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LOCAL / CALIFORNIA

Special Report $68-billion California bullet
train project likely to overshoot budget and
deadline targets

Ralph Vartabedian • Contact Reporter

OCTOBER 24, 2015, 1:40 PM

he monumental task of building California's bullet train will require punching 36 miles of
tunnels through the geologically complex mountains north of Los Angeles.

Crews will have to cross the tectonic boundary that separates the North American and
Pacific plates, boring through a jumble of fractured rock formations and a maze of earthquake faults,
some of which are not mapped.

It will be the most ambitious tunneling project in the nation's history.

State officials say the tunnels will be finished by 2022 — along with 300 miles of track, dozens of
bridges or viaducts, high-voltage electrical systems, a maintenance plant and as many as six stations.
Doing so will meet a commitment to begin carrying passengers between Burbank and Merced in the
first phase of the $68-billion high-speed rail link between Los Angeles and San Francisco.

Article continues below �

However, a Times analysis of project documents, as well as interviews with scientists, engineers and
construction experts, indicates that the deadline and budget targets will almost certainly be missed —
and that the state has underestimated the challenges ahead, particularly completing the tunneling on
time.

"It doesn't strike me as realistic," said James Monsees, one of the world's top tunneling experts and an
author of the federal manual on highway tunneling. "Faults are notorious for causing trouble."

The California High-Speed Rail Authority hasn't yet chosen an exact route through the mountains. It
also is behind schedule on land acquisition, financing and permit approvals, among other crucial tasks,
and is facing multiple lawsuits. The first construction began in Fresno in July, 21/2 years behind the

(LEAD) Daewoo Shipbuilding dips to 7-year
low on loss woes

(ATTN: RECAST headline, lead; ADDS more details throughout)

SEOUL, July 15 (Yonhap) -- Major shipbuilder Daewoo Shipbuilding & Marine Engineering Co. plunged to a
near seven-year low Wednesday afternoon on concerns it may have to book a cumulative loss of some 2
trillion won (US$1.76 billion) on its balance sheet.

Stocks of Daewoo Shipbuilding were trading at 8,750 won on the Seoul bourse as of 1:21 p.m., down 3,750
won, or 30 percent, from the previous session's close.

The stock plunge came as the Chosun Ilbo, citing unnamed sources, reported that the shipbuilder has not
booked the estimated loss stemming from the construction of low-priced ships and offshore facilities on its
balance sheet.

The report also said its creditors, led by state-run Korea Development Bank, are reviewing massive
restructuring moves for the shipbuilder, including asset sales.

Industry sources said Daewoo Shipbuilding may seek a voluntary debt rescheduling to tide over the worst
performance in its history.

Daewoo Shipbuilding, one of the country's big-3 shipbuilders along with Hyundai Heavy Industries Co. and
Samsung Heavy Industries Co., has been suffering because of shrinking orders amid the global economic
slump for years.

In particular, local shipyards reported massive losses last year largely due to a rise in shipbuilding costs and
losses from offshore plant construction.

For one, Hyundai Heavy swung to a net loss of 2.20 trillion won in 2014 from a net profit of 146.3 billion won
the previous year. It also recorded its biggest operating loss ever of 3.25 trillion won last year, a stark
downturn from an operating profit of 802 billion won a year ago.

Daewoo Shipbuilding posted a loss of 172 billion won in the first quarter of the year, and logged an operating
loss of 43.3 billion won.

The sources said the shipyard might have logged an operating loss of up to 3 trillion won in the second
quarter.

As of early June, Daewoo Shipbuilding has secured $3.51 billion worth of deals for 23 ships so far this year.

sam@yna.co.kr

3UH�)DE�1XFOHDU�3ODQWV�3URYH�-XVW�DV�([SHQVLYH
%\�5HEHFFD�6PLWK�
����ZRUGV
���-XO\�����
7KH�:DOO�6WUHHW�-RXUQDO
-
%�
(QJOLVK
&RS\ULJKW���������'RZ�-RQHV�	�&RPSDQ\��,QF��

%XLOGLQJ�QXFOHDU�UHDFWRUV�RXW�RI�IDFWRU\�SURGXFHG�PRGXOHV�ZDV�VXSSRVHG�WR�PDNH�WKHLU�FRQVWUXFWLRQ�VZLIWHU�
DQG�FKHDSHU��OHDGLQJ�WR�D�QHZ�ERRP�LQ�QXFOHDU�HQHUJ\�

%XW�WZR�8�6��VLWHV�ZKHUH�QXFOHDU�UHDFWRUV�DUH�XQGHU�FRQVWUXFWLRQ�KDYH�EHHQ�KLW�ZLWK�FRVWO\�GHOD\V�WKDW�KDYH�
VKDNHQ�IDLWK�LQ�WKH�QHZ�FRQVWUXFWLRQ�PHWKRG�DQG�FUHDWHG�SUREOHPV�FRQFHUQLQJ�ZKR�ZLOO�EHDU�WKH�DGGHG�
H[SHQVH�

�0RGXODU�FRQVWUXFWLRQ�KDV�QRW�ZRUNHG�RXW�WR�EH�WKH�VROXWLRQ�WKDW�WKH�XWLOLWLHV�SURPLVHG���VDLG�5REHUW�%��%DNHU��
DQ�HQHUJ\�ODZ\HU�DW�)UHHPDQ�0DWKLV�	�*DU\�//3�LQ�$WODQWD�DQG�IRUPHU�PHPEHU�RI�WKH�*HRUJLD�3XEOLF�6HUYLFH�
&RPPLVVLRQ��WKH�VWDWH�XWLOLW\�DXWKRULW\�

7KH�QHZ�EXLOGLQJ�WHFKQLTXH�FDOOV�IRU�IDEULFDWLQJ�ELJ�VHFWLRQV�RI�SODQWV�LQ�IDFWRULHV�DQG�WKHQ�KDXOLQJ�WKHP�E\�UDLO�
WR�SRZHU�SODQW�VLWHV�IRU�ILQDO�DVVHPEO\��7KH�PHWKRG�ZDV�VXSSRVHG�WR�SUHYHQW�D�UHSHDW�RI�WKH�QRWRULRXV�GHOD\V�
DQG�FRVW�RYHUUXQV�WKDW�PDUUHG�WKH�ODVW�QXFOHDU�FRQVWUXFWLRQ�F\FOH�LQ�WKH�����V�

,W�KDVQ
W�ZRUNHG��*HRUJLD�3RZHU�&R���D�XQLW�RI�6RXWKHUQ�&R��WKDW�LV�EXLOGLQJ�RQH�RI�WKH�QXFOHDU�SRZHU�SODQWV��
UHSRUWV�WKDW�FRQVWUXFWLRQ�LV�WKUHH�\HDUV�EHKLQG�VFKHGXOH��DOWKRXJK�LW�LV�PDNLQJ�VWHDG\�SURJUHVV�

�7KH�SURPLVH�RI�PRGXODU�FRQVWUXFWLRQ�KDV�\HW�WR�EH�VHHQ���VDLG�-RVHSK��%X]]��0LOOHU��H[HFXWLYH�YLFH�SUHVLGHQW�
RI�QXFOHDU�GHYHORSPHQW�IRU�*HRUJLD�3RZHU�

7KH�*HRUJLD�SODQW
V�GHOD\�ZLOO�LQFUHDVH�WKH�SURMHFW
V�ILQDQFLQJ�FRVWV��SRWHQWLDOO\�DGGLQJ������DQQXDOO\�WR�HDFK�
UHVLGHQWLDO�ELOO��DFFRUGLQJ�WR�WKH�SXEOLF�LQWHUHVW�DGYRFDF\�VWDII�RI�WKH�VWDWH�XWLOLW\�FRPPLVVLRQ��7KH�XWLOLW\�LV�
VHHNLQJ�WR�UHFRYHU������PLOOLRQ�LQ�WRWDO�DGGHG�ILQDQFLQJ�FRVWV�IURP�YHQGRUV��,W�KRSHV�FXVWRPHU�ELOOV�ZRQ
W�ULVH�
PRUH�WKDQ����WR�SD\�IRU�WKH�SODQW�

*HRUJLD�3RZHU�H[SHFWV�WR�VSHQG������ELOOLRQ�IRU�LWV�����VKDUH�LQ�WKH�9RJWOH�SRZHU�SODQW��ZKLFK�LV�DGGLQJ�WZR�
QXFOHDU�UHDFWRUV�DGMDFHQW�WR�DQ�H[LVWLQJ�SODQW�QHDU�:D\QHVERUR��*D��7KDW�WDE�LV������ELOOLRQ�KLJKHU�WKDQ�WKH�
VSHQGLQJ�OLPLW�VWDWH�UHJXODWRUV�DSSURYHG�LQ������

7KH�FRVW�RI�WKH�9�&��6XPPHU�SODQW�WKDW�6RXWK�&DUROLQD�(OHFWULF�	�*DV�&R��LV�EXLOGLQJ�QHDU�-HQNLQVYLOOH��6�&���
QRZ�VWDQGV�DW������ELOOLRQ�IRU�WKH�FRPSDQ\
V�����VWDNH��XS������ELOOLRQ�IURP�D������HVWLPDWH��7KH�FRPSDQ\�
UHFHQWO\�DJUHHG�WR�WULP�LWV�SURILW�PDUJLQ�RQ�WKH�SURMHFW�LI�UHJXODWRUV�DSSURYH�D�UHYLVHG�FRQVWUXFWLRQ�VFKHGXOH�DQG�
FRVW�HVWLPDWH��7KH�FRPPLVVLRQ�KHDUG�WHVWLPRQ\�ODVW�ZHHN�EXW�KDV�\HW�WR�UXOH�

%RWK�*HRUJLD�3RZHU�DQG�6RXWK�&DUROLQD�(OHFWULF�	�*DV�DUH�XVLQJ�UHDFWRU�GHVLJQV�E\�:HVWLQJKRXVH�(OHFWULF�
&R���ZKLFK�LV�D�XQLW�RI�7RVKLED�&RUS��7KH�XWLOLWLHV�VD\�RQH�IDFWRU�VORZLQJ�WKH�SURMHFWV�LV�ORQJ�ZDLW�WLPHV�IRU�NH\�
FRPSRQHQWV�IURP�WKH�SULPDU\�HTXLSPHQW�YHQGRU��&KLFDJR�%ULGJH�	�,URQ�&R���DQG�&%	,
V�VXEFRQWUDFWRUV�

3DJH�� RI��)DFWLYD

���������KWWSV���JOREDO�IDFWLYD�FRP�KS�SULQWVDYHZV�DVS["SS 3ULQW	KF 3XEOLFDWLRQ



Copyright © 2015 Strategic Project Solutions, Inc. All Rights Reserved.



Copyright © 2015 Strategic Project Solutions, Inc. All Rights Reserved.

“How did we get here”
   Joe Gregory - President, Chevron PRC
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Source: "Productivity Trends in the United 
States" (1909 = 100) 

Source: U.S. Bureau of Labor Statistics  
(1964 = 100) 
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Manufacturing Labor Productivity
1964-2012
1964 = 100

Manufacturing BLS (1964 = 100)
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1909 = 100
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Source: "Productivity Tends in the United States" (1909 = 100) 

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

In
de

x 
of

 la
bo

r p
ro

du
ct

ivi
ty

 

Manufacturing Vs. Construction Labor Productivity
1909-1957
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Productivity Data Source: P. Teicholz
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ERA-1 
PRODUCTIVITY 
1900 - 1950 

ERA-2 
PREDICTABILITY 
1950 –  

ERA-3 
PROFITABILITY 
2000 –  

CLASSICAL MANAGEMENT 
How to get more out of workers? 
 
 
 
Scientific Management: (Babbage, Taylor, F&L Gilbreth, Hauer, 
Gantt): Increase productivity through focus on the worker – How 
to get more out of workers 
 
Behavioral Approach: (Follet, Owen, Rothlisberger & Disckson): 
How to motivate workers through connecting inborn needs with 
business objectives (Hawthorne Study, Theory X & Theory Y and 
Maslow) 
 
Administrative Management: (Fayol, Weber & Chandler): How to 
scale the organization (GM, Standard Oil and Sears) 

PROJECT MANAGEMENT 

How to achieve predictable outcomes through 
measurement/compliance? 
 

Quantitative Approach: Linear Programming: Kantorovich & 
Dantzig, CPM: (Kelley – DuPont & Walker - Remington Rand 
UNIVAC), PERT: (Malcolm & Roseboom – Booz Allen & Fazar – 
USN), US DoD 7000.2, C/SCSC – McNamara (SECDEF), Monte 
Carlo in PERT: (Van Slyke – Rand Corp), Earned Value 
Management (EVM) 

Legal Action: Attorneys, Delay / Acceleration Claims, Eichleay 
Formula, Claims Consultants, Primavera Claim Digger, Data 
Analytics / Big Data Analysis 

Construction Management: Divest Construction Equipment, Shift 
Risk to Specialty Contractors, Leverage Outsourcing Movement,  

PROJECT AS PRODUCTION SYSTEM 

How to achieve business objectives with 
minimal use of resources? 
 

1995 Cost Reduction in the New Era (CRINE) 

1998 Rethinking Construction (Egan) 

2000 Aera Energy 

2003 BAA Heathrow T5 

2005 Stora Enso Rebuilds 

2005 BP Whiting ULSD 

2006 XOM Joliet 

2010 Hess Unconventionals 

Bureaucracy Resulting from Functions 

Batch Production / Inventory & WIP Build-up 

Lack of transparency 

Limited accountability and control 

Excessive use of resources 

Effective control of resource allocation 

Less Bureaucracy (indirect cost) 

Localized optimization 

Industrial action 
Cost and schedule overruns, claims and 
unnecessary stress 

Reliable project outcomes 

More collaborative / less stressful environment 
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Operation 2 Operation 3 Operation 4 Operation 1 

Operation Flow Inventory 

Project 
Controls 
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Era 1 - Productivity 

Era 2 - Predictability 
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Next Steps
Stanford CEM 2 Unit Seminar-Research Class
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