66 59 60 60 1 1 No 

R-88 E Restaurant 71 67 68 68 1 1 No 

R-89 B Residential 66 60 61 61 1 1 No 

The analysis indicates that the echelon interchange design in 2045 will impact 9 receivers with another 
11 approaching impacts. The noise impacts are in the front row lots on the south end of the Lazelle 
Estates Subdivision and in front of the Fairhill Community Church of God and the Fairhill Christian 
school off City Lights Boulevard. Note that there are no newly impacted receivers as a result of the 
echelon design. All impacted receivers in the 2045 EI model are equally impacted in the No-Build 
model. 

Figure 17 through Figure 20 on the following pages, shows the location of the impacted receivers and 
the proposed noise barriers that were considered to mitigate the noise impacts.



Steese Expressway/Johansen Expressway Interchange, Z607320000/0002337 
Traffic Noise Analysis Report, August 2020 

56 

 
Figure 17: Echelon Interchange Noise Impacts and Proposed Barrier Walls, Sheet 1 
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Figure 18: Echelon Interchange Noise Impacts and Proposed Barrier Walls, Sheet 2 
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Figure 19: Echelon Interchange Noise Impacts and Proposed Barrier Walls, Sheet 3 
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Figure 20: Echelon Interchange Noise Impacts and Proposed Barrier Walls, Sheet 4
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6.4.2 Noise Abatement Analysis 
Noise abatement analysis was conducted using the same methodology as was used for the TDI and DDI, 
which are explained in section 6.2.2 on page 37. 

Table 14 on page 61 presents the noise barrier optimization for walls B1-EI and B2-EI.  
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Table 14: Echelon Interchange Noise Barrier Height Design Optimization 

Barrier Receiver 

Decibel Level at Modeled Noise Barrier Height 
NL = Noise Level; NR = Noise Reduction (from No Barrier Condition) Height 

for 5 
dBA NR 

Height 
for 

>50% 7 
dBA NR 

No 
Barrier 

6 ft 7 ft 8 ft 9 ft 10 ft 

NL NR NL NR NL NR NL NR NL NR 

B1-EI 
(First Row 
Receivers) 

R-11 66 61 5 61 5 60 6 60 6 59 7 

6 ft to 
8 ft 

9 ft 

R-14 66 61 5 60 6 60 6 59 7 59 7 

R-15 69 63 6 62 7 62 7 61 8 60 9 

R-17 70 64 6 64 6 63 7 63 7 61 9 

R-19 71 65 6 64 7 64 7 63 8 62 9 

R-21 70 64 6 63 7 63 7 61 9 59 11 

R-22 69 63 6 63 6 62 7 61 8 60 9 

R-24 70 64 6 63 7 62 8 61 9 59 11 

R-25 68 63 5 63 5 62 6 61 7 60 8 

R-27 66 63 3 62 4 61 5 60 6 58 8 

R-28 66 62 4 61 5 60 6 59 7 58 8 

R-30 65 62 3 60 5 59 6 58 7 57 8 

R-31 65 61 4 61 4 59 6 58 7 57 8 

R-33 65 61 4 59 6 58 7 58 7 57 8 

R-34 60 56 4 56 4 53 7 53 7 52 8 

R-36 65 61 4 59 6 58 7 58 7 57 8 

R-38 64 61 3 61 3 59 5 58 6 57 7 

R-39 65 62 3 61 4 60 5 58 7 58 7 

R-41 65 62 3 61 4 60 5 58 7 58 7 

R-42 66 62 4 61 5 60 6 59 7 58 8 

R-44 66 63 3 62 4 61 5 59 7 59 7 

R-45 66 63 3 62 4 62 4 59 7 59 7 

R-47 66 64 2 62 4 61 5 59 7 59 7 

R-49 66 64 2 62 4 60 6 59 7 59 7 

R-50 66 63 3 62 4 60 6 59 7 59 7 

R-52 66 62 4 61 5 59 7 58 8 58 8 

R-53 65 59 6 59 6 58 7 57 8 57 8 

R-54 64 61 3 60 4 60 4 58 6 58 6 

B1-EI 
(Potential 
Benefited 

Second 
Row 

Receivers) 

R-13 62 58 4 58 4 57 5 57 5 57 5 

R-16 56 53 3 52 4 52 4 51 5 51 5 

R-18 62 58 4 57 5 57 5 56 6 56 6 

R-20 55 52 3 51 4 51 4 51 4 50 5 

R-26 59 55 4 54 5 54 5 54 5 53 6 

R-29 56 52 4 52 4 52 4 51 5 51 5 

B2-EI 
R-82 72 69 3 67 5 66 6 64 8 - - 6 ft to 

8 ft 
6 ft to 

9 ft R-83 72 65 7 63 9 62 10 61 11 - - 
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Table 15 presents the results of the cost-benefit analysis for the proposed noise walls. Both noise walls 
studied for this alternative meet the reasonableness requirements for noise walls using the Alaska State 
Noise Analysis Policy.  

Note that B1-EI is located near the edge of pavement and follows the elevation of northbound Steese 
Expressway. Approximately 10% of the wall would be on the retaining wall structure to follow the 
northbound Steese Expressway geometry. Costs for the noise wall constructed on a structure is expected 
to cost more than a noise wall constructed at-grade. The unit cost used to analyze B1-EI is an average of 
noise walls on structure previously constructed in Anchorage1. The average unit cost of the walls on a 
structure is $61.50 per square foot. A rounded value of $62 per square foot was used to calculate the cost 
of the barrier on the retaining wall. The $46 per square foot unit cost was used for the barrier-grade and 
for B2-EI. 

 
1 Unit costs of noise walls on structure used in calculation found at 
https://www.fhwa.dot.gov/environment/noise/noise_barriers/inventory/state_summary.cfm?state=1 
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Table 15: Echelon Interchange Noise Barrier Analysis Summary 

Barrier Receiver 

Potential 
Noise 

Reduction 
(dBA) 

Height 
(ft) 

Barrier 
Length 

(ft) 

Barrier 
Area  

(sq ft) 

Cost of 
Barrier 

Number 
of 

Benefited 
Receptors 

Cost per 
Benefited 
Receptor 

Feasible 
AND 

Reasonable? 

B1-EI 

R-11 6 

9  2,600 23,400 $1,119,000 43 $26,023 YES 

R-14 7 

R-15 8 

R-17 7 

R-19 8 

R-21 9 

R-22 8 

R-24 9 

R-25 7 

R-27 6 

R-28 7 

R-30 7 

R-31 7 

R-33 7 

R-34 7 

R-36 7 

R-38 6 

R-39 7 

R-41 7 

R-42 7 

R-44 7 

R-45 7 

R-47 7 

R-49 7 

R-50 7 

R-52 8 

R-53 8 

R-54 6 

R-13 5 

R-16 5 

R-18 5 

R-26 5 

R-29 5 

B2-EI 
R-82 8 

6 - 9 410 2,950 $146,500 4 $36,325 YES 
R-83 7 
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6.4.3 Abatement Recommendations 
Two barriers are found to be feasible and reasonable, pending the survey of benefited residents and 
property owners’ viewpoints. Benefited residents and property owners must be surveyed regarding the 
interest of the proposed noise barriers, and at least 60% of the benefited receptors must be in support of 
the barrier for it to be reasonable. Benefited receptors were not surveyed at the time this report was 
written. 

6.4.3.1 EI Barrier 1 

EI Barrier 1 (B1-EI) is a 2,600-foot long, 9-foot tall barrier running along near the edge of pavement on 
the east side of Steese Expressway, south of Johansen Expressway (335 feet on the structure). The noise 
barrier shields impacted residential receivers R-11, R-14, R-15, R-17, R-19, R-21, R-22, R-24, R-25, 
R-27, R-28, R-42, R-44, R-45, R-47, R-49, R-50, and R-52. The barrier also has benefits for non-
impacted residential receivers R-30, R-31, R-33, R-34, R-36, R-38, R-39, R-41, R-53, and R-54 in the 
first row, and R-13, R-16, R-18, R-26, R-29 located in the second row. A noise reduction of 7 dBA to 8 
dBA is predicted for 32 receptors out of 37 first row benefited receptors (43 total benefited receptors). 
The cost of the barrier is $26,023 per benefited receptor. 

6.4.3.2 EI Barrier 2 

EI Barrier 2 (B2-EI) is a 410-foot barrier on the east side of Steese Expressway. The height of the barrier 
varies between 9-feet on the south end to 6 feet on the north end. The barrier mitigates the noise for 
impacted receivers R-82 and R-83, which represent the Fairhill Church of God and the Fairhill Christian 
School (4 receptors). A noise reduction of 7 dBA to 8 dBA is predicted for all 4 benefited receptors and 
would have a construction cost of $36,625 per benefited receptor. 

6.5 Undeveloped Areas 
Undeveloped Areas were identified within the study area. These undeveloped areas are depicted in the 
alternative maps in the sections above with a UA designation. No-build permits have currently been 
publicized for any of these lots, therefore no land uses were modeled at these locations for the purpose 
of mitigation consideration. However, for the sake of comparison, the noise impacts to each of these lots 
are not expected to be significantly different for each alternative. Although, the Farmers Loop Road 
Extension project will likely change the noise levels for the undeveloped lots along that alignment. 

6.6 Construction Noise 
The difference in construction noise will generally be the same for all three of the studied alternative 
interchanges. The echelon interchange will likely have a longer exposure time for loud activities due to 
the larger bridge section required in that design. 

The following construction noise abatement measures are recommended to be included in this project: 

• Whenever possible, limit operations of heavy equipment and other noisy procedures to the 
daylight house. The contractor must comply with local noise ordinances, particularly in the 
southern portion of the project where construction will be directly adjacent to homes. All 
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reasonable efforts should be made to notify the public prior to conducting work at night or on 
weekends and holidays or when planning to drive piles for the bridge structure. 

• Install and maintain effective mufflers on equipment. 
• Locate equipment and vehicle staging areas as far from residential areas as possible 
• Limit unnecessary idling of equipment 

6.7 Statement of Likelihood 
The noise abatement recommendations in the previous sections are preliminary and based upon the 
feasibility and reasonableness analysis competed at the time of the environmental document. Final 
recommendations for noise abatement will be based upon the feasibility and reasonable analysis 
conducted during the detailed design of the project. Any changes in the final abatement 
recommendations will result in the reevaluation of the approved NEPA document and the solicitation of 
additional public comment. 

6.8 Other Considerations 
The FHWA Noise Analysis methodology is based on sound levels measured and modeled using A-
weighted decibels. This methodology is effective at targeting the most common sources of noise which 
the public would find uncomfortable. However, it should be noted that “noise” is a subjective term, and 
A-weighted decibel sound levels are not all the same since the A-weighted decibel system averages the 
total energy of sound in all frequencies. 

Given the significant change in the design of the Steese-Jo intersection, the nature of the noise that the 
public will experience will be changed as well. Even though the sound levels the public will experience 
may be measurably lower in total energy than the limiting values presented in this report, other changes 
may still give the impression of noise impacts which the public may need to be made aware of. For 
example, the frequency of the noise may change, with a decrease in the high-frequency sounds and an 
increase in low tones due to the vibration of trucks moving along the top of the elevated embankment 
and the reverberating nature of the overpass structures. These low tones are not easily mitigated by 
sound walls as they pass through the ground, and they are often felt more than they are heard. Likewise, 
an increase in irregular and unpredictable noises, such as the sound of vehicles crossing a bridge plate at 
uneven intervals, may be uncomfortable for some listeners. Even though the overall energy of the noise 
itself is low, this may be perceived as a notable change for the public. Noise abatement analysis is not 
designed to mitigate for such changes in the noise environment. 

It is recommended that the public be informed of such possible changes to the noise environment and 
that the conclusions of this study be seen as a reasonable analysis of the general increase in the most 
common noise energy that can be mitigated by sound walls, the constant sustained background noise of 
traffic traveling on a roadway, and not a definitive statement of either how serene or how uncomfortable 
the noise environment is currently or will be in the future. 
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6.9 Conclusion 
Three alternative interchange designs are being studied for the Steese-Jo intersection in Fairbanks, 
Alaska. The three alternatives currently being studied are a Tight Diamond Interchange, a Diverging 
Diamond Interchange, and an Echelon Interchange. A noise study was conducted in this area to 
determine the comparative noise impacts between the three designs. 

The noise analysis concluded that there are existing noise impacts at several receptors in the study area, 
namely in the southern end of the Lazelle Estates Subdivision in the south-east quadrant of the study 
area. The proposed designs would further impact this subdivision as well as cause impacts at the Fairhill 
Community Church of God and the Fairhill Christian School off City Lights Boulevard. The extent of 
these impacts varied between alternatives, with the TDI design creating the greatest impacts, followed 
by the DDI. Lastly, the EI design created the lowest impacts, mainly due to the lower speed associated 
with the design. 

Noise abatement analysis for the TDI concluded that a continuous 10-foot-high noise wall was both 
feasible and reasonable along the western lot lines of the front row homes in the Lazelle Estates 
Subdivision. This wall is estimated to cost approximately $1,072,000. The DDI would require a 
continuous 12-foot-high noise wall along the lot lines of the Lazelle Estates Subdivision which would 
cost approximately $1,365,000. The Echelon Interchange would cause the least amount of noise impacts 
and the impacts to the Lazelle Estates Subdivision could be mitigated with a $1,119,000 full noise 
barrier along the Steese Expressway. 

All three interchange options should include a $150,000 barrier in front of the Fairhill school and 
church. 
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 TNM Inputs  
Traffic volumes used in the TNM were derived from historical road volumes, turning movement counts, 
and observed traffic. Table A-1 through Table A-3 present the volumes inputted into the TNM. 

Table A-1: Traffic Data, Existing Model 

Roadway Direction 
Traffic Volume 

Total Auto 
Medium 

Truck 
Heavy 
Truck 

Bus Motorcycle 

Steese Expressway, 
north of Johansen Expressway 

Northbound 1,907 1,760 49 74 3 21 

Southbound 817 754 21 32 1 9 

Steese Expressway, 
south of Johansen Expressway 

Northbound 997 904 31 48 4 10 

Southbound 537 487 17 26 2 5 

Johansen Expressway 
Westbound 1,392 1,276 47 39 16 14 

Eastbound 927 851 31 26 10 9 

Lazelle Road 
Westbound 80 80 0 0 0 0 

Eastbound 65 65 0 0 0 0 

Table A-2: Traffic Data, No-Build and Build 2045 Model 

Roadway Direction 
Traffic Volume 

Total Auto 
Medium 

Truck 
Heavy 
Truck 

Bus Motorcycle 

Steese Expressway, 
north of Johansen Expressway 

Northbound 2,945 2,718 76 115 4 32 

Southbound 1,320 1,218 34 51 2 14 

Steese Expressway, 
south of Johansen Expressway 

Northbound 1,510 1,369 47 73 6 15 

Southbound 755 685 24 36 3 8 

Johansen Expressway 
Westbound 1,300 1,192 44 37 15 13 

Eastbound 2,180 1,999 73 62 24 21 

Lazelle Road 
Westbound 115 115 0 0 0 0 

Eastbound 125 125 0 0 0 0 
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Table A-3: Traffic Data, With Farmers Loop Extension 2045 Models 

Roadway Direction 
Traffic Volume 

Total Auto 
Medium 

Truck 
Heavy 
Truck 

Bus Motorcycle 

Steese Expressway, 
north of Johansen Expressway 

Northbound 2,715 2,506 70 106 4 29 

Southbound 1,180 1,089 30 46 2 13 

Steese Expressway, 
south of Johansen Expressway 

Northbound 1,510 1,369 47 73 6 15 

Southbound 755 685 24 36 3 8 

Johansen Expressway 
Westbound 1,160 1,064 39 33 13 11 

Eastbound 1,950 1,788 66 55 22 19 

Lazelle Road 
Westbound 115 115 0 0 0 0 

Eastbound 125 125 0 0 0 0 
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Table A-4 presents the field monitor sites used to validate the TNM model.  

Table A-4: Field Monitor Sites 

Monitor 
ID Description 

Distance 
from 

Travel 
Way (feet) 

Latitude 
(decimal degree) 

Longitude 
(decimal degree) 

M-1 Jorgensen’s Custard Corner (ROW) 74 N 64.868692 W 147.671910 

M-2 Fairhill Christian School 119 N 64.864478 W 147.675538 

M-3 Fairhill Community Church of God 106 N 64.863949 W 147.675602 

M-4 Undeveloped lot on Northside Business Park 105 N 64.859063 W 147.682008 

M-5 Birch Hill Cemetery 232 N 64.859962 W 147.674619 

M-6 Near Walmart sign 59 N 64.858461 W 147.689353 

M-7 End of Seekins Drive 80 N 64.858242 W 147.679322 

M-8 Church of Jesus Christ of Latter-day Saints 272 N 64.857523 W 147.674258 

M-9 Shannon Park Baptist Church (ROW) 23 N 64.856886 W 147.676016 

M-10 Steese Medical Center 227 N 64.855240 W 147.679922 

M-11 Jeanne Drive and Joyce Drive intersection 235 N 64.853965 W 147.677728 

M-12 1132 Joyce Drive 56 N 64.853638 W 147.680089 

M-13 Flower and Garden Center 63 N 64.852412 W 147.686864 

M-14 1018 Joyce Drive 102 N 64.852400 W 147.684121 

M-15 
Pathway near Farmers Loop Road Extension 
and Benson Street Intersection 

20 N 64.870181 W 147.678006 

Table A-5 presents the location of the receiver sites that were modeled in the TNM. 
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Table A-5: Modeled Receiver Sites 

Receiver 
ID 

Land Use 

Distance 
from Travel 
Way (feet) 

Latitude 

(decimal degree) 

Longitude 

(decimal degree) 

Number of Units 
Represented 

R-1 Commercial 87 N 64.852566 W 147.686197 4 

R-2 Equipment Shop 460 N 64.853951 W 147.685750 5 

R-3 Medical 181 N 64.853382 W 147.684526 5 

R-4 Restaurant 424 N 64.854219 W 147.684431 6 

R-5 Place of worship 470 N 64.854608 W 147.683633 2 

R-6 24-hour Water 150 N 64.854084 W 147.681826 3 

R-7 Credit Union 585 N 64.855355 W 147.682669 13 

R-8 Medical Center 206 N 64.855147 W 147.679918 11 

R-9 Event Center 617 N 64.856208 W 147.681469 7 

R-10 Car Dealership 195 N 64.857078 W 147.677963 40 

R-11 Residential 124 N 64.851669 W 147.686014 1 

R-12 Residential 296 N 64.851312 W 147.685284 1 

R-13 Residential 215 N 64.851564 W 147.685326 1 

R-14 Residential 148 N 64.851800 W 147.685262 1 

R-15 Residential 100 N 64.852009 W 147.685085 1 

R-16 Residential 327 N 64.851524 W 147.684156 1 

R-17 Residential 77 N 64.852237 W 147.684537 1 

R-18 Residential 237 N 64.851965 W 147.683638 1 

R-19 Residential 70 N 64.852414 W 147.683991 1 

R-20 Residential 300 N 64.851987 W 147.682820 2 

R-21 Residential 76 N 64.852544 W 147.683451 1 

R-22 Residential 85 N 64.852637 W 147.683040 1 

R-23 Residential 323 N 64.852177 W 147.681903 2 

R-24 Residential 73 N 64.852812 W 147.682574 1 

R-25 Residential 80 N 64.852917 W 147.682137 1 

R-26 Residential 242 N 64.852601 W 147.681377 1 

R-27 Residential 80 N 64.853046 W 147.681699 1 

R-28 Residential 74 N 64.853212 W 147.681196 1 

R-29 Residential 262 N 64.852828 W 147.680374 2 

R-30 Residential 68 N 64.853347 W 147.680818 1 

R-31 Residential 79 N 64.853523 W 147.680180 2 

R-32 Residential 282 N 64.853073 W 147.679407 2 

R-33 Residential 68 N 64.853773 W 147.679621 1 

R-34 Residential 49 N 64.853908 W 147.679198 1 

R-35 Residential 288 N 64.853421 W 147.678444 1 
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Table A-5: Modeled Receiver Sites, cont. 

Receiver 
ID 

Land Use 
Distance 

from Travel 
Way (feet) 

Latitude 
(decimal degree) 

Longitude 
(decimal degree) 

Number of Units 
Represented 

R-36 Residential 71 N 64.854084 W 147.678880 1 

R-37 Residential 290 N 64.853673 W 147.677855 2 

R-38 Residential 77 N 64.854228 W 147.678537 1 

R-39 Residential 79 N 64.854355 W 147.678277 1 

R-40 Residential 304 N 64.854126 W 147.676875 2 

R-41 Residential 82 N 64.854572 W 147.677877 1 

R-42 Residential 69 N 64.854796 W 147.677617 1 

R-43 Residential 295 N 64.854481 W 147.676368 2 

R-44 Residential 67 N 64.854943 W 147.677427 2 

R-45 Residential 68 N 64.855115 W 147.677184 2 

R-46 Residential 288 N 64.854823 W 147.675941 4 

R-47 Residential 65 N 64.855362 W 147.676893 2 

R-48 Residential 283 N 64.855253 W 147.675461 4 

R-49 Residential 66 N 64.855557 W 147.676669 2 

R-50 Residential 63 N 64.855757 W 147.676498 2 

R-51 Residential 291 N 64.855682 W 147.674988 4 

R-52 Residential 66 N 64.855957 W 147.676296 2 

R-53 Residential 66 N 64.856186 W 147.676122 2 

R-54 Residential 112 N 64.856380 W 147.675681 2 

R-55 Residential 195 N 64.856495 W 147.675072 2 

R-56 Residential 280 N 64.856538 W 147.674490 2 

R-57 Place of worship 169 N 64.857044 W 147.675015 2 

R-58 LDS Church 272 N 64.857523 W 147.674258 3 

R-59 Credit Union 183 N 64.859500 W 147.695111 5 

R-60 Car Body Shop 249 N 64.859620 W 147.692369 6 

R-61 Hotel 185 N 64.859417 W 147.690697 6 

R-62 Hotel 252 N 64.859572 W 147.688871 8 

R-63 Liquor Store 201 N 64.859409 W 147.687325 5 

R-64 Gas Station / Mart 224 N 64.859454 W 147.685115 2 

R-65 Industrial/Utility 219 N 64.859363 W 147.681144 14 

R-66 Commercial 154 N 64.858277 W 147.694191 4 

R-67 GCI 181 N 64.858174 W 147.692385 5 

R-68 Walmart 586 N 64.857093 W 147.689387 106 

R-69 Home Depot 133 N 64.858146 W 147.682692 51 

R-70 Industrial/Utility 168 N 64.862584 W 147.678019 3 
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Table A-5: Modeled Receiver Sites, cont. 

Receiver 
ID 

Land Use 
Distance 

from Travel 
Way (feet) 

Latitude 
(decimal degree) 

Longitude 
(decimal degree) 

Number of Units 
Represented 

R-71 Residential 184 N 64.864746 W 147.678212 1 

R-72 Commercial 193 N 64.866482 W 147.677557 3 

R-73 Residential 565 N 64.867737 W 147.678974 1 

R-74 Residential 467 N 64.868601 W 147.677196 1 

R-75 Residential 622 N 64.869184 W 147.677257 3 

R-76 Residential 796 N 64.869438 W 147.678531 2 

R-77 Residential 738 N 64.869994 W 147.677416 3 

R-78 Residential 908 N 64.870155 W 147.678450 2 

R-79 Coffee Shop 488 N 64.869871 W 147.675754 2 

R-80 Gas Station / Mart 122 N 64.869253 W 147.673880 2 

R-81 Cemetery 749 N 64.860308 W 147.671315 33 

R-82 Fairhill Church 106 N 64.863949 W 147.675602 2 

R-83 Fairhill School 119 N 64.864478 W 147.675538 2 

R-84 Residential 670 N 64.864639 W 147.671984 2 

R-85 Residential 702 N 64.865783 W 147.671871 1 

R-86 Residential 635 N 64.866407 W 147.671626 2 

R-87 Residential 507 N 64.867109 W 147.671146 2 

R-88 Restaurant 230 N 64.868508 W 147.671687 1 

R-89 Residential 373 N 64.868124 W 147.670493 1 
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 Ambient Highway Noise Monitoring Data 
The following tables present data collected in the field. Table B-1 presents the measured noise levels at 
each monitor site. Table B-2 presents the observed traffic counts and the adjusted 1-hour equivalent 
volumes. 
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Table B-1: Measured Noise Levels 

Monitor Location Date 
Start 
Time  

Duration 
(minutes) 

Measurement Weather 
Temperature 

(°F) 
Wind Speed/ 

Direction 
Ground 
Cover 

Measured 
Leq (dBA) 

Lmin 
(dBA) 

Lmax 
(dBA) 

Notes 

M-1 
Jorgensen's Custard 
Corner (ROW) 

8/2/2018 

2:47 PM 15 1 

Overcast 63 Low/South 
Vegetation 
(Soft Site) 

65.1 47.6 81.3 1 noisy southbound truck, car honks 

3:04 PM 15 2 66.2 50.9 78 
3 short and 1 long car honk, plane flyover, loud 
accelerating passenger vehicle 

M-2 Fairhill Christian School 7/31/2018 

4:02 PM 15 1 
Clear, 

direct sun 
83 Low/South 

Grass 
(Soft Site) 

69.0 44.3 80.8  - 

4:22 PM 15 2 70.7 47.1 86.8 
Small plane flyover, couple northbound cars drove on 
rumble strip, loud northbound truck 

M-3 
Fairhill Community 
Church of God 

7/31/2018 
4:45 PM 15 1 Clear, 

direct sun 
81 Low/South 

Grass 
(Soft Site) 

69.3 44.7 80.8 Car honks, 1 slow northbound heavy vehicle 

5:01 PM 15 2 69.6 44.9 75.7 1 loud motorcycle 

M-4 
Undeveloped lot on 
Northside Business 
Park 

8/1/2018 

4:05 PM 15 1 

Overcast 60 ~10mph/East 
Grass 

(Soft Site) 

61.4 49.6 61.4 
1 loud pickup truck, tarp flapping, car honk, 
accelerating heavy vehicles 

4:21 PM 15 2 62.9 53.3 78.5 
1 really loud heavy vehicle, car honks, car alarm went 
off for about 304 seconds at nearby parking lot 

M-5 Birch Hill Cemetery 8/1/2018 
5:04 PM 15 1 

Overcast 60 ~8mph/East 
Grass 

(Soft Site) 

68.9 58.6 78.7 1 passenger vehicle on outside northbound shoulder 

5:21 PM 15 2 69.2 55.4 81.5 1 loud rattling southbound motorcycle 

M-6 Near Walmart sign 8/2/2018 

12:08 PM 15 1 

Overcast 61 Low/West 
Grass 

(Soft Site) 

67.3 50.6 87.2 
Airplane flyover, loud sports car, 1 noisy car with a 
loud muffler, tarp flapping, heavy vehicles accelerating 
from and decelerating to Old Steese signal 

12:25 PM 15 2 64.1 51.9 74.9 
Car screeching to acceleration at Old Steese signal, jet 
flyover 

12:43 PM 15 3 64.2 49.4 73.8 3 planes flyover, dog barking 

M-7 End of Seekins Drive 7/31/2018 

12:15 PM 15 1 
Sun, partly 

cloudy 
74 None 

Pavement 
(Hard Site) 

63.4 49.1 85 
Accelerating heavy vehicles, accelerating northbound 
motorcycle on Steese, motor home turned in cul-de-
sac 

12:33 PM 15 2 60.6 48.7 70.9 
2 helicopters flew over towards base, truck turned in 
cul-de-sac 

M-8 
Church of Jesus Christ 
of Latter-day Saints 

7/31/2018 

9:19 AM 15 1 

Sun, partly 
cloudy 

65 None 
Grass 

(Soft Site) 

53.1 36.9 66.3 
Apache helicopter flyover south of monitor, 1 rattling 
car, accelerating heavy vehicles 

9:39 AM 15 2 51.5 40.2 62.7 
Commercial jet flyover, car honk, loud accelerating 
motorcycle 

9:59 AM 15 3 52.0 39.6 64.5 
Jet flyover, car honks, heavy vehicles accelerating 
from stop, traffic audible east of monitor 

M-9 
Shannon Park Baptist 
Church (ROW) 

8/2/2018 
3:59 PM 15 1 

Overcast 63 Low/North 
Grass 

(Soft Site) 

70.2 48 84.4   

4:15 PM 15 2 69.9 47.1 85.8 1 car with whistling tire, 1 car with squeaking brakes 

M-10 Steese Medical Center 7/30/2018 
2:17 PM 15 1 Sun, partly 

cloudy 
79 Low/North 

Dirt/Gravel 
(Soft Site) 

57.5 46.6 66.9 Airplane flyover on east side 

2:34 PM 15 2 59.9 47.6 78.1 Slight winds, helicopter flyover on east side 
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Table B-1: Measured Noise Levels, cont. 

Monitor Location Date 
Start 
Time  

Duration 
(minutes) 

Measurement Weather 
Temperature 

(°F) 
Wind Speed/ 

Direction 
Ground 
Cover 

Measured 
Leq (dBA) 

Lmin 
(dBA) 

Lmax 
(dBA) 

Notes 

M-11 
Jeanne Drive & Joyce 
Drive Intersection 

7/30/2018 
4:32 PM 15 1 Sun, partly 

cloudy 
80 Low/North 

Grass 
(Soft Site) 

56.2 44.8 70.3 
Some rustle of leaves, NB Joyce Dr traffic higher due 
to accelerating from stop, delivery truck idling in area, 
child playing with metal shovel, car honks 

4:50 PM 15 2 55.6 44.4 69.7 Windchimes, car honks 

M-12 1132 Joyce Drive 7/30/2018 
5:15 PM 15 1 Sun, partly 

cloudy 
72 

Low / 
North &West 

Grass 
(Soft Site) 

61.7 42.5 75.4 Car honks 

5:36 PM 15 2 62.6 40.6 78.8 Small plane flyover 

M-13 
Flower and Garden 
Center 

7/30/2018 
3:23 PM 15 1 Sun, partly 

cloudy 
80 Low 

Pavement 
(Hard Site) 

59.1 48.2 68.5 
Small plane flyover, slight wind, truck backing up in 
parking lot 

3:40 PM 15 2 59.9 47 69.8 1 loud passenger truck, person opened a conex nearby 

M-14 1018 Joyce Drive 7/31/2018 

10:45 AM 15 1 
Sun, partly 

cloudy 
65 Low/North 

Grass 
(Soft Site) 

64.5 40.5 76.3 3 planes flew over north of monitor 

11:04 AM 15 2 64.4 43.4 76.2 
Music audible from neighbor's residence, truck doors 
slammed nearby 

M-15 

Pathway near Farmers 
Loop Road Extension & 
Benson Street 
Intersection 

8/6/2019 

2:10 PM 15 1 
Sun, partly 

cloudy 
80 Low 

Pavement 
(Hard Site) 

52.9   

Loud slow-moving passenger car NB peaked near 
70dBA, light rustle of trees, vehicle u-turned at 
Farmers Loop/Farmers Loop Ext intersection, pick-up 
truck with squeaky brakes on NB Steese 

2:30 PM 15 2 Sunny 58 Low 53.9   

Pedestrian talking while passing monitor, truck idling 
at Benson intersection for about 1 minute, airplane 
flyover propeller plane 13:30 minutes in, car horn at 
gas station 
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Table B-2: Observed Traffic Counts and Adjusted 1-Hour Equivalent Volumes 
      Observed Traffic Data Adjusted 1-Hour Equivalent Traffic Data 

Monitor Measurement Roadway Direction Auto 
Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles % Auto 
% 

Medium 
Trucks 

%  
Heavy 
Trucks 

% Buses 
% 

Motorcycles 
Auto 

Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles 

M-1 

1 
Steese 

Expressway 

NB 178 4 8 0 1 93% 2% 4% 0% 1% 712 16 32 0 4 

SB 156 8 7 1 1 90% 5% 4% 1% 1% 624 32 28 4 4 

Total 334 12 15 1 2 92% 3% 4% 0% 1% 1336 48 60 4 8 

2 
Steese 

Expressway 

NB 183 4 8 0 2 93% 2% 4% 0% 1% 732 16 32 0 8 

SB 148 4 11 1 2 89% 2% 7% 1% 1% 592 16 44 4 8 

Total 331 8 19 1 4 91% 2% 5% 0% 1% 1324 32 76 4 16 

M-2 

1 
Steese 

Expressway 

NB 255 4 6 0 1 96% 2% 2% 0% 0% 1020 16 24 0 4 

SB 166 3 6 7 0 91% 2% 3% 4% 0% 664 12 24 28 0 

Total 421 7 12 7 1 94% 2% 3% 2% 0% 1684 28 48 28 4 

2 
Steese 

Expressway 

NB 262 4 9 0 4 94% 1% 3% 0% 1% 1048 16 36 0 16 

SB 158 8 13 0 5 86% 4% 7% 0% 3% 632 32 52 0 20 

Total 420 12 22 0 9 91% 3% 5% 0% 2% 1680 48 88 0 36 

M-3 

1 
Steese 

Expressway 

NB 303 9 4 0 6 94% 3% 1% 0% 2% 1212 36 16 0 24 

SB 169 8 13 0 3 88% 4% 7% 0% 2% 676 32 52 0 12 

Total 472 17 17 0 9 92% 3% 3% 0% 2% 1888 68 68 0 36 

2 
Steese 

Expressway 

NB 371 10 8 0 4 94% 3% 2% 0% 1% 1484 40 32 0 16 

SB 179 3 11 0 8 89% 1% 5% 0% 4% 716 12 44 0 32 

Total 550 13 19 0 12 93% 2% 3% 0% 2% 2200 52 76 0 48 

M-4 

1 
Johansen 

Expressway 

WB 131 12 1 4 1 88% 8% 1% 3% 1% 524 48 4 16 4 

EB 186 4 5 2 2 93% 2% 3% 1% 1% 744 16 20 8 8 

Total 317 16 6 6 3 91% 5% 2% 2% 1% 1268 64 24 24 12 

2 
Johansen 

Expressway 

WB 162 2 8 0 1 94% 1% 5% 0% 1% 648 8 32 0 4 

EB 215 7 5 0 3 93% 3% 2% 0% 1% 860 28 20 0 12 

Total 377 9 13 0 4 94% 2% 3% 0% 1% 1508 36 52 0 16 

M-5 

1 
Steese 

Expressway 

NB 358 13 7 0 0 95% 3% 2% 0% 0% 1432 52 28 0 0 

SB 183 5 15 0 2 89% 2% 7% 0% 1% 732 20 60 0 8 

Total 541 18 22 0 2 93% 3% 4% 0% 0% 2164 72 88 0 8 

2 
Steese 

Expressway 

NB 457 9 7 0 5 96% 2% 1% 0% 1% 1828 36 28 0 20 

SB 175 2 6 0 1 95% 1% 3% 0% 1% 700 8 24 0 4 

Total 632 11 13 0 6 95% 2% 2% 0% 1% 2528 44 52 0 24 
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Table B-2: Observed Traffic Counts and Adjusted 1-Hour Equivalent Volumes, cont. 
      Observed Traffic Data Adjusted 1-Hour Equivalent Traffic Data 

Monitor Measurement Roadway Direction Auto 
Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles % Auto 
% 

Medium 
Trucks 

%  
Heavy 
Trucks 

% Buses 
% 

Motorcycles 
Auto 

Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles 

M-7 

1 

Steese 
Expressway 

NB 79 2 5 0 0 92% 2% 6% 0% 0% 316 8 20 0 0 

SB 81 3 7 0 0 89% 3% 8% 0% 0% 324 12 28 0 0 

Total 160 5 12 0 0 90% 3% 7% 0% 0% 640 20 48 0 0 

Johansen 
Expressway 

WB 160 2 1 1 4 95% 1% 1% 1% 2% 640 8 4 4 16 

EB 114 4 3 0 3 92% 3% 2% 0% 2% 456 16 12 0 12 

Total 274 6 4 1 7 94% 2% 1% 0% 2% 1096 24 16 4 28 

2 

Steese 
Expressway 

NB 106 3 6 0 1 91% 3% 5% 0% 1% 424 12 24 0 4 

SB 134 3 8 0 1 92% 2% 5% 0% 1% 536 12 32 0 4 

Total 240 6 14 0 2 92% 2% 5% 0% 1% 960 24 56 0 8 

Johansen 
Expressway 

WB 156 7 3 6 2 90% 4% 2% 3% 1% 624 28 12 24 8 

EB 146 6 3 0 1 94% 4% 2% 0% 1% 584 24 12 0 4 

Total 302 13 6 6 3 92% 4% 2% 2% 1% 1208 52 24 24 12 

M-8 

1 
Steese 

Expressway 

NB 51 3 3 0 1 88% 5% 5% 0% 2% 204 12 12 0 4 

SB 73 3 4 0 0 91% 4% 5% 0% 0% 292 12 16 0 0 

Total 124 6 7 0 1 90% 4% 5% 0% 1% 496 24 28 0 4 

2 
Steese 

Expressway 

NB 59 5 3 1 1 86% 7% 4% 1% 1% 236 20 12 4 4 

SB 108 2 8 0 0 92% 2% 7% 0% 0% 432 8 32 0 0 

Total 167 7 11 1 1 89% 4% 6% 1% 1% 668 28 44 4 4 

3 
Steese 

Expressway 

NB 54 7 2 2 1 82% 11% 3% 3% 2% 216 28 8 8 4 

SB 95 5 6 0 0 90% 5% 6% 0% 0% 380 20 24 0 0 

Total 149 12 8 2 1 87% 7% 5% 1% 1% 596 48 32 8 4 

M-9 

1 
Steese 

Expressway 

NB 158 5 5 0 1 93% 3% 3% 0% 1% 632 20 20 0 4 

SB 116 5 7 4 0 88% 4% 5% 3% 0% 464 20 28 16 0 

Total 274 10 12 4 1 91% 3% 4% 1% 0% 1096 40 48 16 4 

2 
Steese 

Expressway 

NB 173 1 8 0 1 95% 1% 4% 0% 1% 692 4 32 0 4 

SB 84 2 5 0 0 92% 2% 5% 0% 0% 336 8 20 0 0 

Total 257 3 13 0 1 94% 1% 5% 0% 0% 1028 12 52 0 4 
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Table B-2: Observed Traffic Counts and Adjusted 1-Hour Equivalent Volumes, cont. 
      Observed Traffic Data Adjusted 1-Hour Equivalent Traffic Data 

Monitor Measurement Roadway Direction Auto 
Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles % Auto 
% 

Medium 
Trucks 

%  
Heavy 
Trucks 

% Buses 
% 

Motorcycles 
Auto 

Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles 

M-10 

1 
Steese 

Expressway 

NB 90 2 4 0 1 93% 2% 4% 0% 1% 360 8 16 0 4 

SB 85 4 7 1 0 88% 4% 7% 1% 0% 340 16 28 4 0 

Total 175 6 11 1 1 90% 3% 6% 1% 1% 700 24 44 4 4 

2 
Steese 

Expressway 

NB 93 1 5 1 1 92% 1% 5% 1% 1% 372 4 20 4 4 

SB 103 3 7 1 0 90% 3% 6% 1% 0% 412 12 28 4 0 

Total 196 4 12 2 1 91% 2% 6% 1% 0% 784 16 48 8 4 

M-11 

1 
Steese 

Expressway 

NB 198 4 1 1 6 94% 2% 0% 0% 3% 792 16 4 4 24 

SB 98 1 4 0 1 94% 1% 4% 0% 1% 392 4 16 0 4 

Total 296 5 5 1 7 94% 2% 2% 0% 2% 1184 20 20 4 28 

2 
Steese 

Expressway 

NB 162 4 8 0 8 89% 2% 4% 0% 4% 648 16 32 0 32 

SB 101 4 5 0 0 92% 4% 5% 0% 0% 404 16 20 0 0 

Total 263 8 13 0 8 90% 3% 4% 0% 3% 1052 32 52 0 32 

M-12 

1 
Steese 

Expressway 

NB 221 3 4 0 3 96% 1% 2% 0% 1% 884 12 16 0 12 

SB 107 3 1 0 0 96% 3% 1% 0% 0% 428 12 4 0 0 

Total 328 6 5 0 3 96% 2% 1% 0% 1% 1312 24 20 0 12 

2 
Steese 

Expressway 

NB 160 2 8 1 6 90% 1% 5% 1% 3% 640 8 32 4 24 

SB 111 3 3 0 2 93% 3% 3% 0% 2% 444 12 12 0 8 

Total 271 5 11 1 8 92% 2% 4% 0% 3% 1084 20 44 4 32 

M-13 

1 
Steese 

Expressway 

NB 117 3 5 0 2 92% 2% 4% 0% 2% 468 12 20 0 8 

SB 82 0 6 0 1 92% 0% 7% 0% 1% 328 0 24 0 4 

Total 199 3 11 0 3 92% 1% 5% 0% 1% 796 12 44 0 12 

2 
Steese 

Expressway 

NB 129 3 6 0 2 92% 2% 4% 0% 1% 516 12 24 0 8 

SB 116 3 2 0 1 95% 2% 2% 0% 1% 464 12 8 0 4 

Total 245 6 8 0 3 94% 2% 3% 0% 1% 980 24 32 0 12 

M-14 

1 
Steese 

Expressway 

NB 81 1 5 0 1 92% 1% 6% 0% 1% 324 4 20 0 4 

SB 86 6 8 0 0 86% 6% 8% 0% 0% 344 24 32 0 0 

Total 167 7 13 0 1 89% 4% 7% 0% 1% 668 28 52 0 4 

2 
Steese 

Expressway 

NB 87 5 4 0 0 91% 5% 4% 0% 0% 348 20 16 0 0 

SB 79 6 9 0 0 84% 6% 10% 0% 0% 316 24 36 0 0 

Total 166 11 13 0 0 87% 6% 7% 0% 0% 664 44 52 0 0 
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Table B-2: Observed Traffic Counts and Adjusted 1-Hour Equivalent Volumes, cont 
      Observed Traffic Data Adjusted 1-Hour Equivalent Traffic Data 

Monitor Measurement Roadway Direction Auto 
Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles % Auto 
% 

Medium 
Trucks 

%  
Heavy 
Trucks 

% Buses 
% 

Motorcycles 
Auto 

Medium 
Trucks 

Heavy 
Trucks 

Buses Motorcycles 

M-15 

1 

Steese 
Expressway 

NB 169 7 2 0 1 94% 4% 1% 0% 1% 676 28 8 0 4 

SB 151 6 3 0 2 93% 4% 2% 0% 1% 604 24 12 0 8 

Total 320 13 5 0 3 94% 4% 1% 0% 1% 1280 52 20 0 12 

Farmers Loop 
Road 

WB 61 0 0 0 1 98% 0% 0% 0% 2% 244 0 0 0 4 

EB 47 0 0 0 2 96% 0% 0% 0% 4% 188 0 0 0 8 

Total 108 0 0 0 3 97% 0% 0% 0% 3% 432 0 0 0 12 

Farmers Loop 
Road 

Extension 

NB 2 1 0 0 0 67% 33% 0% 0% 0% 8 4 0 0 0 

SB 0 0 0 0 0 0% 0% 0% 0% 0% 0 0 0 0 0 

Total 2 1 0 0 0 67% 33% 0% 0% 0% 8 4 0 0 0 

2 

Steese 
Expressway 

NB 190 10 6 0 1 92% 5% 3% 0% 0% 760 40 24 0 4 

SB 169 3 4 0 1 95% 2% 2% 0% 1% 676 12 16 0 4 

Total 359 13 10 0 2 93% 3% 3% 0% 1% 1436 52 40 0 8 

Farmers Loop 
Road 

WB 60 0 0 0 0 100% 0% 0% 0% 0% 240 0 0 0 0 

EB 48 1 1 0 1 94% 2% 2% 0% 2% 192 4 4 0 4 

Total 108 1 1 0 1 97% 1% 1% 0% 1% 432 4 4 0 4 

Farmers Loop 
Road 

Extension 

NB 1 0 0 0 0 100% 0% 0% 0% 0% 4 0 0 0 0 

SB 2 1 0 0 0 67% 33% 0% 0% 0% 8 4 0 0 0 

Total 3 1 0 0 0 75% 25% 0% 0% 0% 12 4 0 0 0 
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 Noise Barrier Cost Estimation 
The following table presents the calculations used to estimate the noise barrier unit cost used in the noise 
abatement analysis. Table C-1 presents the unit cost calculations for noise barriers at-grade and Table 
C-2 present the calculations for noise barriers on a structure. 

Table C-1: Noise Barrier Cost Calculation 

Projects Year 
Quantity 

(Square foot) 
Low Bidder 

Seward Hwy Reconstruction: Dowling Rd to Tudor Road 2011 49,488 $50.00 

West Dowling Phase II 2013 7,400 $21.00 

O'Malley Road Reconstruction: Phase I 2017 5,630 $16.77 

Average Low Bidder Cost $29.26 

     

Additional Costs 
Percentage of 

Average Bid Cost 
Cost 

Design Engineering 10% $2.93 

Construction Engineering 15% $4.39 

640 Items 5% $1.46 

641 Items 7% $2.05 

643 Items 15% $4.39 

ICAP 5.64% $1.65 

Additional Costs $16.86 

   

 Estimated Unit Cost per square foot 

 Average Low Bidder Cost $29.26 

 Additional Costs $16.86 
 Total Cost $46.12 

 
Table C-2: Noise Barrier on Structure Cost Calculation 

Unit Cost for Barriers 
on Structure 

$    66.00 

$    65.00 

$    68.00 

$    44.00 

$    64.00 

$    65.00 

$    50.00 

$    64.00 

$    64.00 

$    65.00 

Average Unit Cost $    61.50 
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 Abatement Forms 
 

  



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



8/17/2020

8/21/2020

lmlittle
Typewritten Text
8/21/2020

lmlittle
Pencil



Steese Expressway/Johansen Expressway Interchange, Z607320000/0002337 
Traffic Noise Analysis Report, August 2020 

106 

 DOT&PF Noise Policy 
(http://dot.alaska.gov/stwddes/desenviron/assets/pdf/resources/aknoisepolicy_18.pdf) 

 

http://dot.alaska.gov/stwddes/desenviron/assets/pdf/resources/aknoisepolicy_18.pdf
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