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KEEPING PROJECTS ON TRACK
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SFMTA Central 
Subway

Helping SF MTA Allocate 
Delay Responsibility

LA Metro’s $1.2B 
Crenshaw LAX 

Helping LA Metro & FTA 
Predict Revenue Service

BART Transbay 
Corridor Core Capacity 

Helping FTA and Congress 
Better Understand

Schedule Issues

Second Avenue Subway
Helping MTACC President 

Take Informed Action

7 Line Extension
Helping NYC Transit Get 

the Project Done on Time

�

Agenda
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Construction 
Manager

PMOC

Scheduler

Claims 
Expert 

PM 
Systems

Best 
Practices

Bruce Stephan, PE, PMP
EXECUTIVE DIRECTOR – WEST

40 years' experience
25+ years with PMA

Professional Engineer – Civil
Fellow – PM College of Scheduling
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7 Train Extension
New York City Transit Authority

Helping Executives Take Informed Action
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7 Train Extension
Project Overview

$2 billion project to bring transit to Jacob Javits 
Convention Center from Grand Central and Times 
Square.

As a key part of the Hudson Yards Redevelopment 
Project, the project will bring business and 
entertainment into the area, as well as aid 
redevelopment of nearby Chelsea and Hell's Kitchen.

Scope of Work 
• 7,000 ft of twin rock tunnels,
• New 34th Street and Javits Stations
• Finishes and Systems contract

Opened to the public on September 13, 2015.
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Seconded to MTACC team during construction

PMA provided: 
• Project Controls
• Scheduling
• Claims Avoidance 
• Delay Analysis 
• Claims Resolution

Advisor to Project Executive and MTACC President

7 Train Extension
PMA Role
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Use of NetPoint in 7 Train Extension

Briefed Contractor’s Senior Management 
and NYCT’s Operations twice weekly.

Used by President of MTA 
MTACC

More than 50 executives were in the meeting.

MTA’s president walked through the subnets 
line by line with responsible parties to obtain 
status and discuss solutions to obstacles.
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NetPoint was used to analyze and 
resolve contractor claims.

NetPoint was used in management 
and status reports to key stakeholders.

NetPoint subnets were used by 
executive management to coordinate 
with Contractors and Agency staff 
involved in startup and testing. This 
ultimately was a key factor in getting 
this significant, complex project 
opened to revenue service.

NetPoint Advantage 
on 7 Train Extension
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Second Avenue Subway Phase 1
New York City Transit Authority

Helping Get the Project 
Done on Time
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Project Overview

2 miles of twin-bored tunnels in densely 
packed urban area

3 New Stations: 96th, 86th, and 72nd Streets

$4.5 billion overall cost

Revenue Service date established by FTA as 
December 31, 2016

State-of-the-Art Fire, Life, Safety & 
Communication Systems

Tracks, signals, power, HVAC, vent buildings, 
axial fans, elevators, escalators, street 
restoration

Second Avenue Subway Phase 1
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The project had experienced delays 
and the decision was made 
to accelerate.

“On February 24, 
2016, the MTA 
allocated $66 

million to speed up 
the construction of 
the first phase so 
that it could open 

in December”

PMA ROLE 
Role

PMA was hired as Chief of 
Acceleration and assigned to 
CM teams.
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The first few months were spent drafting 
and negotiating an acceleration 
agreement that tied the acceleration 
money to key milestones.

The milestones were defined by coding 
them to specific schedule activities.

Sy
st

em
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n

MS# Acceleration Agreement Milestone Description
Accel Agreement 

MS Date

72 6 The Contractor shall complete all Field Installation Acceptance Tests on the Traction Power system at 
72nd Street Station such that it is ready for Con Edison High Tension Power.

5/2/2016

96 7 The Contractor shall complete all Field Installation Acceptance Tests on the Traction Power system at 
96th Street Station such that it is ready for Con Edison High Tension Power.

4/4/2016

86 8 The Contractor shall complete all Field Installation Acceptance Tests on the Traction Power system at 
86th Street Station such that it is ready for Con Edison High Tension Power.

5/9/2016

al
l

9 The Contractor shall complete all Field Installation Acceptance Tests on the entire Traction Power 
system including the 63rd Street Station such that it is ready for Con Edison  High Tension Power.

6/27/2016

10 The Contractor shall complete installation of Trackwork and the Third Rail  for Tracks S1 & S2  
including submittal of complete scans demonstrating a contractually compliant installation. 

5/30/2016

72 11
The Contractor shall complete all Field Installation Acceptance Tests (FIAT) of the Signal System at 
72nd Street.  Work includes, but is not limited to, breakdown testing of all relays, ground detectors,  
transfer switches and other components in the Relay Rooms & Wayside.

5/23/2016

96 12

The Contractor shall complete all Field Installation Acceptance Tests (FIAT) of the Signal System at 
96th Street.  Work includes, but is not limited to, breakdown testing of all relays, ground detectors,  
transfer switches and other components in the Relay Rooms & Wayside, and buildout and testing of 
the Rail Transit Operations (RTO) Tower and Dispatchers Office.

5/23/2016

86 13

The Contractor shall complete all Field Installation Acceptance Tests (FIAT) of the Signal System at 
86th Street.  Work includes, but is not limited to, breakdown testing of all relays, ground detectors,  
transfer switches and other components in the Relay Rooms & Wayside, Signal System Wide Track 
Circuit Bulletin Certification & Code Signal In-Service acceptance

7/18/2016

63
 + 14

The Contractor shall complete all Field Installation Acceptance Tests (FIAT) of the Signal System at 
63rd Street and existing tie-in rooms listed below.  Work includes, but is not limited to, installation, 
wiring and breakdown testing of all relays, ground detectors,  transfer switches and Signal 
Equipment in 63rd S.RR, 1115CIR, 21st RR, 147CIR, QBP Tower, City Hall, G3/G4 Wayside.

5/30/2016

W
ay
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de

15 The Contractor shall  install stops, Megger test cables, terminate cases and complete all Field 
Installation Acceptance Tests (FIAT) of the Signal System at 72nd St, 86th St, & 96th St Wayside

5/23/2016

16 The Contractor shall complete all work and preliminary testing and pre-testing  required to perform 
Field Installation Acceptance Tests (Level 3/4) on the 63rd Street Station communication systems.

5/31/2016

16A The Contractor shall complete all work and testing through Systems Integrated Testing of all the 
63rd Street Station Communications Systems, except UHF SIT and Fire Alarm Combined SIT .

6/30/2016

17
The Contractor shall complete all work and preliminary testing and pre-testing  required to perform 
Field Installation Acceptance Tests (Level 3/4)on the 72nd Street Station communication systems, 
except for the UHF Radio system and work associated with room 7024.

6/13/2016

17A
The Contractor shall complete all work and testing through Systems Integrated Testing of all the 
72nd Street Station Communications Systems, except escalators, elevators and except UHF SIT and 
Fire Alarm Combined SIT.

8/29/2016

18
The Contractor shall complete all work and preliminary testing and pre-testing  required to perform 
Field Installation Acceptance Tests (Level 3/4) on the 86th Street Station communication systems, 
except for the UHF Radio system.

6/27/2016

18A
The Contractor shall complete all work and testing through Systems Integrated Testing of all the 
86th Street Station Communications Systems, except escalators, elevators and except UHF SIT and 
Fire Alarm Combined SIT.

8/1/2016

19
The Contractor shall complete all work and preliminary testing and pre-testing  required to perform 
Field Installation Acceptance Tests (Level 3/4) on the 96th Street Station communication systems, 
except for the UHF Radio system.

6/20/2016

19A
The Contractor shall complete all work and testing through Systems Integrated Testing of all the 
96th Street Station Communications Systems, except escalators, elevators and excep UHF SIT and 
Fire Alarm Combined SIT.

8/1/2016
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20

The Contractor shall complete all work and testing through Final Systems Integrated Testing of all 
systems over the 72nd, 86th, & 96th Local Area Network (LAN) and overall Wide Area Network 
(WAN), such that the LAN/ WAN is available for Final Systems Integrated Testing by the Station 
Contractors. 

6/6/2016
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21

The Contractor shall complete all work and testing through Final Systems Integrated Testing of  the 
Communication Systems including the UHF Radio, the work associated with room 7024 (72 Station), 
and  all other work required to start Pre-Revenue Service Training,  except such work that is 
impacted by incomplete escalators and elevators.

9/30/2016

12/30/2016
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Substantial Completion

63rd

72nd

86th

96th Agreement signed 4/20/16, 8 months left.
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NetPoint was used to:
1. Show the 

interrelationships 
between various 
communication 
systems testing;

2. Show delays to the 
acceleration 
milestones;

3. Identify the causes 
of the delays so 
they could be 
addressed.

72nd St. Station (July)
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Single System 
Schedule

With only 4 months 
to the grant date, 
almost everything 
was critical.

NetPoint began to 
be used on a daily 
basis to identify and 
resolve delays.
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Milestones kept slipping through the summer

Required 
milestone dates 

October 2016 forecast 
of milestone slippage

Showing update by 
update contribution

NetPoint Made the Ongoing Delays Obvious

Actual milestone 
dates (some 
good news)
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SUCCESS! 
The FTA Milestone of 12/31/16 
Substantially Achieved. Final 
“Delay” was a New Years Party 
in the Station J
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NetPoint used to analyze Contractor 
delay claims and allocate 
responsibility for the cost of delays.

NetPoint used to present claims 
settlements involving time extensions.

Entire program schedule was 
summarized in NetPoint.

Key fragnets were used at team 
meetings to identify and resolve issues.

MTA President used NetPoint 
fragnets to chair weekly coordination 
meeting with 5 prime contractors. This 
was where the miracles happened.

NetPoint Advantage 
in Second Avenue Subway
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Crenshaw / LAX Transit Project
L A  M e t r o

Helping LA Metro & FTA Predict Revenue Service
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Project Overview

LA Metro’s Crenshaw/LAX Transit Project
Predicting Revenue Service w/NetPoint

$1.2 billion Design-Build 
Light Rail Contract

Overall $2 billion program

8.5 mile guideway at grade, aerial, and 
underground sections, and eight stations

Connection between Green Line near LAX and 
the Exposition Line

Serves the cities of Los Angeles, Inglewood and 
El Segundo, as well as unincorporated LA 
County.
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PMA’s Initial 
Role in LA 
Metro’s 
Crenshaw/ 
LAX Transit 
Project

2015 Schedule Analysis



23

Design 75%/Construction 22% Complete 
TBM about to mobilize – aggressive production rate. Other bidders had 2 TBMs

4-8 months behind schedule with 4 years to Revenue Service. 

2015 Schedule Analysis
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Contractor Schedule Analysis
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Risk Workshop Risk Model

Consolidated the 10K+ activity schedule into 
a ~200 activity model using NetPoint
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Risk Results P65
(months late)
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Risk Mitigation Workshop
Schedule 
Activities

Mitigation Measure Order Change to May Update WCSS S.C 
Date Before

WSCC S.C. 
After

Expo Excavation No opportunity

Expo Invert Slab

WSS to check with 
concrete Sub to see if 
possible to reduce 1 
month duration.

1 1. Act. 988-CT-72365 Membrane base slab reduced from 3 
weeks to 2 weeks. 2. Act. 72375 to 72185: Changed FS 
relationships to SS for forming Slabs 5 & 6 concurrently as 
well as Slabs 6 & 7

2/13/2019 2/4/19

TBM Assembly

TBM Utility and Muck 
Handling system to be 
concurrent with TBM 
Assembly

2 Act 988-CT-2180 (Muck) allowed to be SS relationship with 
2160, TBM Assembly

2/4/19 1/9/19

Tunnel Invert Slab

Can potentially place more 
than 60 ft per day. 120 to 
even 200-300 if they get 
approval from Metro.

Also WSS can be working 
on both South and North 
tunnel Inverts 
concurrently.

3 As scheduled, forming the invert of the NB was tied as a 
successor to completing the SB conduits and emergency 
walkways.  This logic was removed and replaced with the NB 
invert formwork proceeding subsequent to the SB invert 
formwork.  Specifically, cut tie 988-CT-7950 as pred to 8550, 
and replaced it with 6830 FS pred to 8550.  (gave 7950 a new 
successor of 9290 for the SB – NB tie.)  This saved nearly 1 
month in the tunnel invert activities, but only resulted in a 2 
weeks savings as the CP shifted to the Expo Station Structural 
work.

1/9/19 12/31/18 
– New 
critical 
Path 
emerged 
through 
Expo 
Station 
Structure

Expo Station, 
Lower Level Walls

Revise Logic to save some 
time

4 The HRC Membrane (Act 93638) at the lower level walls was 
10 days with a SS 5 successor to rebar walls (Act 72735), this 
was changed to an 8d duration and a SS 3 with rebar.  Also, 
the rebar (72735 was a FS predecessor to forming walls 
(72725) this was changed to a SS 5 day, as these are plural 
walls, not a singular wall pour.  This change saved 12 WDs in 
the Expo lower level walls, but only a 5wd savings to the 
schedule, as the CP shifted back to the Tunnel Install of 
Support System/cross passages, tunnel inverts, walkways and 
track foundations.

12/31/18 12/26/18

Getting the entire project 
schedule on the wall enabled 
stakeholders to visualize the 
overall picture of the project 
and how activities related to 
each other on the timescale.

This was invaluable to 
develop resequenced 
mitigation workarounds.

As a result, the SC date was 
brought back to Nov 6, 
2018. The critical path goes 
through the ATC design.
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Performed Schedule Analysis to: 

(1) Determine if WSCC schedule accurately predicts the Revenue Service Date; 
(2) Determine Probabilistic RSD via a risk workshop/Monte Carlo; 

(3) Develop mitigation strategies via a workshop with Contractor.

Conducted a best practices study and survey of peer agencies to help Metro 
improve delivery of its $50 billion capital program.

Wrote Metro’s Risk and Contingency Management Plan and completely revised its 
Risk Register to comply with FTA grant requirements.

PMA serves as independent neutral conducting a quarterly assessment of the 
probable Crenshaw Revenue Service Date (RSD). Scope includes developing 
schedule risk model, facilitating risk workshops, performing NetRisk probabilistic 
analysis, and presenting findings and recommendations to Metro’s CEO, Deputy 
CEO,  and the Contractor.

PMA’s 
Ongoing Role 
in LA Metro’s 
Crenshaw/ 
LAX Transit 
Project

2015

2016

2017

2018-Today
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The TBM successfully 
completed on time 
despite the earlier delays.

However, despite best 
efforts, other delays have 
continued.

2018 – Today: Quarterly Risk Analysis
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2018 Model Focused on UG Station Systems
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Systems Work – Train Control, 
Traction Power, Communications
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TIFIA RSD: Oct 30, 2019

Optimistic P50     
Probable P65
Pessimistic P90    

NetRisk Used to Forecast 
Revenue Service Date Results

This represents almost a delay to the date 
in the grant.
CONFIDENTIAL
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Driving activities now are (most critical first):
• Fire-rated Conduit CO Work
• Ventilation Fans
• Communications
• Elevators
• MCC

What-if Criticality Index



34

TODAY
Public date for 
Revenue Service 
is now mid-2021
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The unique clarity of the plans 
enabled stakeholders to visualize the 
overall picture of the project and how 
activities related to each other on 
the timescale.

During the workshop, NetPoint 
facilitated discussion among 
stakeholders to bring the critical and 
near-critical paths, and the use of 
preferential crew logic to the 
center stage.

Allowed us to summarize a 10K+ 
schedule on a single large plot to help 
team better understand the entire 
schedule.

Summary NPT plan used in the 
mitigation workshop.

Using NetPoint model in the mitigation 
workshop unearthed alternative 
sequencing to mitigate project risk.

NetPoint Advantage 
in Crenshaw LAX Project
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Transbay Corridor Core Capacity Program
Bay Area Rapid Transit District

Helping FTA and Congress Better Understand Schedule Issues
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$3.5B program, $2.7B federally funded

Goals:
Reduce the level of crowding 
Allow for continued ridership growth

How:
Communication-Based Train Control
5 new Traction Power Substations
Purchase 252 new rail cars
Storage yard for 250 rail cars

Transbay Corridor Core Capacity Overview
Project Overview

Project Overview
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PMA performs Project Management Oversight.

Client is Federal Transit Administration.

Watches over agencies receiving federal funds.

Analyze readiness, capacity, and capability.

Involves a deep dive into cost and schedule.

Risk facilitation and analysis to set contingency.

PMA Role
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Summary Schedule for Congress
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Schedule MD 
allowed PMA to 
identify schedule 
quality issues that 
guided the Sponsor 
Agency to improve 
its schedule (and the 
model’s) accuracy.

Schedule MD
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Schedule MD allowed PMA to identify 
schedule quality issue that guided 
the Sponsor Agency to improve its 
schedule (and the model’s) accuracy.

NetRisk’s integrated risk register and 
NetPoint schedule allowed easy 
assignment of risks to activities and 
provided immediate results with 
easy-to-customize reports.

Schedule simplified to explain complex 
schedule issues to lay persons in  US 
Congress.

Conversion from MS Project to NetPoint 
using layout manager simplified model 
creation.

The ability to show how activities related 
to each other on the timescale during 
the risk workshop allowed for an 
accurate ranking based on criticality.

NetPoint Advantage 
for FTA Projects
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Third Street Light Rail Central Subway
S a n  F r a n c i s c o  M u n i c i p a l  T r a n s p o r t a t i o n  A g e n c y

Helping SF MTA Allocate Delay Responsibility
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SFMTA Central Subway

The SFMTA Central Subway project involves 
constructing a new subterranean light rail line from a 
surface station adjacent to the Caltrain commuter rail 
depot at 4th and King Streets to Chinatown, with stops 
in South of Market and Union Square.

Phase 2 consists of the construction of four new 
stations using the SME construction method built along 
the 1.7-mile Central Subway project alignment through 
one the most densely populated neighborhoods in the 
United States.

This $1.5 billion project, funded by the FTA and by 
other municipal and federal agencies, will improve 
public transportation in San Francisco’s Downtown 
Business District.

PROJECT OVERVIEW
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Review contractor’s schedule to identify 
manipulations to the monthly updates, prepare 
written comments, and work with contractor to 
provide a compliant and accurate schedule.

Develop independent Time Impact Analysis and 
other change order documentation for every 
change order request where time is sought. 

Prepare and present the monthly report 
that goes to the FTA oversight team. 

Conduct a risk-based analysis to 
determine a likely revenue service date.

Lead schedule discussions in 
weekly meeting.

PMA appointed Schedule Manager in 2016
Scope includes:

PMA Role in 
SFMTA Central Subway

PMA appointed Claims Manager in 2017
Scope includes:
Develop a log to address backlog of claims.

Analyze delays and obtain CCB approval to negotiate.

Perform expedited analysis of five years of delay.

Inform SFMTA of global settlement opportunities.
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Jun Jul Aug Sep Oct Nov
2019

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
2020

Dec Jan Feb Mar Apr May
2021

1/21Ready for ATCS Computer

4/14

5/27
UMS SC

7/13
CTS SC

11/15

CTS Ready for Permanent Power

12/26

YBM Ready for Permanent Power

11/26

Permanent PG&E Power

12/2

Fire Alarm with SFFD Ready

10/18PCC-569 Issued
by SFMTA

8/13

Forecasted
Substantial
Completion

9/24

12/24

CTS Electrical and HVAC
65 1/20

CTS HVAC 
Balance

3/5

CTS ATCS 
Computer 

Room

33

3/6

TPC ATCS 
Equipment 

Test

4/2 6/29

ATCS Stand Alone 
and Integration 
STATIC Testing

62

10/8 CTS Headhouse Elevator 3&4 
Fabrication

86

2/10 5/7CTS Elevator 3&4 
Installation

64

6/26

PCC #50 Add Work 

35

4/21 7/13

CTS Startup and Testing

59

12/30 2/27

UMS HVAC
43 2/28 5/27

UMS Station Startup and Testing
6312/27

UMS Energize
21

2/26

UMS Glass Wrok
Install

34

7/1

10/18
YBM Platform Overhead 

Conduits and Ligthing
78

YBM Terrazzo Flooring @ PL and CL
42

11/20 12/30

YBM Agent 
Booth

27 1/17 4/14

Station Startup and Test
63

HVAC
12

8/22 10/25

UMS Glass Ceiling
Submittals

46 1/9

UMS Glass Celing 
Art Work Fab

51

10/21 1/28

CTS Traction Power Room @ PL-15
69 2/17

Energize TP

14

8/6 10/11

Relay Coord
 Study
48

10/25

PG&E 
Review

10

PG&E Power 
Setting Changes

20

10/21

Fire rate enclosure for conduit feeder
20

11

10

SFMTA Project Completion Schedule - 10/17/19

CTS

UMS

YBM

10/18

TPC Draft  Layout

11
10/25

SFFD
Table Top
Review

5
11/8

TPC Devlop
Shop Drwgs

10
11/15

SFFD Review

5
11/22

TPC Prep
Final 

Submittal

5

SFFD Final
Approval

4

10/21

Shaft Access Doors Fire Rating
20

A1

Schedule Summary Using NetPoint

Key tool in 
identifying and 
resolving 
impediments to 
timely completion
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NTP 1 2 3 4 5 6 7 8 9
6/17/2013 Delay Summary Table dates 12/20/2014 6/6/2015 1/4/2016 4/21/2016 10/12/2016 2/7/2018 6/13/2018 9/26/2018 1/6/2020

TOTAL DELAY 194 56 62 53 55 106 21 33 116 696

TPC  Request 0 70 0 0 263

Poss Entitle 118 22 0 0 149

Inexcusable 76 53 55 106 -1 33 116 547

Plan dates shown are from Accepted TPC Schedule Update  with data date of 12/20/14
Actual dates shown are from  TPC Schedule Update  with data date of 09/26/18

45

9

109

148

Delay Allocation Using NetPoint

5 years of delay on a 
single page

Observational 
Windows Analysis 
by critical path 
phases
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NTP 1 2 3 4 5 6 7 8 9
6/17/2013 Delay Summary Table dates 12/20/2014 6/6/2015 1/4/2016 4/21/2016 10/12/2016 2/7/2018 6/13/2018 9/26/2018 1/6/2020

TOTAL DELAY 194 56 62 53 55 106 21 33 116 696

TPC  Request 0 70 0 0 263

Poss Entitle 118 22 0 0 149

Inexcusable 76 53 55 106 -1 33 116 547

Plan dates shown are from Accepted TPC Schedule Update  with data date of 12/20/14
Actual dates shown are from  TPC Schedule Update  with data date of 09/26/18

45

9

109

148

Allocation 
of delay  
supplemented 
by visual image
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NetPoint/NetRisk used to facilitate 
risk sessions, run probabilistic 
simulations, and determine  
probable completion date.

NetPoint used in monthly reports 
to FTA PMOC and SFMTA 
Executive Director.

NetPoint used to summarize contractor’s 
schedule to explain schedule logic and 
focus team on critical paths.

NetPoint/Schedule MD used to 
analyze, approve or reject contractor’s 
schedule.

NetPoint used to run weekly 
status meetings.

NetPoint Advantage 
on SFMTA Central Subway
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THANK YOU


