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1 Introduction 

 PURPOSE 

 STUDY AREAS 
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Figure 1-1 Study Areas Map 
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 PRIOR REPORTS AND STUDIES 

• 

• 

• 

• 

• 

• 

• 

• 

 ONGOING AND RECENT PROJECTS 

1.4.1 CTDOT I-84 Waterbury Widening 

1.4.2 CTDOT Route 8/I-84 Mixmaster Rehabilitation 

1.4.3 Naugatuck River Greenway (NRG) 

1.4.4 W.A.T.E.R. Project 

• 

• 

• 

• 

• 

1.4.5 Waterbury POCD Projects 

• 

• 

• 

• 

• 
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Figure 1-2 Current Planning Projects Map 
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 PROJECT GOALS 

• 

• 

• 

• 

• 

• 

• 

• 
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2 Existing (2017) 
Transportation Conditions 

 DESCRIPTION OF 
TRANSPORTATION NETWORK 

 EXISTING TRAFFIC DATA 

• 

• 

• 

• 

• 

• 

• 

2.2.1 Highway Traffic Volumes 

 

Technical Information on Traffic Calibration 

For calibration, all counts were factored to 2016 average weekday 
equivalents using two CTDOT continuous count stations: Continuous 
Count Station 54, located west of the Study Area in Middlebury 
between Interchange 16 and 17 on I-84, and Continuous Count Station 
23 in Watertown, located at Interchange 37 on Route 8. Combined 
with 24-hour ramp counts taken every three years, these count 
stations provide a reliable overview of weekday traffic patterns along 
the freeway. 

System vs. Service Ramps 

System ramps are roadways 
that connect “limited access” 
highway to another (e.g. Route 
8 NB to I-84 EB)  

Service ramps are roadways 
that connect the local roadway 
network to a limited access 
highway and are commonly 
referred to as on and off ramps. 
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Figure 2-1 Mainline Peak Hour Traffic Volumes 

⁴

Figure 2-2 I-84 Daily Traffic Volume Variation 

Figure 2-3 I-84 Weekly Traffic Volume Variation 

Figure 2-4 I-84 Yearly Traffic Volume Variation 
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Figure 2-5 Route 8 Daily Traffic Volume Variation 

Figure 2-6 Route 8 Weekly Traffic Volume Variation 

Figure 2-7 Route 8 Yearly Traffic Volume Variation 2.2.2 Arterial and Intersection Traffic Volumes 
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Figure 2-8 Arterial Peak Hour Traffic Volumes 

Table 2-1 Arterial Peak Hour Traffic Volumes 
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2.2.3 Heavy Vehicle Volumes 

Table 2-2 Mainline Percent Heavy Vehicles 

2.2.4 Origins and Destinations 

Study Area O/D Data 

Table 2-3 Origin and Destination Summary (AM Peak Hour) 

Table 2-4 Origin and Destination Summary (PM Peak Hour) 

Regional O/D Data 

• 

• 
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Figure 2-9 Origin and Destination Map I-84 Eastbound AM Peak Hour 
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Figure 2-10 Origin and Destination Map I-84 Eastbound PM Peak Hour 
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Figure 2-11 Origin and Destination Map I-84 Westbound AM Peak Hour 
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Figure 2-12 Origin and Destination Map I-84 Westbound PM Peak Hour 
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Figure 2-13 Origin and Destination Map Route 8 Northbound AM Peak Hour 
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Figure 2-14 Origin and Destination Map Route 8 Northbound PM Peak Hour 
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Figure 2-15 Origin and Destination Map Route 8 Southbound AM Peak Hour 
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Figure 2-16 Origin and Destination Map Route 8 Southbound PM Peak Hour 
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2.2.5 Travel Speeds 

Highways 

Arterials 

Table 2-5 Existing (2017) Average Speeds, Major Arterials 

 

How to Float a Car with Style 

Travel time runs are one of the oldest 
methods of collecting traffic data or 
information. The method relies on a 
member from the data collection team (a 
test driver) operating a test vehicle in 
live traffic. One major benefit to travel 
time runs over modern techniques is the 
test driver’s ability to control their 
driving behavior (or style) which allows 
consistency of data collection. 

The floating car style is the most 
common driving style employed by test 
drivers during a travel time run. The 
driver “floats” with the traffic by 
traveling at the prevailing speed and 
attempting to safely pass the same 
number of vehicles as those which pass 
the test vehicle. 



INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

SECTION 2.2 EXISTING TRAFFIC DATA 
 

 

28 

Figure 2-17 Existing (2017) Average Speed Map Mainline AM Peak Hour 
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Figure 2-18 Existing (2017) Average Speed Map Mainline PM Peak Hour 
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Figure 2-19 Existing (2017) Average Speed Map System Ramps AM Peak Hour 
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Figure 2-20 Existing (2017) Average Speed Map System Ramps PM Peak Hour 
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2.2.6 Traffic Signal Data 

2.2.7 Queue Length Observations 

 

Queueing vs Congestion 

For this report, queues 
were characterized and 
identified by stop-and-go 
conditions where vehicles 
were stopped (or at a 
rolling stop) and there 
was less than a car length 
gap (25 feet) between 
vehicles. 

Congestion was defined 
as stop-and-go conditions 
where vehicle spacings 
exceeded a car length. 
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 EXISTING TRAFFIC OPERATIONS  

2.3.1 Modeling Overview 

• 

• 

• 

2.3.2 Travel Demand Model 

2.3.3 Hybrid Simulation Model 

2.3.4 Traffic Simulation Model 

2.3.5 Traffic Analysis Tools 

 

Modeling tools and 
methodologies refer to 
nationally accepted 
mathematical formulas 
and software programs 
that assist in representing 
real-time conditions and 
operational 
characteristics. 

These tools and 
methodologies account 
for existing conditions 
such as lane geometry, 
travel speed, traffic 
volumes, and land use 
which assist in the 
prediction of future 
conditions. 
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2.3.6 Freeway Operations Overview 

Table 2-6 Freeway Level of Service Criteria 

2.3.7 Freeway Operation (Mainline, Weave, and 
Diverge Segments) 

Interstate 84 

Table 2-7 I-84 Traffic Operations 

• 

• 

• 

Route 8 

 Table 2-8 Route 8 Traffic Operations 

 

What Level of Service is it? 

 

• Level of Service A: Free flow. Low traffic volumes, high degree of 

freedom to maneuver and select speed. 

• Level of Service B: Reasonably free flow. High degree of freedom 

to select speed with some influence from other users. 

• Level of Service C: Stable flow. Moderately restricted 

maneuverability characterized by frequent interactions with 

other users. Convenience declines but traffic conditions are not 

typically perceived as uncomfortable. 

• Level of Service D: Approaching unstable flow. High traffic 

density with severely restricted maneuverability. Comfort and 

convenience have declined. LOS D is generally considered to be a 

marginally acceptable level of service. 

• Level of Service E: Unstable flow. Traffic volume is nearing 

network capacity. Low freedom to maneuver. Delays are frequent 

and driver comfort level is low. LOS E is generally considered to 

be an unacceptable level of service. 

• Level of Service F: Forced or breakdown traffic flow. Traffic 

volumes are exceeding network capacity. Characterized by 

frequent slowing, delays, low comfort and convenience, and 

increased crash exposure. LOS F is considered an unacceptable 

level of service. 
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Figure 2-21 Existing (2017) Level of Service Map I-84 Eastbound AM Peak Hour 
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Figure 2-22 Existing (2017) Level of Service Map I-84 Eastbound PM Peak Hour 
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Figure 2-23 Existing (2017) Level of Service Map I-84 Westbound AM Peak Hour 
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Figure 2-24 Existing (2017) Level of Service Map I-84 Westbound PM Peak Hour 
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Figure 2-25 Existing (2017) Level of Service Map Route 8 Northbound AM 
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Figure 2-26 Existing (2017) Level of Service Map Route 8 Northbound PM 
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Figure 2-27 Existing (2017) Level of Service Map Route 8 Southbound AM 
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Figure 2-28 Existing (2017) Level of Service Map Route 8 Southbound PM 
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Figure 2-29 Existing (2017) Level of Service Map System Ramps AM Peak Hour 
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Figure 2-30 Existing (2017) Level of Service Map System Ramps PM Peak Hour 
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2.3.8 Intersection Operations Overview 

 

Table 2-9 Level of Service Criteria for Signalized and Unsignalized Intersections 

2.3.9 Intersection Operations 

 

 

 

 

 

Figure 2-31 Analyzed Arterials and Intersections Map 
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• 

• 

• 

• 

• 

Table 2-10 Signalized and Unsignalized Intersection Capacity Analysis Results 

 Level of Service    

A B C D E F Acceptable Deficient Total
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Figure 2-32 Existing (2017) Level of Service Map Intersections AM Peak Hour 
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Figure 2-33 Existing (2017) Level of Service Map Intersections PM Peak Hour 
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Figure 2-34 Existing (2017) Level of Service Map Intersections Saturday Peak Hour 
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 ROADWAY GEOMETRICS 

2.4.1 Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• 

• 

• 

2.4.2 Interstate 84 

Geometric Deficiencies Interstate 84 

Table 2-11 I-84 Mainline Horizontal Curve Deficiencies 
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Table 2-12 I-84 Mainline Right Shoulder Width Deficiencies 

Table 2-13 I-84 Mainline Left Shoulder Width Deficiencies 

• 

• 

• 

• 



INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

SECTION 2.4 ROADWAY GEOMETRICS 
 

 

54 

 

Table 2-14 I-84 Mainline Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

●

●

●
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2.4.3 Route 8 

Geometric Deficiencies Route 8 

• 

• 

• 

• 

• 

• 

• 

• 
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Table 2-15 Route 8 Mainline Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

●

●
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2.4.4 Ramps 

System Ramps 

Geometric Deficiencies - System Ramps 

Table 2-18 System Ramp Left Shoulder Width Deficiencies 
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Table 2-19 System Ramp Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

●

●
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Service Ramp Interchanges 

• 

• 

Geometric Deficiencies - Service Ramps 

Interstate 84 Service Ramps 

Table 2-20 I-84 Service Ramp Horizontal Curve Deficiencies 

Table 2-21 I-84 Service Ramp Grade Deficiencies 

Table 2-22 I-84 Service Ramp Lane Width Deficiencies 

Table 2-23 I-84 Service Ramp Right Shoulder Width Deficiencies 
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Table 2-24 I-84 Service Ramp Left Shoulder Width Deficiencies 

Table 2-25 I-84 Service Ramp Deceleration Lane Length Deficiencies 

Table 2-26 I-84 Service Ramp Compound Curve Deficiencies 

Table 2-27 I-84 Service Ramp Intersection Sight Distance Deficiencies 

Route 8 Service Ramps 

Table 2-28 Route 8 Service Ramp Maximum Grade Deficiencies 

Table 2-29 Route 8 Service Ramp Minimum Grade Deficiencies 

 



INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

SECTION 2.4 ROADWAY GEOMETRICS 
 

 

62 

Table 2-30 Route 8 Service Ramp Right Shoulder Width Deficiencies 

Table 2-31 Route 8 Service Ramp Left Shoulder Width Deficiencies 

Table 2-32 Route 8 Service Ramp Deceleration Lane Length Deficiencies 

Table 2-33 Route 8 Service Ramp Acceleration Lane Length Deficiencies 

Table 2-34 Route 8 Service Ramp Compound Curve Deficiencies 

Table 2-35 Route 8 Superelevation Rate and Transition Length Deficiencies 
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Table 2-36 I-84 Eastbound Service Ramp Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

●

●  
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Table 2-37 I-84 Westbound Service Ramp Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

●

●
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Table 2-38 Route 8 Northbound Service Ramp Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

●

●
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Table 2-39 Route 8 Southbound Service Ramp Geometric Deficiencies Matrix 

● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ●

●

●
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Interchange Spacing 

• 

• 

• 

• 

Interstate 84 Eastbound Ramp Spacing 

Table 2-40 I-84 Eastbound Ramp Spacing Deficiencies 

Interstate 84 Westbound Ramp Spacing 

Table 2-41 I-84 Westbound Ramp Spacing Deficiencies 

Route 8 Northbound Ramp Spacing 

Table 2-42 Route 8 Northbound Ramp Spacing Deficiencies 

Route 8 Southbound Ramp Spacing 

Table 2-43 Route 8 Southbound Spacing Deficiencies 
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Figure 2-35 Geometric Deficiencies, Design Speed by Classification 
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Figure 2-36 Design Speed and Horizontal Alignment (1 of 5) 
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Figure 2-37 Design Speed and Horizontal Alignment (2 of 5) 
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Figure 2-38 Design Speed and Horizontal Alignment (3 of 5) 
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Figure 2-39 Design Speed and Horizontal Alignment (4 of 5) 
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Figure 2-40 Design Speed and Horizontal Alignment (5 of 5) 
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Figure 2-41 Stopping Sight Distance and Vertical Geometry (1 of 5) 
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Figure 2-42 Stopping Sight Distance and Vertical Geometry (2 of 5) 
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Figure 2-43 Stopping Sight Distance and Vertical Geometry (3 of 5) 
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Figure 2-44 Stopping Sight Distance and Vertical Geometry (4 of 5) 
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Figure 2-45 Stopping Sight Distance and Vertical Geometry (5 of 5) 
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Figure 2-46 Ramp Deficiencies (1 of 5) 
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Figure 2-47 Ramp Deficiencies (2 of 5) 
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Figure 2-48 Ramp Deficiencies (3 of 5) 
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Figure 2-49 Ramp Deficiencies (4 of 5) 
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Figure 2-50 Ramp Deficiencies (5 of 5) 
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 CRASH DATA AND SAFETY 
ANALYSIS 

2.5.1 I-84 and Route 8 Interchange System 

Crash Severity and Crash Types 

Figure 2-51 Freeway Crash Severity

Figure 2-52 Crash Type 
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Figure 2-53 Mainline Crash Density Map 
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Figure 2-54 Mainline Crash Severity Map 
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Crash Contributing Factors 

 

 

 

 

 

Figure 2-55 Freeway Crash Contributing Factors 

2.5.2 Intersections 
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Figure 2-56 Existing (2017) High Crash Intersection Locations 

 



INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

SECTION 2.5 CRASH DATA AND SAFETY ANALYSIS 
 

 

89 

2.5.3 Bicyclists and Pedestrians 

Table 2-44 Cyclist Collisions (2015 – 2017) 

Table 2-45 Pedestrian Collisions (2015 – 2017) 
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  EXISTING STRUCTURAL 
CONDITIONS 

2.6.1 Background 

• 

• 

• 

• 

• 

• 

Figure 2-57 Previous Bridge Rehabilitation Projects Table 2-46 Current and Planned (2018 through 2022) Bridge Rehabilitation Projects 
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✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

 ✔ ✔ ✔ ✔ ✔ ✔ ✔ 
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2.6.2 Evaluations and Results 

Physical Condition 

Figure 2-58 NBIS Condition Rating Scale and Example of Major Bridge Components 

Figure 2-59 Existing Overall Bridge Condition 

Figure 2-60 Existing Major Bridge Component Conditions 

Existing Overall Bridge Condition

Existing Deck Condition

Existing Superstructure Condition

Existing Substructure Condition
A bridge that is in poor condition is also considered “structurally 
deficient.” Thus, if any major component is classified as being in 
poor condition, the overall bridge will be considered structurally 
deficient. Note that the fact that a bridge is classified as 
structurally deficient does not imply that the bridge is unsafe, just 
that deficiencies have been identified that require maintenance, 
rehabilitation, or replacement. 
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Table 2-47 Characteristics and Existing Conditions of Studied Bridges 
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Figure 2-61 Existing Physical Conditions Map (Overall Bridge) Study Area Bridges 
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Figure 2-62 Existing Physical Conditions Map (Overall Bridge) Core Interchange Bridges 
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Load Carrying Capacity Functional Adequacy 

• 

• 

• 

• 

• 

• 

• 

Sufficiency Rating 

Figure 2-63 Bridge Sufficiency Rating Distribution 
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Fracture Critical Bridges and Fatigue Cracking Pile Corrosion 2.6.3 Summary 
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3 Future (2045) 
Transportation Conditions 

 FORECASTING TRAFFIC GROWTH 

Table 3-1 2017 and 2045 VMT Comparison 

 FUTURE TRAFFIC VOLUMES 

Table 3-2 2045 Traffic Volume Observations 
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Figure 3-1 I-84 Eastbound 2017 vs 2045 Daily Traffic Volumes  

Figure 3-2 I-84 Westbound 2017 vs 2045 Daily Traffic Volumes 

Figure 3-3 Route 8 Northbound 2017 vs 2045 Daily Traffic Volumes 

Figure 3-4 Route 8 Southbound 2017 vs 2045 Daily Traffic Volumes 
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 FUTURE (2045) TRAFFIC 
SIMULATION MODEL 

3.3.1 Model Inputs 

• 

• 

• 

• 

3.3.2 Model Performance 

Table 3-3 Traffic Simulation Model Performance Measures 

Table 3-4 Traffic Simulation Model Performance Comparison 

 
Key findings include: 

• 

• 

• 

• 

• 

• 
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Figure 3-5 Model Performance and Observations 
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 FUTURE TRAFFIC OPERATIONS 

3.4.1 Freeway Operations (Mainline, Weave, and 
Diverge Segments) 

Table 3-5 I-84 Future (2045) Traffic Operations (LOS) 

Table 3-6 Route 8 Future (2045) Traffic Operations (LOS) 
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Figure 3-6 Future (2045) Level of Service Map I-84 Eastbound AM Peak Hour 
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Figure 3-7 Future (2045) Level of Service Map I-84 Eastbound PM Peak Hour 
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Figure 3-8 Future (2045) Level of Service Map I-84 Westbound AM Peak Hour 
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Figure 3-9 Future (2045) Level of Service Map I-84 Westbound PM Peak Hour 
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Figure 3-10 Future (2045) Level of Service Map Route 8 Northbound AM 
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Figure 3-11 Future (2045) Level of Service Map Route 8 Northbound PM 
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Figure 3-12 Future (2045) Level of Service Map Route 8 Southbound AM 
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Figure 3-13 Future (2045) Level of Service Map Route 8 Southbound PM 
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Figure 3-14 Future (2045) Level of Service Map System Ramps AM Peak Hour 
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Figure 3-15 Future (2045) Level of Service Map System Ramps PM Peak Hour 
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3.4.2 Intersection Operations 

 

 

 

 

 

Table 3-7 No Build (2045) Intersection Levels of Service 
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Figure 3-16 Future (2045) Level of Service Map Intersections AM Peak Hour 
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Figure 3-17 Future (2045) Level of Service Map Intersections PM Peak Hour 
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Figure 3-18 Future (2045) Level of Service Map Intersections Saturday Peak Hour 
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 FUTURE STRUCTURAL CONDITIONS Figure 3-19 Proactive Maintenance vs. Reactive Maintenance 5 
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Table 3-8 Major Bridge Forecasted Year 2045 Conditions 
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4 Existing Social, Economic, 
and Environmental Conditions 

 KEY CONTEXT FEATURES AND 
CHARACTERISTICS 

• 

• 

• 

• 

• 

 

Context Sensitive Design Solutions (CSS) 

The Federal Highway Administration (FHWA) describes CSS as “a 
collaborative, interdisciplinary approach that involves all stakeholders 
in providing a transportation facility that fits its setting. It is an 
approach that leads to preserving and enhancing scenic, aesthetic, 
historic, community, and environmental resources, while improving or 
maintaining safety, mobility, and infrastructure conditions.” According 
to Context Sensitive Solutions section on the FHWA website, the 
process is guided by four core principles: 

1. A shared stakeholder vision to provide a basis for decisions. 
2. A comprehensive understanding of contexts. 
3. Continuing communication and collaboration to achieve 

consensus. 
4. Flexibility and creativity to shape effective transportation 

solutions, while preserving and enhancing community and 
natural environments. 

The process allows for identifying a wide range of objectives, including 
livability, sustainability, active transportation, and placemaking. The 
CTDOT further defines its objectives for its approach to CSS in its 
Project Development Guide (2012). 
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Figure 4-1 Key Area Boundary and Neighborhoods Map 
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4.1.1 City-Wide Inventory 

Demographics 

Population Characteristics 

Table 4-1 Waterbury Population Age Distribution8 

• 

• 

• 

• 

 

Age 
Waterbury No. 
of Persons 

Waterbury 
% 

Connecticut 
No. of Person 

Connecticut 
% 

0-4 7,619 7% 186,188 5.20% 

5-14 15,655 14.30% 432,367 12% 

15-24 15,680 14.30% 495,626 13.70% 

25-44 29,751 27.30% 872,640 24.20% 

45-64 33,169 24.20% 1,031,900 28.70% 

65+ 14,077 12.90% 575,757 16% 

Total 109,250 100% 3,594,478 100% 
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 Figure 4-2 Population Density Map 
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Title VI/Environmental Justice 

 

considered

 

According to the US Census Bureau American Community Survey, in the 
State of Connecticut, the average household size in 2017 was 2.65, making 
the federal poverty threshold  The Connecticut General Statutes 

(CGS) (Chapter 439, Section 22a-20a) defines an EJ community as a United 
States census block group for which thirty percent or more of the population 
consists of low income persons who are not institutionalized and have an 
income below two hundred percent of the federal poverty level. Two 
hundred percent of the federal threshold is $37,914. Environmental Justice 
block groups exceed this threshold if 30% or more of the population has a 
household income of less than $37,914. 
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Figure 4-2.1 Percentage of Minorities Map 
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Figure 4-2.2 Average Household Income Map 
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Table 4-2 Environmental Justice Populations Matrix 
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Table 4-2 Environmental Justice Populations Matrix (continued) 
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Figure 4-3 Environmental Justice Populations Map 
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Land Use and Zoning 

• 

• 

• 

• 

• 

• 

• 
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Figure 4-4 Neighborhoods and Neighborhood Groups Map 
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Figure 4-5 Land Use Map 
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Figure 4-6 Future Land Use Map 

  



SECTION 4.1 KEY CONTEXT FEATURES AND CHARACT

INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

 

131 

Open Space 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Streetscape 

Economic and Cultural Drivers 
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Figure 4-7 Community Resources and Institutions Map 
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Historical Resources Table 4-3 City of Waterbury Historical Resources 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Figure 4-8 Waterbury Historical Resources Map  
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Figure 4-8.1 Historical and Archaeological Map 1 of 9 
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Figure 4-8.2 Historical and Archaeological Map 2 of 9  
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Figure 4-8.3 Historical and Archaeological Map 3 of 9 
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Figure 4-8.4 Historical and Archaeological Map 4 of 9 
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Figure 4-8.5 Historical and Archaeological Map 5 of 9 
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Figure 4-8.6 Historical and Archaeological Map 6 of 9 
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Figure 4-8.7 Historical and Archaeological Map 7 of 9 
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Figure 4-8.8 Historical and Archaeological Map 8 of 9 
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Figure 4-8.9 Historical and Archaeological Map 9 of 9 
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4.1.2 Neighborhood Assessment 

Central Business District (CBD) 

Figure 4-9 Photos of Waterbury Green (Left) and Library Park (Right) 

Figure 4-10 Photos of City Hall (Left) and Train Station/Library Green (Right) 

Figure 4-11 Photos of Bank/Grand (Left) and Meadow/Field Intersections (Right) 
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South End 

Figure 4-12 Photos of Benedict Street (Left) and Benedict/West Clay Intersection (Right) 

Figure 4-13 Photos of Big Box Retail (Left) and Vacant Land on Benedict Street (Right) 

Figure 4-14 Photos of W. Dover Street at South End (Left) and S. Main Street (Right) 

Figure 4-15 Photos of E. Dover Street (Left) and Mill Street (Right) 

Figure 4-16 Photos of St. Anne's Church (Left) and Maloney Elementary School (Right) 
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Brooklyn 

Figure 4-17 Photos of Alder Street (Left) and Washington Avenue (Right) in Brooklyn 

Figure 4-18 Photos of Riverside Cemetery (Left) and Chase Park (Right) 

West End 

Figure 4-19 Photos of Highland Ave (Left) and Wilson Street (Right) in West End 
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 TRANSIT AND RAIL ASSESSMENT 

4.2.1 Demographic Characteristics 

Table 4-4 City of Waterbury Population Mode Split 

Table 4-5 City of Waterbury Vehicles per Household 

4.2.2 Transit Service Summary 
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CTtransit - Waterbury 

Figure 4-20 WATS Graphic 

CTtransit – New Haven 

CTfastrak and Express Bus Service 

Figure 4-21 CT Transit - Hartford Map 

Intercity Bus Service 

Paratransit Service and Dial-a-Ride 

 

http://www.waterburybusstudy.com/img/documents/WATS%20Final%20Report-Dec%202017.pdf
http://www.waterburybusstudy.com/img/documents/WATS%20Final%20Report-Dec%202017.pdf
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Figure 4-22 CT transit - Waterbury 
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Passenger Rail Service: Waterbury Branch Line 
(WBL) 
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 BICYCLE AND PEDESTRIAN 
ASSESSMENT 

4.3.1 Current Bicycle/Pedestrian Initiatives 

• 

• 

• 

• 

• 

o 

o 

o 

o 

o 
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Figure 4-23 Existing and Planned Bicycle Pedestrian Infrastructure Map 
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4.3.2 Existing Conditions 

Bicycle Infrastructure 

Sidewalks and Crossings 

Central Business District (CBD) 

• 

o 

o 

o 

o 

o 

• 

o 

o 

Figure 4-24 Photos of Waterbury Green (Left) and Grand Street (Right) 

South End 

• 

• 

• 

• 

• 

Figure 4-25 Photos of Market Square (Left) and Jewelry Street (Right) 

Brooklyn and West End 

• 

• 

Figure 4-26 Photos of Recently Constructed Freight Street Multi-Use Path 

 



SECTION 4.3 BICYCLE AND PEDESTRIAN ASSESSMEN

INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

 

154 

Overpasses and Underpasses 

Underpasses (Figure 4-27 and Figure 4-28) 

• 

• 

• 

• 

Figure 4-27 Photos of South Main Street (Left) and Bank Street (Right) Underpasses 

Figure 4-28 Photo of Meadow Street Underpass 

Overpasses (Figure 4-29) 

• 

• 

• 

• 

• 

Figure 4-29 Photos of South Elm Street Overpass (Left) and McMahon Street Access (Right) 

Cyclist and Pedestrian Collisions 
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Figure 4-30 Overpasses and Underpasses Map 
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 ENVIRONMENTAL AND NATURAL 
RESOURCES 

4.4.1 Environmental Constraints 

• 

o 

o 

o 

o 

o 

o 

o 

• 

o 

• 

o 

o 

• 

o 

• 

o 

o 
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Water Resources 

Figure 4-31 Photos of the Naugatuck River 

Water Quality 

Water Impacts 

• 

• 
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Figure 4-32 Surface and Groundwater Water Resources Map 
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Wetlands 
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Figure 4-33 National Wetlands Inventory Map 

 



SECTION 4.4 ENVIRONMENTAL AND NATURAL RESOUR

INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

 

161 

Figure 4-34 Potential Wetland Areas Map 
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Floodplains 
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Figure 4-35 Floodplains Map 

 



SECTION 4.4 ENVIRONMENTAL AND NATURAL RESOUR

INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

 

164 

Soils 
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Figure 4-36 USDA NCRS Web Soil Survey Map 
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Figure 4-37 USDA NCRS Farmland Soils Map 
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Endangered Species 
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Figure 4-38 Natural Diversity Database Map (Endangered Species) 
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 GEOTECHNICAL CONDITIONS 

4.5.1 Site Geology 

Physical Features 

Surficial Geology 
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Figure 4-39 Surficial Materials Map 
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Figure 4-40 Quaternary Geology Map 
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Bedrock Geology 
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Figure 4-41 Bedrock Geology Map 
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4.5.2 Soil/Rock Data 

4.5.3 Summary 
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Table 4-6 Studied Bridge Soil Profiles and Existing Foundations 



SECTION 4.5 GEOTECHNICAL CONDITIONS 

INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

 

176 



SECTION 4.5 GEOTECHNICAL CONDITIONS 

INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

 

177 



INTERSTATE 84 / ROUTE 8 “MIXMASTER” INTERCHANGE | ANALYSIS, NEEDS AND DEFICIENCIES REPORT  

SECTION 5 SUMMARY OF FINDINGS 

 

178 

5 Summary of Findings 

 EXISTING AND FUTURE TRAFFIC 
OPERATIONS 

Interstate 84 

Table 5-1 2017 and 2045 Deficient I-84 Freeway Segments 

Eastbound 

• 

Westbound 

• 

• 

• 

Eastbound 

• 

• 

• 

Westbound 

• 

• 

• 

• 

• 

• 

Route 8 

  

Table 5-2 2017 and 2045 Deficient Route 8 Freeway Segments 

Northbound 

• 

Southbound 

• 

• 
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Intersection Operations 

• 

• 

o 

o 

o 

o 

 ROADWAY GEOMETRICS 

Interstate 84 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Route 8 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

System Ramps 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Service Ramps 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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 STRUCTURAL CONDITIONS 

• 

• 

• 

 SAFETY CRASH ANALYSIS 

Interstate 84 

Eastbound 

• 

• 

Westbound 

• 

• 

• 

Route 8 

Northbound 

• 

• 

• 

Southbound 

• 

• 

• 
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System Ramps 

• 

• 

Intersections 

Bicyclists and Pedestrians 

 TRANSIT AND RAIL 

 KEY CONTEXT FEATURES AND 
CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

o 

o 

• 

o 

o 

o 
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 BICYCLE AND PEDESTRIAN 
INFRASTRUCTURE 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

 ENVIRONMENTAL CONSTRAINTS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

 


