


22



3

o

o



4



5

Document 
Management

Risks & 
Uncertainties

Team 
Members

Controlling & 
Monitoring

Planning 
Approach



6



7

.

.



8

.

.

High Level

Medium Level

Detailed Level

Project Planning

Unofficial 
Names



9

Planning is iterative.



10



11



12



13



14

Carroll Water 

Treatment Plant

Dorchester 

Tunnel

Shaft 7

City Tunnel 

ExtensionCity Tunnel

Shaft 5/5A

No Redundancy East 

of Shaft 5

MetroWest Water 

Supply Tunnel

Location of 2010 

Water Main “Break”

Hultman 

Aqueduct

MWTP



15

•

•

•

•

•

MWTP



16



17



18

Owner

Owner

Owner



19



20



21



22

Shaded 
objects
for each 

scope / WBS

Summary 
(Hammock 
vs. Manual)

Milestones Milestone’s 
Properties:
Tail Length 

(vertical line) 



23

Gap 
(Duration of the link)Logic: 

Color vs Faded



24

Legend

Notes & Assumptions
(Text vs. Annotation)

Consistency



25



26

North Tunnel, 
Segment 1

South Tunnel, 
Segment 2

South Tunnel, 
Segment 3

•

•

•

•

•

•

•

• •

•

•

•

•

•

➔

MWTP



27

•

•

•

•

•

•

•

•

•

•

North Tunnel, 
Segment 1

South Tunnel, 
Segment 2

South Tunnel, 
Segment 3

MWTP



28



29



30

1 FD

1 CP

3 CPs

1 TBM
2 TBMs

Segment 1 → 2 → 3
Segment 1 → 3→ 2

?

>1 FD
(2 or 3)

1 CP

3 CPs

.

.

.

.

.

.

.

.

.

.

.

.

.

.

North Tunnel, 
Segment 1

South Tunnel, 
Segment 2

South Tunnel, 
Segment 3

2 CPs

2 CPs

3 TBMs

1 TBM
2 TBMs
3 TBMs

1 TBM
2 TBMs
3 TBMs

1 TBM
2 TBMs
3 TBMs
1 TBM
2 TBMs
3 TBMs
1 TBM
2 TBMs
3 TBMs

Segment 2 → 1→ 3
Segment 2 → 3→ 1
Segment 3 → 1 → 2
Segment 3 → 2 → 1

Segment 1 & 2 → 3
Segment 1 & 3 → 2

?

?

?

?

?

?

?

Segment 2 & 3 → 1

Segment 1 & 2 & 3

.

.

.

.

.

.

.

.

.

.

.

.

.

.

?

?



31



32



33



34



35



36



37

vv

Decision Matrix
Factors vs. Options

Scope Refinement
Alignment & Confirmation

Value Engineering
Potential Changes

(Time & $)

Quantitative Risk 

Analysis
(Time & $)

Continuous 
Improvement



38



39



40



41



Weeraya Orwatthana
Senior Associate, PMA Consultants

781.794.1404

worwatthana@pmaconsultants.com

Massachusetts Water Resources 
Authority’s Metropolitan Water 

Tunnel Program

https://www.mwra.com/mwtp.html



44




