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Case Studies

e Boston: Green Line Extension

e |stanbul: M4, Marmaray and M9

e |taly: Milan, Rome, Turin and Naples

e Sweden: Citybanan and Nya Tunnelbanan
e New York: Second Avenue Subway, Phase 1



Phase 1 of the Second Avenue Subway

P
y 96" Street Station

86™ Street Station




The Contracts

CONTRACT PROPOSED ACTUA INCREASE
Date Completion
Contractor Duration Duration Duration
Work Bids | Cost cost cost

o 3/20/2007 - 3/30/2012

g o /30/: e

2 s3TumnelConstructors )V (2) | 40months - 60 months

2 TBMTunneling $337 million - $378 million 12%
5/28/2009 - 11/5/2013 2

8 EE Cruz/Tully Construction  (2) 43 months ~ 53 months. 23%

£ Heavy Civi/Structural, and $325 million ~ $372 million 15%

% utiity Relocation

&

W 6/22/2012 - 8/7/2017

o

% EE. Cruz/Tully Construction  (7) 42 months = 61.5 months 46 ‘,A’

©  station Finishes, MEP Systems, $324 million ~ $ 411 million 27%
Ancillary Buildings, and Entrances
7/8/2009 ] ~ 11/16/2011
J.DAnnunzio & Sons, Inc. () | 19 months - 28 months 47%

> Excavation, Utility Relocation, $34 million - $ 41 million 19%

S andRoad Decking

£ sppon - 12/16/2014

&5 skanska/Traylor JV ) 37months ~ 52 months. 41;%

£ Heavy Civil/Structural | $302million - $326 million 8%

%

B ez ~ 9/29/2017 o
86th Street Constructors ® | 355months - 51.5 months 45%
Station Finishes, MEP Systems, $208 million - $266 million 27%
Ancillary Buildings, and Entrances |
10/1/2010 ~ 1/14/2014

% /! ./ . /14/: 1%

S schiavone/shea/Kiewit ® | 39months - 395 months

£ Cavern Mining, G3/G4 Tunnels, $ 447 million - $ 448 million 0%

2 and Heavy Civil/Structural

o

= 2/14/2013 - 8/3/2017

& i 71%

2 Judlau Contracting 33 months - 56.5 months

R station Finishes, MEP Systems, $258 million ~ $347 million 34%
Ancillary Buildings, and Entrances

& o ! - 12/29/2017

& Judlau Contracting (®  40months ~ 83 months. 108%

B Reconstruction $176 million - $ 229 million 30%

g 1/18/2012 = 7/12/2018

£ Ccomstock Skanska IV ® 55 months ~ 78 months 42%

& Track, Power, Signals, $262 million ~ $336 million 28%
and Communications
5/31/2007 } ~ 8/31/2021

% 9

< 'C’B A"::'i’cs et | 91months ~ 173.5 months 91%

. 481 million - $204 million 152%

b1 lanagement.

& 12720200 - 3/31/2021 -

£ Aecom-Arup v | 183months ~ 210 months 15 é’
Design and Engineering | $187million ~ $ 451 million 142%

Services



Primary Factors

e |[ntergovernmental Coordination
and Utilities

e Labor Wages and Staffing

e Procurement and Risk

e Station Design



Intergovernmental Coordination and Utilities

86th Street and Second Avenue Before and After Construction



A Story About Pipes
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Permitting/3rd Parties Add Uncertainty, Delay, & Costs

News

Project delays may cost taxpayers
$150K daily as DART officials and e How much more? Cost of crash wall on Southwest
line in Minnesota spikes 356%

Dallas council members squabble [EMILCEUICRGR TS ETd s

March 24,2021 | Track Construction

KERA | By Nathan Collins oo - Triangle light'rail pYOjeCt nnm K

Published February 28, 2023 at 3:19 PM CST

Royalston Av./
- Farmers Market —
Glenwood Av. Station

Transportation ~ Housing  Land

p
-
z
Eo: sportation
Mercer Island Abandons Long Legal Fight Bagest Crosk
B . Valley Station
Against Sound Transit
We're Hiring
Bryn Mawr
The Urbanist is hiring a managing Station
editor. Join our award-winning team.
Apply now. 394
Recent Posts
Disagreements between DART and city officials over excess tax revenue, project additions and a lack of Eymnivood|iink Faces Gpersilonsi
communication has delayed DART projects i Dallas. e Nk T e A1-mile-long barrier wall required by BNSF will cost more than originally expected.
Questions

The Metropolitan Council knows who is going to pay for this wall, but the new price is
Legislature Abandons Most Traffic

Delays in a Dallas area light rail project could cost

The Bahama's Racial History

b Safety Bills As Fatalities Continue T ing.
taxpayers $150,000 a day. That's a rough estimate oot onnue e staggering.
by a Dallas Area Rapid Transit (DART) official at —

Tuesday'’s joint committee meeting with the e ot fotare wiorten e Sstion coumoss SFsomd Transiyy  Sunday Video: What Traffic Shows of

Transportation and Infrastructure committee. Municipality will pay transit agency $2.1 million and

drop claims surrounding East Link extension. The Urtianlst Podcast: What Wefre



Labor and Wages

Second Avenue Subway Phase 1 Tunnel Boring Machine Staffing

Actual and Proposed Staffing

Team Number of Fully-Laden Employment Proposed Number of  Fully-Laden Employment
Staff/Shift Cost Staff/Shift Cost of Proposed Scenario

TBM Crew 20 $73,720 13 $47,457

Support Crews 26 $89,964 17 $57,882

Total per Shift 46 $163,684 30 $116,529

Total 138 $491,052 920 $349,586




Labor Productivity

Al

Second Avenue Subway TBM Launch Box



Agency Capacity

FLUOR,



Procurement and Risk

CONTRACTING APPROACH | second Avenue Subway

Phase 1 (10 contracts)
Design-bid-build

Design-bid-build
Design-bid-build
Design-bid-build
Design-bid-build
Design-bid-build
Design-bid-build
Design-bid-build
Design-bid-build

Design-bid-build

>

Phase 2 (4 contracts)

Advanced utility relocation
Design-bid-build

Design-build

Design-build

Design-build

Moving from DBB to DB




Station Design
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96 st. South: Walsh, K., Forgotten New York.; 96'" st. North: Google Street View.



Station depth in meters (track)

Another World is Possible

32410629 2835

Istanbul’s M5 Station Designs
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Factor of 8-12

Procurement and Soft Costs
A

Baseline: 1

A
Labor Physical Structures



Factor of 8-12: Static

Procurement and Soft Costs

A
Baseline: 1
Stations: *2.06 =2.06
Standardization: *1.35 =2.78
224 Labor: *1.50 =4.17
Procurement:  *1.85 =7.72

Soft Costs: *1.21 =9.34

15

2.78

A Sa
Labor Physical Structures



Recommendations - Management

e Find champions

e Import experts, adopt proven standards, cultivate in-house
expertise

e Collaborate with other agencies, particularly utilities

e Foster transparency

e Staff-up. Plan to avoid politicization and early commitment.



Recommendations - Procurement

e Use DBB or DB. Supervise contractors well. Be good clients.
e |temize contracts

e Ease, speed-up and standardize change order processes

o Keep the risk in the public sector

e Award contracts based on technical merit

e Standardize regulations

e Limit contingencies



Recommendations - Stations

e Standardize designs
e Use cut and cover, build shallowly
e Build small



Thank you

More at transitcosts.com

Contact: egoldwyn@nyu.edu



