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Original Tunnel Alternatives

e Single Bore — 26’-6" wide
e Single Bore — 52’—6” wide

e Twin Bores — each 26’-6" wide

(selected as the most cost
effective alternative)

Connecticut Department of Transportation




Project Inactive During WWI1I
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Post War - Tunnel Design

Parsons, Brinkerhoff, Hogan, and
MacDonald prepared design plans

1200’ long

Twin Bores — each with 23’ roadway
and 2’-6" curbs

Traffic estimate 13,000 (1950)
Adv. December 1947, Award Jan 1948

Contractors L.G. Defelice & Gull
Contracting

Construction March 1948 — November
1949

Cost approximately $2.0 Million

Connecticut Department of Transportation
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PE Study — Project No. 167-103

e CDM Smith retained in 2007 to
perform inspection and develop
rehabilitation alternatives for
structural and drainage
deficiencies.

Initial report detailed methods and
cost to replace tunnel lining and
waterproofing, elec./mech. systems

Subsequent iterations of the report
detailed construction alternatives
and associated traffic implications

Connecticut Department of Transportation




Projépt Location — Map View
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EXisting Conditions

= Significant Deterioration
- Prior Biennial Reports
- CDM Smith Inspection/Study

» Peak Hour Congestion
- Recurring Bottlenecks

= Emergency Response
Constraints

* Fire Safety System - None

Connecticut Department of Transportation




Tunnels

= Ground Water Infiltration
- Walls/Ceiling - Stalagmites
- Freeze/Thaw Conditions Y 4
- Falling Icicles

= Cross Section Deficient
- 26’ Existing Width
- 50’ Required (2 Lanes)

* Freguent Maintenance Requires Tunnel
Closures — Shifting Traffic

Connecticut Department of Transportation




Traffic

Tunnel Cross Sections Cause Traffic
Slowdown

Driver Perceptions

Peripheral Vision Changes Abruptly

Paved Shoulders — Non-Existent

Northbound Uphill Flow Impacted Most

Connecticut Department of Transportation
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Tunnel Built Cross Section
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Rehabilitation or Reconstruction

= Rehabilitation of Tunnel Evaluated in 2014
Report

- Significant Traffic Impacts During Lane Closures

- Geometrics Not Correctable Within Existing Tunnel
Widths

 Vehicle Speeds Through Tunnel Impacted
« Narrowness of Tunnel Causes Reduced Speeds

- Structural Integrity of Tunnels — Ground Water
Infiltration

Connecticut Department of Transportation




Rehabilitation or Reconstruction

= Rehabilitation Limits Benefits of Tunnels
- Future Service Life
- Future Traffic Flow Capacity

» Reconstruction Options Considered




Rehabilitation or Reconstruction

* Traffic Impacts with Rehabilitation
» Closure of One Barrel — Miles of Delays

Performance Measure

Throughput Volume
Average Delay Time Per Vehicle
Average Speed

Total Distance Traveled
Number of Stops

Total Stopped Delay
Total Travel Time

Total Annual Hours
Total Period Delay
Average Hourly Delay
Total Annual Delay
Increase in Annual Delay

Existing
Conditions
Value

80,619
44.1
55.4

335,332
109,123
125.8
6,048.40
2496
987.6
141.9
354,167.6

2019 Future
Conditions Without
Construction
Value

82,169
49.4
54.3

341,526
126,357
155.9
6,286.10
2496
1,127.5
162.0
404,359.6
50,192.0

2019 Future
Conditions
During
Construction
Value
75,495
121.3
42.7
312,305
275,233
292.9
7,313.25
2496
2543.8
365.5
912,245.7
507,886.1




Rehabilitation or Reconstruction

= DOT Analysis

Traffic Calculations indicate 28 mile backup with
travel delay at 252 minutes.

With 3020 volume reductions:

Traffic calculations show 5.4 mile PM peak queues
at 47.4 minute delay.

Connecticut Department of Transportation




Rehabilitation or Reconstruction

= Detour Routing

::
Local Detour Route

Raut\e 15 Exit 59 to Wh_alley Avenue
Whallev Avenue to [Fitch Street
itch Street to A ch Street _
Arch'Street to Dixwell Avenue
D:xwell Ave\ue to Ro}nte 15 Exit 60
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Rehabilitation Reports Summary

November 2014 Alternative
Construction Options Study

September 2016 Supplement

Studied Several Options
- New One-Lane Tunnel
- New Two-Lane Tunnel
- Widen Existing Tunnel
- Close One Existing Tunnel/Detour
-Close One Lane in Existing Tunnel
-Construction Bypass Tunnel (short)
-Construction Bypass Tunnel (long)

Additional Options to be
Explored

No Build (Do Nothing)

Heroes Tunnel

. | Alternative Construction
5 | Options Study

Final Report

Prepared for:
Cnnne:ticuzD:pamnent

Connecticut Department of Transportation




November 2014 Report

CDM Smith Evaluated the five tunnel rehabilitation and
construction options

Estimated Anticipated Useful Life
Recommended Construction Options: | e

BUILD NEW NB TWO LANE TUNNEL

WIDEN EXISTING SB TUNNEL

MAINTAIN EXISTING NB TUNNEL —
STORAGE/MAINTENANCE

Connecticut Department of Transportation




PE Study Alternative Matrix

WERGES TURNE

MASTER SCLNARKD DESCAIPTION AND CONCEPTUAL COST ESTIMATE

CORSTRUCTION SCLRAG SUMMARY
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New tunnel
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Additional Option

s Supplement to November 2014 Study

s Evaluate Potential Construction Bypass Tunnel options
Alignment/Geometry
Avoid District 111
Avoid Nature Center
Construction cost
Construction duration and sequencing




September 2016 Report

s Construction Bypass Tunnel Alternative

s Estimated Anticipated Useful Life

* Nothing Temporary Allowed Per Standards
* Revised Geometry — Minimizes Impacts

s Shorter Tunnel, Potential Steeper Grade

Connecticut Department of Transportation




CBT Alternative
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B' Dl VENTILATION
JET FAH (TYP.)
LIGHTING (T¥P.)

CAST M PLACE
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Figure 1 Cross Section of New temporary Two lane Tunnel
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Tunnel Boring Machine

Buckets - Toke Shield Skin — Provides Thrust Cylinder — Hydraulic

up the excavated high safety of personnel cvlinders are positioned around the

material and and machine particularly circumference and pushes the

convey into the in brittle rock formation shield forward from the previously

muck ring built tunnel ring Bacifilling - The annular gap between

through muck the excavated ground and the outside

. of the tunnel lining is filled
continuously with grout or pea gravel

Cutterhead —

J
‘

r's

contact pressure

(—
||~__|-__n_-"—!?ﬂ

Sagmental Lining

Erector - Remote-controlled,

movable vacuum
Mucking Ring - The Machine Belt = Conveys the manipulator to position the
excavated material taken up excavated material from the segmenty durlng rlog bulkding
by the buckets falls through cutterhead center to the
the funnel-shaped muck ring Beckup conveying system
onte the balt conveyor

pld Seomen ning M hine Marn red by Herrenkr he (diamete ggt}_gg!!g

L SRR i S S —
nttp://www. herrenkne om/en/produd ore-products/tunnelling-pipelines/single pld-tbm. html]



Road Header Machine




Enlarge Existing Tunnel

EXISTING TUNNEL 777 tiannnnanssn

PROTECTING SHIELD

e T e T R =i S e ———y
b

— J %@%ﬁﬂ_ﬂ%f%

—A

Figure 3.1: Typical Tunnel Enlargement Layout (Tonon 2010)

Connecticut Department of Transportation



Tunnel Rehabilitation Issues

= Tunnel Rehab/Replace Constraints
= District 111 Salt Shed
= New Haven Nature Center
» West Rock Ridge State Park

= Detouring Traffic!

» Crossover To Adjacent Tunnel — Single Lane
= Only At Night
= Otherwise, Traffic Backups for Miles

Connecticut Department of Transportation




Purpose Of Current Project

To correct current overall rating of “Poor” determined
by periodic inspections

Tunnel is currently inspected on a yearly basis
(biennial and special inspections)

Current “Poor” rating not an indication of an imminent
safety issue, but rather identifies the need for action
before a more serious condition develops

Project scope is anticipated to include rehabilitation
and/or reconstruction to address structural and
geometric deficiencies.

Connecticut Department of Transportation




Current Project No. 16/7-108

e Independent Utility from EXit 59

Prepare Additional Studies for
Alternative Analyses

Screen Alternatives

NEPA, Preliminary Design

Early Work — Geotech/Surveys

Connecticut Department of Transportation




Environmental Document/Process

* Prepare Environmental Document
- Alternative Analysis Including No Build
- NEPA/CEPA Processes
- Potential Environmental Impacts of All Alternatives
- West Rock Nature Center/West Rock Ridge State Park
- Public Outreach

* Preliminary Design
- Preferred Alternative
- Construction Staging
- Impacts




EXisting Environmental Resources
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Public Involvement — Support Process

INncludes:

= Community Advisory Committee

= ldentification and Engagement of
Stakeholders

» Project Website and Social Media

= Email Bulletins to Interested
Citizens and Community Groups




