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Slide 1:

Part 1: Project status and purpose
(Slides 1-18)

Agenda

* Project Status/ Purpose
* Hudson River Sampling Program

+ Conceptual Bridge Foundation Design and
Construction

+ Methods of Analyzing Impacts
« Open Discussion

Slide 2:

This is a meeting to explain our work in the DEIS
with the Cooperating agencies relating to the
recommendation to replace the existing TZB bridge .
The meeting with the Coorperating Agencies
focused only on the potential in-river impacts from a
replacement bridge.

This slide outlines the structure of the presentation.

Alternatives Analysis Process

Initial NOI Long List of Altemative Elemants
December 2002 OUTH | Tt R Comidor
-p - o halimar-w
(:'L ; "’—"‘_ ‘}—""ﬂ' *1—‘;'—"1 Level 1 Screening

Corridor Sconarios (W

[ B " Level 2 Screening

Alternatives \
Analysis g Aerradies and Sptions
Revised NOI FL. =1 Level 3 Screening

February 2008 sl

Slide 3:

This slide shows a summary overview of our scoping
process.

Scoping was completed early this year.

Four Reports Document
Scoping Process

= Scoping Summary Report

« Scoping Comments Report

= Transit Mode Selection Report

+ Alternatives Analysis for Bridge
Rehabilitation and Replacement
Report

Slide 4:

This slides lists the four major documents completed
at the end of scoping.

e The two scoping documents contained all the
scoping process background work, scoping
comments and responses and the alternatives
that will be evaluated in the DEIS.

e The Transit Mode Selection Report and
Alternatives Analysis for the Rehabilitation and
Replacement of the Tappan Zee Bridge contain
the respective transit mode and bridge analysis
and recommendations.

These documents are now available on our website
www.tzbsite.com.
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Working Group Meeting

Transit Mode
Recommendation
Tier 1 Transit - develop and analyze :

* Full-Corridor Bus Rapid Transit for intra and inter
county markets

« Commuter Rail from Orange / Rockland to Grand
Central Terminal

Begin Tier 2 Transit environmental process upon
conclusion of this EIS, then:

» |Implement Full-Corridor BRT in most expedient manner

+ CRT advances as circumstances and finances dictate

= WowrYorkstite = .
= Deparimentol Transportation m Mor- ot Rasd

e Yark Stale
Thewway Autharity

Slide 5:

This slide summarizes the overall tiering process as
presented in the spring of 2008 for transit.

e Tier 1 transit work will develop and analyze the
best CRT and BRT alignment solutions for the
selected modes

e The Tier 2 transit environmental process work
will commence upon completion of this EIS and
record of decision.

Bridge Recommendation

Tier 2 -Replacement of Tappan Zee Bridge

Rehabilitation of existing bridge in-kind is not
viable

Rehabilitation options require extensive new
work

Rehabilitation options retain serious
vulnerabilities

Replacement options have high life cycle
(150 yrs)

Slide 6:

This slide summarizes the main reasons for the
bridge replacement recommendation as presented
in the spring of 2008..

e The Tier 2 Bridge and Highway Analysis will be
concurrent with the Tier 1 Transit Analysis.

e Based upon our comparative analysis
performed in the bridge report , rehabilitation
was not reasonable for the reasons sited. The
replacement bridge will be designed with 8
general use lanes, shoulders, and to
accommodate the transit system: two lanes for
a Bus Rapid Transit system and two Commuter
Rail Transit tracks.

Replacement Bridge
Alternatives

Replacement TZB Alternatives

Possible Single Level Possible Dual Level

rey

Possiio i Leve at Wyach
stasea Ceumy

T o e e

b e
C LU ¥ . L
Wow Vlk S

g Mew Yark State
== R — m L i L

/ Thewway Autharity

Slide 7:

This slide summarizes the results presented in the
Alternatives Analysis for the Rehabilitation and
Replacement of the Tappan Zee Bridge:

e The outcome of the bridge report was the need
to refine and evaluate, in the DEIS, single level
and dual level replacement bridge
configurations that accommodate both of the
selected transit modes.

e  Further detail of the foundation design for these
two option configurations is presented later in
this presentation.

e All Alternatives with the exception of the No
Build Alternative assume a transit ready
replacement bridge.

DEIS Alternatives:
No Build

Statian
Rackland [ 1

Port

Uy Chester

Westohestar

- Tanyiown

Slide 8:

This and the following five slides outline the five
overall corridor alternatives to be evaluated in the
DEIS.

Alterantive A: The DEIS alternatives include the
required NEPA no build which for the existing bridge
includes:

e continued maintenance
e repair of the bridge by contracts

e continued operation of the movable barrier
system to provide 4 general use lanes in the
peak direction, 3 in the off peak direction
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BRT Travel Ways

+ Busway .
— Dedicated barrier-separated lanes '
— No mixed traffic /
+ BRT/HOV/HOT Lanes
— BRT lanes shared with HOV/HOT
vehicles
* Bus Lanes
— Dedicated in-street lanes
— No mixed traffic
— Signal prioritization

= Mew York State .
o () M st

Slide 9:

The other four alternatives all include CRT across
Rockland County to the Hudson Line but differ in the
type of travel ways for the Bus Rapid Transit system.

This slide explains the three different type travel
ways for the the Bus Rapid Transit system. These
different travel ways vary in cost, performance and
environmental impact as well as location within the
corridor.

The other four alternatives have BRT across the full
30 miles of corridor.

Full-Corridor Busway
and Rockland CRT

Port
Chester

= e - Vork Siste
i anrsion ) Moo (Y AT

Slide 10:
Alternative B:
e Replacement TZB
e CRT across Rockland to Hudson Line
e Rockland BRT in busway
o  Westchester BRT in busway

c Busway/Bus Lanes
and Rockland CRT

Port

o
Sufem Chester

Rockland

Slide 11:
Alternative C:
e Replacement TZB
e CRT across Rockland to Hudson Line
e Rockland BRT in busway
e Westchester BRT in buslanes

Port
Chester

= Neworstate
== Department of Tansportation

Slide 12:
Alternative D:
o Replacement TZB
e CRT across Rockland to Hudson Line
e Rockland BRT in HOV/HOTlanes
e  Westchester BRT in busway
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HOV / HOT / Bus Lanes and
Rockland CRT

Port
Chester

Tarrytown

Agency Involvement

* What other agencies will be involved in
reviewing the DEIS?

» For the Bridge, what permitting or
approval role will they ultimately have
after the EIS is completed?

* Why is it important to collaborate with
them?

= Newvork State %
e anponsion () Vet s

+ Scoping Summary Report presents an
overview of the study methodologies to be
used in preparing the DEIS and a DEIS
outline

» A more detailed DEIS methodology report
is under preparation for review by the
Cooperating Agencies
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Slide 13:
Alternative E:
o Replacement TZB
e CRT across Rockland to Hudson Line
e Rockland BRT in HOV/HOTlanes
e  Westchester BRT in buslanes

Slide 14:

Permits will be required before the project can be
constructed. While these permits are not required
until after the preparation of the EIS, it is important
to collaborate with the agencies responsible for
issuing the permits so that their concerns can be
addressed early in the environmental process.

The preferred alternative presented in the DEIS
must be permittable.

We want to understand and be responsive in the
DEIS to the issues agencies have about resources
so that they are addressed in the DEIS and are
carried forward integrally into the permitting process.

Slide 15:

One of the key elements of the 6002 process is
collaboration on DEIS methodologies. These
methodologies are the means by which potential
environmental impacts will be quantified.

Specific to this project the DEIS methodologies were
contained in the spring 2008 scoping update packet
and in the Scoping Summary Report that was
distributed to all agencies.

We have since been developing a more detailed
DEIS methodology report that will be circulated
shortly to agencies for a 30 day review.

Slide 16:

This slide presents the key milestones for the project
schedule:

e DEIS issued (the D diamond) in late summer
2010

e Public hearings (the M7 diamond) in the fall of
2010

We expect to have an agency draft of the DEIS
available to the cooperating agencies before the
issuance of the public DEIS.
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Purpose

+« SAFETEA-LU directs that, to the maximum
extent practicable, each Federal agency
carry out its obligations under Federal laws:
= Concurrently and in conjunction with the
FHWA/FTANEPA review process.
« Implement coordination plans that ensure early
involvement and productive interaction.

= NewVorkSiate
= Oy V— m Meten-Noot Rand

Process /| Outcomes

+ The first of a group of meetings at
milestones planned with cooperating
agencies to collaborate on the development
and analysis of alternatives.

+ Specific subject area technical meetings
will be scheduled as required.

Outcome:

Arrive at a preferred alternative that can
ultimately be permitted by the agencies.

Tedpoau ® Matro-Horth Railroad

Slide 17:

To facilitate early involvement of the agencies and
as required by SAFETEA-LU, we implemented the
Hudson River sampling plan prepared a number of
years ago in collaboration with the many resource
agencies. We now have results from that sampling
program and we believe that the data obtained from
the Hudson River sampling plan and our proposed
methods of analyzing impacts is sufficient to
proceed with the DEIS analysis.

We are now bringing together the design
development of the replacement bridge with the
Hudson River sampling data and the DEIS Analysis
Methodologies. This is an important part of our
collaboration efforts with the cooperating agencies.

Slide 18:

Given the complex nature of the bridge work relative
to the Hudson River Ecology, we are focusing the
first meeting with the cooperating agencies on the
bridge. Future meetings will be scheduled once
bridge options are fully defined and another meeting
once a preferred alternative is identified.

Additional technical meetings will also be scheduled
on specific subject areas such as sediment, acoustic
analysis and dredging.

The first of these technical meetings will be
scheduled once the DEIS methodology report is
released.

At the Cooperating Agency meetings, we are
requesting that key staff from agencies be identified
for these technical meetings.

We will also be scheduling specific issue meetings
with those agencies that have corridor resource
issues as the DEIS progresses.

Hudson River
Sampling Program

Presenting:

Mark Moese PhD, John Szeligowski
AECOM Technical Services Northeast Inc.

Slide 19:

Part 2: Hudson River Sampling Program
(Slides 19-36)
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Slide 20:
Principal Technical Questions

This slide presents the goals of the Hudson River
are habitat conditions within the existing bridge and . . . .
sed bridge alignments? sampling program in the form of a series of technical
watic habitat qUeStiOnS.

gnment support unique

emenl alignment potentially provide unique habitat

onditions in the River at TZB?
y, tempera

Existing Ecological Data for Slide 21:
Hudson River Existing Ecological Data for Hudson River

Existing sources of ecological data of the Hudson
NOAA Watershed Database River are identified here.

NYSDEC Bio-criteria project

Electric Utility fish surveys 1973 to present
NYSDEC Breeding Bird Atlas surveys

Lamont Doherty Earth Observatory —
sediment characteristics

Technical literature

TZB Ecological Sampling - Slide 22:
Program Development TZB Ecological Sampling Program Development

2 Various state and federal agencies have significant
» Agencies Consuited . t to the Hud Ri Ecological S I
Federal: USACOE , USEPA, and USFWS, NOAA (NMFS) Input to the Rudson River Ecological sampling
State: NYSDEC and NYSDOS program.

« Surveys:

Fish and Benthic Invertebrates

Water Quality and Sediment Chemistry

Submerged Aquatic Vegetation (SAV) and Wetlands
Birds and Mammals

Surveys conducted from September 2006 through May 2008

Results of Ecological Slide 23:
Sampling - Fish Results of Ecological Sampling — Fish

pa— This is the summary of our fish sampling program.
+ Gill nets deployed for over 820 hours in water depths of 6 to 35 ft
= Acoustic surveys ranged across entire river width

BIOMASS

» Captured over 2,000+ fish; 25 Species. Catch dominated by white perch
« Fish populations more numerous in warmer months

= Migratory and commercial species (striped bass, shad, etc.) captured

« YoY individuals captured during all sampling events

wia R ework Sue
amporaton Metro-Norih Rallenad 'yl Thrusmy Authority
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Fish, cont’d

ESA SPECIES
= Shortnose sturgeon listed for Hudson River

captured May through October in water
to 30 fit
ach not a spawning habitat

BRIDGE HABITAT

Fish not observed using the existing bridge structure as a refuge or
foraging area

+ Acoustic surveys indicate fish populations increase with distance from
the bridge

* No major difference in fish assemblages between bridge and new
span alignment

%) Wow o Sute
Gt Thrueny Authority

April Horizontal Fish
Distribution — Southside

fal st riliution: 1008, 505

mins
05

1 MR
of Transportation Metro-Horth Rallmad

Results of Ecological Sampling
- Benthic Invertebrates

Populations change with seasons

— higher numbers in late summer and fall

— lower numbers in winter and spring

No statistically significant difference between existing bridge
and proposed alignment

Bridge piers well colonized with marine plants and
organisms

Live oysters collected during sampling (further mapping this
summer)
A robust blue claw crab population occurs within the current
and proposed bridge alignments

H tate wTa '
Depart canspontaon Metro-Horth Railiosd

Slide 24:
Results of Ecological Sampling — Fish continued

Summary continued:

Twelve short-nosed sturgeon were captured during
the sampling program.

No major difference observed in fish assembleges
between the existing bridge and along new bridge
alignment.

Slide 25:
Horizontal Fish Distribution

Shown here are the transects followed by the
acousic survey vessel.

The vessel traversed the river at intervals 50 ft, 100
ft, 200 ft and 400 ft north of the structure and 50 ft
and 100 ft south of the structure to acertain the
location of fish. The arrows indicate in which
direction the acousic sounding was pointed.

Slide 26:
April Horizontal Fish Distribution — Southside

Indicated here is that more fish were found in the
main channel in the early spring time shen the
temperature are low and very few outside of the
main channel.

Slide 27:
Results of Ecological Sampling — Benthic
Invertebrates

Benthic populations change with seasons. Live
oysters and blue claw crabs are found at the bridge.

More mapping of these oyster beds will be done.
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Wetlands and Submerged
Aquatic Vegetation (SAV)

* No vegetated tidal or freshwater wetlands located within or
adjacent to the existing or proposed bridge alignments

« Developed shorelines (e.g., bulkheads, rip rap) within
existing and proposed alignments

+ Vegetated tidal wetlands
- Piermont Marsh, approx 2 miles south of bridge
- Croton Marsh, approx 5 miles north of bridge

= No SAV beds identified within and adjacent to existing and
proposed bridge alignment (additional surveys this summer)

* SAV was limited to two locations north of bridge in marinas

WTA
of Transportation Motro-North Railroad

Hudson River Ecologic Timeline:
November - April

December January February

Throughout winter season, potential spawning of Atlantic tomeod and presence of their early life stages
may aceur in TZ reach

run begins when water rise ower

March April
The spring season is dynamic in the TZ Reach. Al mid-April, the water warms above 5C commencing a

period of increased activity for many species. Ater the temperalure rises above 12C. many anadromous
Species commsnca their spawning runs from coastal water to upriver lacations.

= NowYo WTA g% Now
= oupar —— etio-Noah Ralesd

Hudson River Ecologic Timeline:
May - October

In summer months, fish occur at all depths: although. the deep channel still has the highest concentration
of fish. During the summer, numerous eary life stages of many species are presant. Shortnose sturgson
piured in shallow and deep waters throughout summer

August October
In September and eary part of Oclober - fish poputations similar 1o that of summer months.

As water begins ta cool, marine species and blue crabs leave TZ reach, Also, year-round resident fish
numbers begin to decline. Shornose sturgeon present in TZ reach atleast through October.

v York State
of Transpostation Motro Nocth Railroad hruway Authorty

Existing Water Quality &
Geophysical Data

* USGS, NOAA, and HRECOS Data
- Long term continuous data sets
— USGS gage at Poughkeepsie monitoring
suspende: diment load and
concentration since 2002

+ Contamination Assessment and Reduction
Project (CARP)
— Database of water quality data including
sediment concentrations

+ Scientific Literature
— Hudson River Estuary is well studied

MTA
anspodtation Wetro-Honh Ralrmad

Slide 28:
Wetland and Submerged Aquatic Vegetation (SAV)

Neither wetlands or SAV were found at the existing
bridge or along the proposed bridge alignment.

Slide 29:
Hudson River Ecological Timeline: November — April

When water temperatures fall below 12°C, fish
activity is markedly reduced at the TZB, however,
comcod migrate through the area during early
winter.

Slide 30:
Hudson River Ecologic Timeline: May — October

During summer the TZB reach experiences the
movement of numerous fish populations.

Slide 31:
Existing Water Quality & Geophysical Data

Considerable water quality data was found from
other investigations for the Hudson River.
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TZB Water Quality Slide 32:
Program TZB Water Quality Program

— 3 Water quality data was obtained at the bridge as
"fc‘ggﬂ?ﬁ,ftzg“; Siidue . part of the Hudson River Survey program. In
~ October 29 - December 4, 2008 ] addition dispersion studies were conducted in the
Daia river for calibration of 2D and 3D models.
— Water column data acquisition (temp,
salinity, turbidity)
— Grab TSS samples
— ADCP velocity measurements
— Water surface elevation gauging
— Dye tracer dispersion measurements

w York State WA
of Transpodtatian Metro-Nosth Rl

Water Quality Summary - Slide 33:
Suspended Sediment Water Quality Summary Suspended Sediment

Sodiment i at 0 and Survay Grab Samplos

e Suspended sediment data is available from the
il i S i S T USGS Poughkeepsie monitoring station. Since that
e e i Ik station is 35-40 miles north of the TZB, TSS data
was collected during the water quality surveys
conducted for the TZB. Typical sediment loads in the
water column at TZB are in the range of 20mg/l to

40mg/I with spring peaks exceeding 100mg/I

Concantration fmgiL)
EI 2

Water Quality Summary - Slide 34: o
Hastings-on-Hudson 15 Year Average This slide shown temperature and salinity conditions
= monitored over a fifteen year period at Hastings on
— gt 5 Hudson.
£ :
4 H
- . Slide 35:
Sediment Sampling Program Sediment Sampling Program

* Objectives , o Two rounds of sediment sampling were conducted
— Assess sediment quality for resuspension impacts

— Characterization for disposal at the brldge-
— Compare project area to Hudson River averages
Sediments were collected at 38 locations and at

SNTa uRds of Samping each location the samples were split at either 0.5 or

— September/October 2006

+ 38 locations, 1-ft sampling intervals 1.0 ft intervals for laboratory analysis. Laboratory
e el ol s analysis included tests for metals, PCBs, and dioxins
— October/November 2008 A
« 38 locations, 1-ft and 0.5-ft sampling intervals among other contaminents.
+ Metals, Pesticides, PCBs, BN SVOCs, Dioxins
jow York State
it Trand it
Stakeholders Advisory Working Group Meeting June 25, 2009
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Acoustic Survey Results - Slide 36: . ]
Industrial Age Sediment Acoustic Survey Results Industrial Age Sediment

This slides shows the location of industrial age
sediments within the TZB vicinity.

Industrial age sediments are those that may be
contaminated as a results of discharges into the
Hudson River.

Sediment Chemistry - Slide 37: . o
Preliminary Results Sediment Chemistry Preliminary Results

Sediments at the TZB have either low or moderate
levels of contamination are are similar in chemical
composition to sediments found north and south of
the bridge.

Conceptual Bridae Design and Construction Slide 38:
Presented by Mark Roche W Part 3: Conceptual Bridge Design and

Construction
(Slides 37-61)

Part 3 of the presentation to the Cooperating
agencies included detail on the overall scale of
construction as well as detail of anticipated
construction sequence. The information presented
was similar to that discussed at the preceding bridge
working group meetings.

Slide 39:

This slide lists the anticipated outcomes from the
EIS for the replacement bridge. Note the outcome is
For the bridge the DEIS preferred Alternative not to determine the final replacement bridge form
will identify: but rather to fully identify potential environmental
1. Single or dual level bridge implications for various forms, alignments and types.
. Bridge alignment

P
3. How we accommodate transit
4

. Bridge types

Stakeholders Advisory Working Group Meeting June 25, 2009
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DEIS Process for Replacement TZB

Bridge Options Definition
1. Single Level Replacement

.
2, Dual Level Replacement |

1 Reguiatory
) .| Agencies
Evaluate Bridge Options And Pubiie

Collaboration

Identify Preferred Option ~ + |

Slide 40:

This slide shows the simplified three step process to
be used to define and evaluate the replacement
bridge in the EIS. The initial goal is to define the
physical arrangement of the single and dual level
bridge options.

The next slide shows Step 1 expanded to include all
the items to be studied.

Step 1: Bridge Options Definition

Siug 4. anily Comiguration Ogtians

0000080

; 0000000

Slide 41:
This slide shows Step 1 in the EIS process for the
replacement bridge.

In Step 1A all possible bridge configurations are
considered with respect to engineering and
operational requirements leading to a reduced list of
practical and feasible options.

In Step 1B a series of studies common to all bridge
configurations is conducted. These studies include
construction staging and demolition of the existing

TZB etc. for example.

The outcome from Step 1 will be the Bridge Option
Definition Report that will present the preferred
arrangement(s) for both the single and dual level
bridge options.

W7 Single Level Bridge Configuration Options

2 £ ot 2 SN o
L) T efF e ITY
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Slide 42:

This slide shows the current list of single level bridge
configuration options developed as part of the
outreach program, particularly at the bridge
stakeholders advisory working group meetings.

The remaining configurations are those that may be
used to evaluate the bridge options in the DEIS.

Eﬂ Dual Level Bridge Configuration Options

@ s p———
) | @ P e
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Slide 43:

This slide shows the current list of dual level bridge
configuration options developed as part of the
outreach program, particularly at the bridge
stakeholder advisory working group meetings.

The large image on the left is the representative dual
level option used in the Alternatives Analysis for the
Rehabilitation and Replacement of the Tappan Zee
Bridge Report as part of Scoping.

The remaining configurations are those that may be
used to evaluate the bridge options in the DEIS.

Stakeholders Advisory Working Group Meeting
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7z Scale of Construction

ez Existing Geology

- TR e T

Water Dapth 4611,

Slide 44:

This slide shows the types and extents of the soft
soils and rock deep below the Hudson River. These
deep soft soils imply complex foundations, whose
form and efficiency dominate the design of the
overerall replacement bridge.

Pz Scale of Construction

-.. Bridge Design Approach

,,_r' ;'Tm‘ : _%J

Tyl A
iy
Trry
Existing TZB Proposed Single
Causeway Level Option

e

Existing TZB

e g ([EEEEESEE] t
L Replacement TZB

™~ Apprax Depth o Rack = 700f

Slide 45:

On the left this slide shows the foundation solution
adopted for the existing TZB over the deepest soft
soils — shallow timber piles reaching only 50 feet
below the river bed.

The image on the right shows the likely foundations
for a replacement bridge — deep steel and concrete
foundations reaching 300-400 feet below the river
bed. Installation of these piles is a major activity for
a replacement bridge with the piles installed in
pieces as they are too long to be brought to site in
one piece. This implies splicing together pieces on
site to form one pile.

Conceptual Construction Zone Activities

srresemeersze  FOUNdation Containment

Standard Cofferdam Hung Cofferdam
Canstruction Gonstruction

Slide 46:

This slide and the next three show examples of
bridge foundation and superstructure construction
from other bridge sites that would be similar to that
used for this replacement bridge.

Shown here are two different cofferdam types.
Cofferdams are enclosed areas within which
construction can take place.

On the left is a standard cofferdam which reaches

from the above the water level all the way down to

the riverbed. On the right is a hung type cofferdam
that reaches only 15-20 feet into the water and has
an closed base. This latter type is typically used in

deeper water.

Pz Conceptual Construction Zone Activities

o Pile Construction

8-ft diameter steel shell

Mutipls site
Welding of pile sections activities

Steel shell pile installation

Slide 47:

This slide shows the equipment and techniques for
installing the types of piles likely for the replacement
bridge.

The image on the left shows the pile driving hammer
and the temporary support frame used for
installation.

The center images show the size of the pile and the
preparation of the welded connection between two
sections.

The right image shows the extent of the activities
that occur in the river during construction — all piers
are under construction at the same time.
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Conceptual Construction Zone Activities
Pilecap and Pier Construction

Castin-place concrete pier

Concrete pour in
progress for pilecap

Slide 48:

The image on the left shows the equipment and
number of barges used in the construction of one
example pilecap.

The image on the right shows concrete being placed
in the pile cap and column.

Pz Conceptual Construction Zone Activities

__ Superstructure (Deck) Construction with affsite prefabrication

Erection of precast concrete deck sections

Slide 49:

This slide shows the erection of the superstructure
(the deck above the column).

In the bridge shown, the deck is precast at a location
distant from the bridge and barged to site where it is
lifted into position. It is anticipated that this type of
prefabrication would also be used for the TZB
replacement bridge.

Also in this slide it is worth noting that the bridge
was comprised of two parallel structures. For
economy, the contractor effectively built one of these
structures all the way across the river first and then
built the second structure. Effectively the second
structure was built off of the first as this provided
easy access.

7z Scale of Construction

- Possible Replacement Bridge Options

P} Ll Qition Single Leve! Option

! L | Tyt Il {

e i
Lk 4 Frve

b

+ 430-foot span between piers
+ 2 separate parallel structures

+ 12-16 piles in each pilecap

+ d-foot dinmeter steel shell piles
+ Pille cap size — 56 11 x 36 11

+ Number of pilecaps: 78

+ Number of pikes: 1014

» 230-fool span between piers
* 3 separate parallel structures

* 912 piles in each pilecap

* d-foot diameter steel shell piles
* Pile cap size - 52 fi x 40 1t

= Number of pilecaps: 170

= Number of piles: 1658

Slide 50:

This slide and those following present conceptual
construction staging for both the single and dual
level options.

For the purpose of this study two representative
single and dual level options are used — these are
the same as used in the Alternatives Analysis for the
Rehabilitation and Replacement of the Tappan Zee
Bridge Report as part of Scoping. Further
development of the conceptual construction staging
will be necessary once the preferred configurations
are determined as part of the Bridge Option
Definition Report.

The slide presents an initial comparison of the total
pilecaps and piles for each representative option. Of
particular note is the difference in the number of pile
caps — 78 and 170 for the dual and single level
options respectively. These number of pilecaps
correspond to the likely minimum spans for the types
of structure shown.

Stakeholders Advisory Working Group Meeting
Combined Bridge and Environmental

June 25, 2009
Page 14 of 20




Working Group Meeting

Conceptual Construction Zone Activities

Dual Level Bridge — Zones with Common Construction Sequence

128 ¢H T i =R

Slide 51:

Using the representative dual level option as an
example this slide identifies five different zones
across the river corresponding to different
foundation construction activities:

e Zone A1 and A2 foundations would be built
using the standard type cofferdams accessed
from temporary platforms out from each shore.

e Zone B1 and B2 foundations would be built
using standard type cofferdams accessed from
barges.

e Zone C foundations would be built using hung
type cofferdams assessed from barges.

Conceptual Construction Zone Activities

__ Deeper Zone C Construction Area

mmuurrrrm:n*-fg*! ¢ !’!/1:—@_ ;@:ﬁ ik A_

Slide 52:

Zone C corresponds to the area of deep water
around the main spans. This area has a similar
extent to that of the buoyant foundations in the
existing TZB.

yﬁ Conceptual Construction Sequence and Duration

Example Construction Sequence - Zons C Side Spans

@ - 126 wark shifts

Slide 53:

This slide shows a breakdown of all the activities
required for the construction of one single pilecap in
Zone C.

Though the list of activities is too detailed to read,
the final result is that 126 shifts are required for the
construction of one single pilecap. Assuming one
shift corresponds to one day — it takes 126 days to
construct each pile cap.

Conceptual Construction Sequence and Duration
Dual Level Option: Zone B - Foundation Construction Sequence

O Cufferdam nsinbiatios

@ Sieed Pie Shell Canvtrucion

Slide 54:

This slide also presents a breakdown of all the
activities required for the construction of one single
pilecap — this time though a pilecap in Zone B is
used.

All the activities can be broken down into three
prime activities: cofferdam installation, pile
construction and pilecap construction. For each of
these three groups of activities the constuction
duration for a single pier and all the piers in Zone B1
is shown.

Considering the installation of the cofferdams only
only one crew is assigned to this activity a period of
28 weeks would be required to complete all 54 units
in this area. This is a very long period and would
result in a very long overall duration of construction.
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To reduce the period of construction multiple
cofferdam installation crews would be used — for
example if four crews are used the construction
duration would reduce to 7 months.

Similarly, for the grouped activities assciated with
pile and pilecap construction multiple crews would
be required to reduce the overall construction
duration.

In summary, the very long durations associated with
construction indicate the need for multiple
construction crews working in different locations at
the same time to reduce the overall constuction
period.

Conceptual Construction Sequence and Duration

Dual Level Option: Zone G — Foundation Canstruction Sequence

@ Steel Pile Shell Constractian

@t Cofferdun Consirnction

Slide 55:

Similar to the previous slide, the construction
activities in Zone C can be collected into three
activity groups. Different from the previous slide
however, for Zone B, the first activities in Zone C are
associated with pile construction rather than
cofferdam installation.

This difference in construction sequence results in
potentially different environmental impacts and is

deliberately highlighted to enable further study of

these impacts using methods outlined later in this
presentation.

Conceptual Construction Sequence and Duration
_ Dual Level Option: Overall Construction Schedule

Slide 56:

Based on the number of crews, as developed using
the data in the previous slides, the overall
construction duration for the replacement bridge was
developed an is presented in this slide for the dual
level bridge.

The resulting duration is just less than five years
assuming no moratorium on construction.

As shown, the color coding of activities corresponds
to the activity groups discussed in the previous
slides. The activities shown in green are either
preparatory or demolition activities.

This overall diagram integrates all construction
activities. All activities are interdependent and any
change to the duration or positioning of one activity
within the sequence would have an effect on all
other subsequent activities.
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E”i} sonceptual Construction Sequence and Duration

_lual Level Option: Zone A Construction Period

i
Zome A2

Slide 57:

As shown in this slide, it is possible to extract the
overall construction activities for the activities in
Zone A and to understand how they can be
accomplished within the overall interdependent
sequence.

Notably, the activities in Zone A can not all occur
one after the other. Rather many activities are
separated by a period of two years as access to
construct all the foundations in this area is not
possible until the existing bridge is removed.

B Construction Sequence and Duration

.. Dual Level Option - Zone B Construction Period

Zone BI
o

e

.
Zowe B2 ¢

Slide 58:

Similarly, it is possible to extract from the overall
schedule the positioning of the activities in Zone B.

Construction in this zone occupies the first three
years of construction. Similar to Zone A, activities
are again separated because of conflicts with the
existing TZB.

Wz Construction Sequence and Duration

«mmeemes DUl Level Option - Zone C Construction Period

Zowe €

\
A J
b (b 31 !
vt

%,

Zowe €
(Main Spians)

Slide 59:

This slide shows how the grouped activities in Zone
C would fit within the overall interdependent
construction sequence.

Notably this zone includes the main spans which
would have the largest foundations. Construction in
this zone would take just over four years to complete
but would not be restricted by any conflict with the
existing bridge.

Construction Sequence and Duration

Dual Level Option — Preliminary Activities At Nyack Shoreline

Nyack Shoreline

Slide 60:

Based on the knowledge of all the construction
activities and the construction duration it is possible
to estimate the size, type and numbers of support
equipment and barges that are necessary to
facilitate construction.

This leads to the sizing of support facilites and
access requirements at each end of the replacement
bridge — as shown on this slide for the Nyack
landing. Specifically this slide shows the extent of
dredging, temporary platforms and access roads.
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7z Construction Sequence and Duration
- . Dual Level Option - Preliminary Activities At Tarrytown Shoreline

i
Tarrytown Shoreline

Slide 61:

This slide shows the extent of dredging, temporary
platforms and access roads that would be required
at the Tarrytown landing.

Construction Sequence and Duration
- Demolition Sequence

Existing TZB Segments

In-River
Methodologies

= Estimate effects of acoustic levels
— Pile driving
+ Estimate effects of suspended sediments
— Dredging
— General construction
+ Evaluate loss of habitat
— Temporary
— Permanent

York Stats WA
rmentof Transportation Mstr-North Raiirs

Acoustic Analysis -
Methodology

NMFS, USFWS and State agencies agreed to
interim fish injury criteria for

— Woodrow Wilson Bridge

— California bridges

Typical metrics used to set criteria:
— Peak pressure levels

— Sound exposure levels (SEL)

— Root mean square (RMS)

== NewYorkSt WA M York State
== Department ol Transpodtation Metro: North Radroad Thruway Authority

Slide 62:

Finally for this part of the presentation it is necessary
to consider the demolition of the existing bridge in
some detail as the assciated activities will have their
own potential environmental impacts.

At the present time, it is anticipated that the existing
TZB would be demolished in the reverse order of its
construction. The exception would be the
foundations for the eight buoyant foundations
around the main spans where special techniques
and protection are envisaged.

Slide 63:

Part 4: In-River Methodologies
(Slides 62-69)

Three principal effects of bridge construction are
identified on this slide. They are underwater
acoustic pressures generated by pile driving,
suspended sediments from construction activities,
and the loss of bottom habitat either on a temporary
or permanent basis.

Slide 64:

Federal and State agencies have identified acoustic
pressures that may be injurious to fish. These injury
levels were established for projects in California and
the Woodrow Wilson Bridge. Metrics were
established for both peak pressure levels and
cumulative pressure levels.
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Acoustic Analysis -
Methodology (cont’d)

» Apply available empirical models (NMFS)

— input site conditions, pile size, hammer energy, striking

cycle, driving duration, etc.

— calculate acoustic metrics from proposed pile driving

program

— Estimate radius of effects
» Evaluate ecological effects
» Apply BMPs as appropriate

Typical EMPs -
Pile Driving

Cofferdams
+ Flooded
+ Dewatered
Air bubble curtains/rings
= Single ring
= Multiple stage
Isolation casings
Cushion blocks

Stste Wi
ntof Transportation Wstre-Narth Rallrosd

Suspended Sediment
Methodology

Activities considered

+ Dredging

+ Vessel movements

+ Pile driving & cofferdam installation
= Existing bridge demolition

Method of analysis

= Literature review

= Conceptual model

* Hydrodynamic models
— RMA2/4 and EFDC

Suspended Sediment
Methodology

* Approach g
— Determine ambient TSS levels

— Estimate water column load from
construction activities

— Model transport and dispersion
— Apply metrics to assess ecological
impacts

Slide 65:
Acoustic Analysis Methodology (cont’d)

The approach being taken for the TZB is to use the
available NMFS model to estimate acoustic
footprints for construction activity. Based on the
acoustic footprint, ecological effects will the
estimated and Best Management Practices (BMP’s)
applied.

Slide 66:
Typical Best Management Practices (BMPs) for Pile
Driving

Typical BMP’s that have been accepted on other
projects and may have application here are
presented on this slide and the photos identify
various bubble curtain arrays, one of the BMP’s

Slide 67:
Suspended Sediment Methodology

Sediments may be suspended as a results of
dredging and cofferdam installation among other
activities.

Once sediments are in the water column, their
disperson will be estimated using 2D and 3D
models.

Slide 68:
Suspended Sediment Methodology

This slide show the output of the modeling of a
suspended sediment plume.
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Typical BMPs - Slide 69:
Suspended Sediment Typical BMPs — Suspended Sediment

Best Management Practices (BMPs) for suspended
Environmental ‘ sediments include use of environmental dredging
dredging equipment ; f T equipment, work in cofferdams and where applicable
Avoid barge overflow ! / : . turbidity curtains. The slide shows an example of
Computer control of environmentally sensitive equipment..

operations 1
Work in cofferdams
Turbidity curtains

= ek A ) Mo York St
F= oepanmectot Tansportatan WRRY MetroNorth R ) Thrunay Authorty

Typical BMPs - General Slide 70:
Construction Activity Typical Best Management Practice (BMPs) for

General Construction Activity

Sequence work Another BMP will include the sequencing of
= Tamporly construction work either temporarily or spatially,

~ Spatiall et : ; .
" p_:' o considering the impact to the river environment.
onitor

— Fish
- Acoustic levels

It is expected that significant monitoring will occur
during construction for underwater acoustic levels

- 1SS andusteratally and suspended solids

== NewYork State WA
= Departmentof Transporiaion fetro-North Rsdond

Slide 71:

Summary

Part 5: In-River Methodologies

+ The project is real, now into the DEIS phase. (Slides 71)

* Resources will be required from the Agencies as
we collaborate, strive for an efficient, productive
process.

Need to understand and incorporate in our
process the Agencies regulatory requirements
and concerns.

Agency technical meetings required, particularly
on emerging areas of analyzing impacts.

Time invested now will result in overall

efficiencies. s 2 v
* L
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