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Bay Area Tunneling
In the past, Tunnel Business Magazine has profi led 

tunnel projects and programs in the host city of NAT 
and RETC. Cities like Atlanta, Seattle, Chicago and 
Toronto have offered a wealth of material and a mix of 
transportation, sewer and water tunnels. This year is 
no different as we profi le the San Francisco Bay area. 
Many thanks to Victor Romero of San Francisco-based 
Jacobs Associates for writing the article.

As you will see in the article beginning on page 14, 
the Bay Area is home to challenging geology, which in-
cludes the notorious San Andreas Fault. Tunnel work 
in the Bay Area dates back to the mid- to late-1800s, including a boom fol-
lowing the 1906 earthquake that nearly destroyed the city.

In the 1960s and ’70s, the Bay Area Rapid Transit (BART) system ushered 
in a new era of urban transit systems. To complete the system, a series of 
challenging tunnel jobs were built using a variety of methods. In the 1980s 
and ’90s, a series of tunnels were built for the San Francisco Clean Water 
Program.

Today, the Bay Area is the midst of another era of tunnel construction. The 
Devil’s Slide tunnel is currently under construction, while four major proj-
ects for the San Francisco Public Utilities Commission are in the works. Of 
particular note is the Bay Tunnel, which will be the fi rst bored tunnel under 
San Francisco Bay.

Another facet of the underground construction area that has found a niche 
in Northern California is the construction of wine caves. The renowned Napa 
Valley, a short drive north from San Francisco, is one of the world’s largest 
wine producing areas, and wine cave building has become a boutique indus-
try. In this issue, we profi le the construction of a 60,000-sq ft wine cave that 
includes a 50-ft high dome. Be sure to check out this article contributed by 
Jan Van Greunen.

Colorado School of Mines Tunnel Short Course
The Colorado Schools of Mines is recognized internationally as a leading au-

thority on underground construction, both civil and mining. This year, the school 
is hosting a short course titled “Breakthroughs in Tunneling.” This three-day 
course, hosted in conjunction with Microtunneling Inc. and Tunnel Business 
Magazine, is the only course like it in the world, and covers all facets of conven-
tional and mechanized tunneling. It is being held Sept. 10-12 at the School of 
Mines campus in Golden, Colo.

Course instructors are Levent Ozdemir, Professor of Mining and Director of 
the Tunneling and Earth Mechanics Institute, and Timothy Coss, President of 
Microtunneling Inc. The two are also course directors for the successful Micro-
tunneling Short Course, which is recognized as the leading educational venue 
for microtunneling in the world. For more information or to register, visit www.
tunneling.com.
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Business Briefs

The American Concrete Institute introduced its new presi-
dent, vice president, and four Board members during the ACI 
Spring 2008 Convention in Los Angeles, Calif., recently.

New ACI President Luis E. García, from Bogotá, Colombia, 
offi cially assumed his one-year term, becoming the fi rst ACI 

president from outside the United States, 
Puerto Rico and Canada. In addition, new 
Vice President Richard D. Stehly began his 
two-year term, while four new Board mem-
bers began their three-year terms.

García is partner and president of Proyec-
tos y Diseños Ltda., a structural engineering 
consulting fi rm in Bogotá, Colombia, that 
he founded in 1980. He has supervised the 
structural design of numerous buildings, in-

dustrial structures and bridges in Colombia and other Latin 
American countries.

García has been a member of numerous ACI technical com-
mittees, including ACI Committee 318, Structural Concrete 
Building Code, since 1985. He previously served on the ACI 
Board of Direction and chaired the International Activities 
Committee (since reorganized as the International Commit-
tee). Named an ACI Fellow in 1991, he received the ACI Joe 
W. Kelly Award in 2000 and the ACI Alfred E. Lindau Award in 
2003. García previously served as secretary of the ACI Repub-
lic of Colombia Chapter. 

As president of the Colombian Association for Earthquake 
Engineering, García chaired the committee that developed 
the Colombian seismic code, enacted in 1984, and the 1998 up-
date. He was also president of the Colombian Association for 
Structural Engineering, is on the Board of Directors of the In-
ternational Association for Earthquake Engineering, and rep-
resents the President of Colombia at the Colombian Building 
Code Committee. 

Stehly is a principal of American Engineering Testing Inc. in 
Minneapolis, Minn. A member of ACI since 1980, he is the cur-

rent Chair of the Financial Advisory Com-
mittee and the Board Advisory Committee 
on Sustainable Development. He also serves 
on the Strategic Planning Task Group, the 
Seminar Oversight Committee and the In-
ternational Committee Subcommittee Struc-
ture Review Task Group. He is a licensed 
civil engineer in Minnesota. For more than 
25 years, he has taught soil engineering at 
community colleges in the Minneapolis area.

Stehly previously served on the ACI Board of Direction and 
was named a Fellow of the Institute in 2000. He is a past chair 
of the Chapter Activities Committee and was a member of the 
Task Group on International Strategy, which led to the forma-
tion of the International Committee, for which he served as the 
fi rst chair. Stehly has traveled to more than 25 countries on 
behalf of ACI, presenting lectures on various concrete topics to 
ACI chapter members.

Elected as a new member of ACI’s Board of Direction is 
Claude Bédard, vice president and general manager of the 

North American Admixtures Division of The 
Euclid Chemical Co. in St. Hubert, Quebec, 
Canada. 

Bédard is the current chair of the ACI 
Foundation and the Strategic Development 
Council. He is an ACI Fellow and has twice 
served as president of the ACI Quebec and 
Eastern Ontario Chapter. In addition, he is 
the immediate past chair of the Canadian 
Standards Association (CSA) Technical 

Committee on Concrete, CSA A23.1/.2, and serves on the CSA 
Standards Policy Board. He is a member of the Canadian Na-
tional Research Council Institute for Research in Construction 
Advisory Board, the Canadian Precast/Prestressed Concrete 
Institute, the National Ready Mixed Concrete Association and 
the RMC Foundation Technical Advisory Committee.

Beverly Garnant has also begun her post 
as a member of ACI’s Board of Direction. 
She is the executive director of the American 
Society of Concrete Contractors in St. Louis, 
Mo., a position she has held since 2003. For 
25 years prior to that, she was a partner in 
Widmar/Garnant & Associates, a St. Louis 
public relations fi rm that served clients in 
the design and construction industries.

Garnant is a member of the ACI Con-
struction Liaison Committee, the ACI Marketing Committee 
and the ACI Task Group to Review Educational Programs. In 
addition, she serves on the Executive Committee of the ACI 
Foundation’s Strategic Development Council. 

Garnant is a member of the National Steering Committee 
of the Concrete Industry Management Pro-
gram. She received a BA in English and 
education from Cornell College in Mount 
Vernon, Iowa.

Also joining the ACI Board of Direction 
for the fi rst time is Colin Lobo. Lobo is the 
senior vice president of the Engineering Di-
vision of the National Ready Mixed Concrete 
Association (NRMCA) in Silver Spring, Md.

Lobo is a member of several ACI commit-
tees, including ACI committee 318, Structur-

al Concrete Building Code. He serves as the secretary of ACI 
Committee 301, Specifi cations for Concrete, and was named an 

ACI Fellow in 2003.
Andrea Schokker, a Henderson Professor 

of Civil Engineering and director of the Pro-
tective Technology Center at Pennsylvania 
State University, University Park, Pa., also 
joins the ACI Board of Direction this year, 
serving as chair of the Advisory Committee 
for Young Members and Joint ACI-ASCE 
Committee 423, Prestressed Concrete. 

American Concrete Institute Announces New Offi cers for 2008
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Austin focuses on Waller Creek Tunnel
Responding to public protests of the original plans for the area 

affected by the Waller Creek Tunnel Project, Austin city offi cials 
and the Public Works Dept. recently unveiled a revised plan for 
a more natural, riverwalk-style public space. The new plan will 
include a wetlands preserve for trees and habitats, a pedestrian 
bridge and rowing club facilities.

By providing fl ood relief to the lower Waller Creek region, the 
tunnel will make approximately 1,243,000 square feet of under-
utilized downtown land available for development. The estimated 
cost of the project is $127.5 million in 2006 dollars.

Design is under way by the joint venture (JV) of Kellogg Brown 
& Root Services Inc. and Espey Consultants Inc. to perform de-
sign-bid (Phase 2) and construction management and warranty 
assistance (Phase 3) engineering services. Sources indicate an 
anticipated completion date in 2016.

Seymour-Capilano Contract Terminated; 
Project Facing Delays, Cost Increases

Metro Vancouver terminated its contract with Bilfi nger Berger 
for the construction of two tunnels between the Capilano reser-
voir and the new Seymour fi ltration plant. Safety concerns have 
delayed construction for three months. 

Several incidents of falling rocks, including three incidents re-
sulting in injury, elevated concerns and ultimately shut down the 
site at the direction of WorkSafe BC.  

Metro Vancouver, which operates the Greater Vancouver Wa-
ter District, is constructing the $600 million Seymour-Capilano 
water fi ltration project to improve drinking water quality in the 
Vancouver metropolitan area. 

Included in the project is construction of the Seymour-Capila-
no fi ltration plant, the Capilano Pumping Station as well as twin 
tunnels under Grouse Mountain with a combined length of 14.2 
km. 

One of the twin tunnels will convey water from the Capilano 
reservoir to the fi ltration plant. Once treated, the water will re-
turn to the reservoir in the parallel tunnel for distribution. 

The TBMs launched in mid 2006 for the tunneling portion of 
the project. But safety issues caused a work stoppage in the raw 
water tunnel on Jan. 7 and on the treated water tunnel on Jan 10. 
Before the stoppage, the raw water tunnel had advanced 4.1 km 
and the treated water tunnel 3.8 km.

Bilfi nger Berger and Metro Vancouver were unable to agree on 
a new tunneling plan to address the safety concerns.

Metro Vancouver is reportedly in talks with two of the other 
original bidders on the project, Kiewit and Frontier-Kemper. Bil-
fi nger Berger’s bid was $100 million for construction, while the 
next lowest bid was $186 million. 

ITA Seeks Executive Director
The Executive Council of the International Tunnelling and Un-

derground Space Association has decided to create, starting Jan. 
1, 2009, a position as Executive Director of the Association to help 
meet the requirements of the new strategy agreed at the General 
Assembly 2007 of the Member Nations. 

The Executive Director will lead the ITA Secretariat, the oper-
ative body of the organization, located in Lausanne, Switzerland. 

Application materials are due June 30. Further infomation is 
available at www.ita-aites.org.

Business Briefs

Casagrande and Atlas Copco 
form Strategic Alliance

Atlas Copco Construction Mining Technique USA LLC 
signed an agreement with Casagrande USA Inc. recently to 
become the exclusive distributor of Casagrande’s complete 
line of geotechnical and foundation drilling products for the 
mid-western United States. These products will be supported 
from Atlas Copco’s Milwaukee Company Store, which already 
offers a range of ground engineering products such as down-
the-hole hammers, Symmetrix overburden drilling systems, 
MAI and Swellex bolts, as well as drilling rigs and air com-
pressors.

The agreement was formalized in a meeting in Casa-
grande’s booth while top management from both the Sweden-
based Atlas Copco and Italian-based Casagrande were in the 
United States for CONEXPO. 

Hans Lidén, President of Atlas Copco’s Geotechnical Drill-
ing and Exploration division based near Stockholm, Sweden, 
said at the signing, “We look forward to a successful strate-
gic alliance. Our ability to service the customer fi ts well with 
Casagrande’s high quality equipment, and together our peo-
ple are all excited about the opportunity to better support the 
customer.” 

Mike Steinhardt, President of Casagrande USA, echoed 
that thought, emphasizing the increased customer contact 
which Atlas Copco brings is critical for each project’s suc-
cess. “Geotechnical drilling is application sensitive, requiring 
engineering and technical support throughout the planning 
and completion of a project. Together our efforts make us the 
‘dream team’ for geotechnical projects,” said Steinhardt.

Gene Mattila, Business Line Manager for Atlas Copco’s 
geotechnical product line in the United States, said, “This an-
nouncement marks another large step toward our goal of be-
coming a complete source for geotechnical ground engineer-
ing solutions for contractors in the United States.”

The agreement is effective immediately, making Atlas Cop-
co a licensed distributor for Casagrande. A dedicated team to 
support these products has already been assembled.

Casagrande and Atlas Copco’s top management toast the signing of a 
strategic alliance agreement by raising a class of the fi nest Italian grappa.
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Guide to Specifying Concrete Performance 
Released 

The RMC Research & Education Foundation announced the 
availability of the Model Performance Specifi cation Phase II: 
Guide to Specifying Concrete Performance.

This report is a follow up to Model Performance Specifi cation 
Phase I: Preparation of a Performance-Based Specifi cation for 
Cast-in-Place Concrete that was published in 2006. The Phase II 
report was unveiled last month at NRMCA’s annual convention and 
the CONEXPO-CON/AGG Show in Las Vegas as part of a CD of 
all Foundation-sponsored P2P reports. This guide specifi cation was 
written specifi cally for the provisions of ACI 318-08, Building Code 
for Structural Concrete and is intended to address properties or re-
quirements for ready mixed concrete based on performance. It cov-
ers requirements for concrete that are not addressed in ACI 318. 

“This new report provides yet another tool for ready mixed 
concrete producers to use in demonstrating the benefi ts of perfor-
mance specifi cations over prescriptive specifi cations. Several stud-
ies funded by the Foundation and reviewed by the P2P Steering 
Committee have repeatedly demonstrated numerous benefi ts and 
this new guide specifi cation, in addressing specifi c ACI require-
ments, will go a long way toward ensuring their acceptance by the 
building community,” said Foundation Chairman George Gregory.

The guide specifi cation may be downloaded from the Founda-
tion’s Web site at www.rmc-foundation.org. Hard copies are also 
available upon request.

Reader Service Number 4

Oxford Atlas Wellington Tunnel 
Making Progress 

Welland, Ontario’s $19.5 million sanitary sewer project is pro-
ceeding smoothly and on schedule according to recent reports. 

When complete, the 2.8-km tunnel will dramatically reduce both 
the instances of fl ooded basements and the overall cost of waste-
water treatment in the region.

The 2.4-m diameter Lovat TBM is boring 7.8 m below grade 
and will eventually be 8.4 m below the ground as it conveys waste-
water to the regional treatment plant. 

Currently a combined sanitary and storm sewer serves the 
area. During spring thaw and runoff, the storm sewer can over-
fl ow into the sanitary portion of the pipe, which increases costs 
as stormwater is treated as if it were wastewater. And when the 
volume in the pipe is too much for the plant, untreated stormwater 
and sanitary waste is dumped into the Welland River. 

Boring is expected to complete this year with concrete lining 
complete in spring 2009.

Phase I of the OAW Sanitary Sewer Project completed in March 2008 by a Mc-
Nally/Aecon JV. The 2.8-km tunnel bored through a silty clay/clam till mix.
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Munfakh Receives ASCE’s Baker Award
George Munfakh, a senior vice president with Parsons Brinck-

erhoff (PB), is the recipient of the 2008 Wallace Hayward Baker 
Award from the American Society of Civil Engineers (ASCE).

The Baker Award is given annually by the Geo-Institute of 
ASCE for outstanding achievement in the geotechnical fi eld. Dr. 

Munfakh, who heads PB’s geotechnical and 
tunneling service group, was recognized for 
“his work on creative applications of innova-
tive ground modifi cation techniques and his 
contributions to the advancement of ground 
improvement engineering.”

Dr. Munfakh’s 35 years of experience at PB en-
compass design and construction management of 
projects in virtually every fi eld of civil engineer-
ing, including highways, bridges, tunnels, ports, 

water resources and airports. Over the years, he has been a strong 
advocate for geotechnical innovation and has contributed to many 
state-of-the-practice geotechnical applications in ground improve-
ment, including the fi rst use of a combination of stone columns and 
earth reinforcement in a wharf structure, the fi rst use of mechani-
cally stabilized backfi ll underwater, the fi rst use of stone columns in 
a cellular structure, the use of jet grouting and fracture grouting to 
support tunnel construction under active railroad tracks, the use of a 
variety of lightweight fi ll materials and the densifi cation and chemi-
cal stabilization of organic soils for use in roadway construction.

Dr. Munfakh is a core member of Technical Committee-17 of 
the International Society of Soil Mechanics and Geotechnical En-
gineering. For the Federal Highway Administration (FHWA), he 
has directed the preparation of design manuals and the presenta-
tion of training courses in geotechnical and foundation engineer-
ing to FHWA and state DOT staff throughout the United States. 

Dr. Munfakh received his Ph.D. degree from Louisiana State Uni-
versity in 1973. In 2005, he was inducted in the Hall of Distinction of 
the Civil and Environmental Engineering department at the school, 
only the 12th inductee since the department was established.

Colorado Tunneling 
Highlighted in Special Exhibit

Celebrating the 35th Anniversary of the Eisenhower Tunnel, 
the Western Museum of Mining & Industry is scheduled to open 
its latest exhibit, Colorado Tunneling, on June 20. The exhibit will 
feature modern tunneling methods with photographs of trans-
portation and water tunnels constructed throughout Colorado. 
Temporarily on loan from the Colorado Department of Transpor-
tation (CDOT) is a scale model of the construction for the Eisen-
hower Tunnel. The Kiewit Construction Co. is loaning a scale 
model of a state of the art TBM. Denver Water, CDOT, BT Con-
struction, Mine Development and Engineering Corp., Deere & 
Ault Consultants and Lyman Henn Inc. are supplying construc-
tion photos. The exhibit is organized by Dr. Raymond Henn of 
Lyman Henn Inc. in Denver and will run through Aug. 30, 2008.

Business Briefs

Munfakh
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Alfred H. Brand
Elected President of The Moles

Alfred H. Brand, Partner of Mueser Rutledge Consulting En-
gineers, has been elected to serve as President of The Moles 
for the year 2008/2009. He received the gavel from retiring 
President, Salvatore Mancini, at the Annual Business Meeting 
and Dinner held on Wednesday, May 7, at The New York Hilton 
Hotel.

Other offi cers elected are: Robert Alger, The Lane Construc-
tion Corp., First Vice President; Kirk R. Samuelson, Peter Kie-

wit Sons Inc., Second Vice President; Joseph 
Malandro, E.E. Cruz & Co. Inc., Treasurer; 
William V. McGuinness, III, Skanska USA 
Civil Inc, Secretary; and Walter J. Reichert, 
Granite Construction Northeast Inc., Ser-
geant-at-Arms.

Trustees elected for three year terms are: 
Richard D. MacDonald, Weeks Marine Inc.; 
David M. Oneglia, O&G Industries Inc.; John 
R. Roma, Raito Inc.; and Andrew D. Walker, 

Nicholson Construction Co.
Brand was born in Queens, N.Y., and attended Bishop Lough-

lin High School. After earning is civil engineering degree from 
Cooper Union and his master’s degree in soil mechanics at Cor-
nell University, he went to work as a geotechnical engineer for 

Mueser Rutledge Wentworth & Johnson (now known as Mueser 
Rutledge Consulting Engineers).

Starting as a young engineer, Brand quickly rose in the 
ranks. From 1970 to 1975, he supervised the geotechnical staff. 
He became an associate in 1976 and a Partner in 1988. During 
his career at Mueser Rutledge, he has directed the fi rm’s work 
on a wide variety of foundation, heavy construction and marine 
projects, including tunnels, earth fi ll structures, building foun-
dations, transportation structures, bulkheads, wharves, piers 
and cellular cofferdams.

Among the projects he has directly supervised are the fol-
lowing: New Yankee Stadium, Battery Park City, the Second 
Avenue Subway and the MesseTurn, Frankfurt, Germany. He 
has been involved in other overseas projects in Panama, Saudi 
Arabia and Yemen.

During his career, Brand has garnered many professional 
honors. In addition to The Moles, he is a member of a num-
ber of professional organizations, including the American So-
ciety of Civil Engineers, the National Society of Professional 
Engineers, Tau Beta Pi Engineering Honor Society, Chi Epsi-
lon Civil Engineering Honor Society and The Beavers. He has 
authored or co-authored numerous papers for ASCE, ACI and 
DFI conferences and articles for Civil Engineering magazine. 
He has presented lectures to the ASCE Metropolitan Section 
and to classes at Polytechnic University and Cooper Union. He 
holds professional engineering licenses in eight states.

Brand
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Citytunnel’s fi rst TBM has reached 
Malmö Central Station

Anna the TBM broke through at Malmö C 
on March 25. She has reached her fi nal desti-
nation on a 4.6-km journey. “The boring has 
been very successful, no major surprises or 
setbacks and we are on time,” says assistant 
project manager Johan Brantmark.

Anna’s journey in Holma started in No-
vember 2006. It has taken roughly 500 days 
to cover 4.6 km. Among the planned stops 
along the way was one three month mainte-
nance stop in the rock cavity at Triangeln and 
two Christmas stops. 

The last leg, 1.9 km between Triangeln and 
Malmö C, was the most complicated distance 
to bore, with one sharp turn and with higher 
water content and more cracks in the lime-
stone rock. 

“It was defi nitely more water,” says Brant-
mark. “It made the maintenance stops a little 
more complicated, but we have managed the 
distance without any greater diffi culties.”

Anna’s sister machine, Katrin, is stand-
ing still for maintenance, about 500 m from 
the excavation wall in Malmö C. Her break-

through was estimated to take place in late 
May.

The Citytunnel project in Malmö consists 
of 17 km of railway connecting Malmö Cen-
tral Station with the Öresund Bridge, as well 
as linking up the Scania railway network and 
increasing rail traffi c capacity for the future. 
Six km passes underneath central Malmö, 
and the other 11 km is surface railway. 

Malmö Central Station is being extended 
and new stations are being built at Triangeln 
and Hyllie, south of Malmö.

The Citytunnel is planned to be complete 
in 2011.

Robbins TBM Completes Drainage 
Tunnels at Po Shan

A 3.5-m diameter Robbins TBM recently 
completed two drainage tunnels in Hong 
Kong without a conventional back-up sys-
tem. Excavation of the short tunnels, mea-
suring 244 m and 165 m in length, concluded 
on March 17. 

The Po Shan Road project is a landslide-
prevention project aimed at controlling 
groundwater accumulation during storms.   

The tunnels, for the China State/China Rail-
way JV, were TBM-driven due to the location 
of condominium buildings less than 50 m from 
the jobsite. Boring restrictions in the heavily 
populated area also limited TBM excavation 
to eight hours a day. During the night shift, 
Robbins-supplied maintenance personnel 
performed routine upkeep of the machine.  

The majority of new design elements on 
the Robbins TBM were customized for the 
short tunnels and small jobsite.  The entire 

launch area for the machine measured 25-m 
wide by 27-m long, with the tunnel portal 
just 50 m from busy Po Shan Road.  

Muck removal was accomplished using a 
series of conveyors on wheels, which emptied 
into a steel silo for removal by dump trucks.  
Though slower than a conventional setup, the 
TBM still excavated a best day of 22 m in less 
than six hours. Electrical transformers and 
control cabinets remained at the tunnel por-
tal as the machine bored, connected by um-
bilical cables containing power and electrical 
control cabling.    

Several hundred sub-vertical drainage 
holes are now being drilled from the inside 
of the bored tunnels. Water will eventually 
be drained from the hillside into the drainage 
tunnels via these sub-vertical holes.  A modi-
fi ed drill rig and hydraulic hammer are being 
used to drill the holes and install slotted drain-
pipes. The amount of drainage needed will be 
continuously monitored using standpipe pi-
ezometers fi tted with automatic loggers.  The 
piezometers will transfer data to engineering 
offi ces in real-time. Water collected inside the 
tunnels will be channeled to a nearby public 
storm water drainage system.

Balfour Beatty in Contract for 
World’s Longest Rail Tunnel

A consortium including Britain’s Balfour 
Beatty has won a £790 million contract for 
the design, installation and commissioning 
of rail infrastructure in the world’s longest 
rail tunnel.

The contract involves equipping two single-

Global

Reader Service Number 6



Tunnel Business Magazine 13June 2008

track tunnels, each with a length of 57 km, as 
well as constructing 11 km of overground lines 
for the Gotthard Base Tunnel in Switzerland.

This will be the longest railway tunnel in 
the world and will establish a direct route 
for high-speed passenger and heavy freight 
traffi c. On completion in 2017, it is expected 
that the current 3 hour, 40 minute travel 
time from Zurich, Switzerland, to Milan, in 
Northern Italy, will be reduced by approxi-
mately one hour.

“We are delighted that our consortium 
has been selected to carry out this major 
long-term project which will utilize a number 
of Balfour Beatty’s multi-disciplinary rail 
skills,” chief executive Ian Tyler said. “We be-
lieve that our high-speed, high-performance 
rail experience is second to none and will con-
tinue to prove attractive to rail network own-
ers around the world as rail infrastructure 
investment accelerates.”

As well as Balfour Beatty, the consortium 
comprises Atel Installationstechnik, Alcatel-
Lucent and Alpine-Bau Mayreder.

Work on-site is expected to start at the end 
of 2009, with a construction period of approxi-
mately seven years. 

Manitowoc Expands in China
The Manitowoc Company, and its cranes 

division, based in Manitowoc, Wis., has 
formed a joint venture with Chinese crane 
manufacturer TaiAn Dongyue Heavy Ma-
chinery Co., Ltd.

Eric Etchart, president of Manitowoc’s 
crane division, says this partnership allows 
Manitowoc to continue its global expansion 
and fulfi ll its goal of locally manufacturing 
and servicing cranes.

“This transaction solidifi es Manitowoc’s 
position as one of the world’s fastest-grow-
ing construction equipment manufactur-
ers,” he said. “By acquiring a joint venture 
interest in TaiAn Dongyue, Manitowoc fur-
thers its mission of bringing manufacturing 
and service closer to the customer.”

TaiAn Dongyue Heavy Machinery Co., 
Ltd. is located in TaiAn City, Shandong 
Province, China, approximately 300 miles 
south of Beijing. The company was found-
ed in 1972 and employs a workforce of 900 
experienced professionals who manufac-
ture and assemble mobile hydraulic truck 
cranes for the Chinese market. The factory 
and land are roughly equivalent to Manito-

woc’s Shady Grove, Pa., factory.
This is Manitowoc’s second major expan-

sion in the Chinese market. Manitowoc pre-
viously had a joint venture in a tower crane 
factory in Zhangjiagang, China, before 
making it a wholly-owned factory. 

“The manufacturing facility in TaiAn 
is an excellent complement to Manito-
woc’s business development initiatives in 
China,” Etchart said. “We are now very 
well positioned near China’s two fastest-
growing cities and also well positioned to 
serve continuing development throughout 
central and northern China.”

Reader Service Number 7
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Being that the 2008 North American Tunneling 
conference is in San Francisco this month, many 
of our out-of-town guests may be casually curi-
ous about what sort of tunneling has been or will 
be going on in “The City” and the greater Bay 
Area. For anyone interested in tunneling, one 
of the fi rst points of interest is the local geology. 
The Bay Area geology is as unique, interesting 
and eccentric as our culture and environs. 

Bay Area Geology
The San Francisco Bay Area is characterized by northwest-

trending mountain ranges and intervening valleys, the orienta-
tions of which are strongly controlled by numerous active earth-
quake faults. Our bedrock is an agglomeration of wildly different 
rock types that are the result of a former tectonic subduction zone 
which has more recently been deformed by movement related to 
the San Andreas Fault. The resulting mix of rock types includes 
pieces of the ocean fl oor, islands and micro-continents, and pieces 
of Southern California that have been smashed, squeezed, cooked 
and sheared into place. If Mother Nature is a cook, she mixed up 
quite a dish in Northern California. 

Perhaps the most confused rocks, aptly named the Francis-
can Complex, underlie San Francisco proper. Originally this 

rock was named a geologic “formation,” but this geologic term 
applies to rocks can be correlated across distances, which is not 
so with the Franciscan Complex. The Franciscan Complex is 
typically faulted, fractured and folded, and generally comprises 
three predominant rock types: sandstone (usually referred to as 
greywacke), shale and “mélange.” The sandstones and shales are 

San Francisco San Francisco 
TunnelsTunnels

Past, Present and Future
By Victor S. Romero, PE, CEG

Hand-mining in the Lock’s Creek Tunnel 
(1870, photo courtesy San Francisco Public Utilities Commission)
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highly variable in their degrees of fractur-
ing, strength, hardness and weathering.  
The mélange is characterized by a cha-
otic, heterogeneous mixture of competent 
masses that range from inches to miles 
in dimension. These masses are of differ-
ent rock types—such as greywacke, shale, 
claystone, greenstone, chert, basalt and 
various metamorphic rocks—surrounded 
by a matrix of pervasively crushed rock 
material. If you have ever heard the term 
“California Rock” applied to tunnels, it is 
referring to this chaotic, generally poor-
quality rock.  

The surfi cial soils fl anking the bedrock 
outcrops around the Bay comprised allu-
vial, colluvial, wind-blown, beach, estuary 
and marine deposits. In San Francisco, the 
most extensive soil deposits are the Dune 
Sand, Colma Sands, Old Bay Clay, and 
infamous Young Bay Mud, which is found 
around the Bay itself. Its frequently gooey 
quality can make for truly interesting tun-
neling.

Topping off the unique geology is the 
Bay Area’s status as one of the most seis-
mically active regions in the world. The San 
Andreas Fault system forms the boundary 
between the North American and Pacifi c tectonic plates, and com-
prises numerous active, major strike-slip faults. Some of the major 
faults are the Calaveras, Hayward, San Andreas and San Grego-

rio. The San Andreas and Hayward Faults in particular have been 
the source of numerous moderate and large magnitude historical 
earthquakes, including the 1906 Magnitude 8 earthquake, which 

Reader Service Number 9Reader Service Number 8

The Yerba Buena Tunnel, at a span of 76 feet, held the record for the largest rock tunnel for many years 
(photo circa 1933)
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ruptured the ground surface for almost 300 miles along the San 
Andreas Fault. 

Early Tunneling History
So why would anyone want to tunnel in these conditions? The 

equation is simple: gold + people + earthquake = tunnels. The 
Gold Rush of 1849 and the Silver Rush of 1859, also known as 
the Comstock Lode, brought an infl ux of people and commerce 
to Northern California, and the port city of San Francisco was 
the fi nancial and industrial hub of this activity. Although precious 
metals mining tapered off after several years, the miners stayed, 

and business thrived. Some of San Francisco’s fi rst water infra-
structure was built between 1861 and 1885, including several tun-
nels (e.g., Pilarcitos Reservoir Tunnel Nos. 1 and 2, Lock’s Creek 
Tunnel, Upper Crystal Springs Tunnel, and Bernal Tunnel).

Just north of San Francisco in Marin County, a rail tunnel was 
constructed in 1879, and three more rail tunnels were added in 
1884. Their purpose was to bring more redwood timber to San 
Francisco to feed the construction boom. While most of these tun-
nels are now abandoned, work will soon be under way to convert 
the Cal Park Tunnel into a unique, mixed-use tunnel accommo-
dating pedestrian, bike and commuter rail traffi c. 

The 1906 Earthquake and Fire
Just as San Francisco was becoming known as the New York of 

the West, there came a sobering wake up call. At 5:12 a.m. on April 
18, 1906, the San Francisco Earthquake and Fire almost complete-
ly destroyed the city. Astonishingly, residents rebounded within 
days to begin rebuilding. Their tenacity and speed was remarked 
worldwide. Plans were quickly drawn up to restore and improve 
infrastructure, including utilities and transportation. By 1915, San 
Francisco celebrated its rise from the ashes by hosting the Panama-
Pacifi c Exposition. Major tunnels constructed at the time include:

 The Southern Pacifi c Tunnels (1907), which are now used by • 
Caltrain Commuter Rail.

 The Ft. Mason rail tunnel (1914) is currently abandoned but • 
may be restored for bike and pedestrian use, as well as pos-
sible use by San Francisco’s Muni light rail. 

 Mile Rock Sewer Tunnel (1915) is still in use.• 

 Stockton Street Tunnel (1915) is also still in use.• 

 Ft. Barry – Ft. Baker Tunnel (1918) was rehabilitated for • 

bike and vehicular use in 1993.

Twin Peaks Tunnel (1918) is still in use by Muni light rail• 

Claremont Tunnel (1929), a water conveyance tunnel in • 
Oakland, is still in use. An extensive seismic upgrade was 
completed in 2007.

Duboce Tunnel (1929) is still being used by Muni light rail.• 

The Upper Alameda Creek Diversion Tunnel was completed • 
in 1931.

The City Grows
The 1930s was a time of bridge building, 

with overlapping construction of two iconic 
bridges. The Presidio Tunnel (now the 
MacArthur Tunnel) and the Waldo Tun-
nel were both constructed in 1937 as ap-
proaches to the Golden Gate Bridge, while 
the Yerba Buena Tunnel was constructed 
in 1936 as an integral part of the San Fran-
cisco-Oakland Bay Bridge.

But perhaps the biggest tunnel project of 
the 1930s was construction of Bores 1 and 2 
of the Caldecott Tunnel (now Highway 24). 
Constructed in 1934 through 1937, Bores 1 
and 2 utilized the stacked drift method of 
excavation. The third bore was completed 
in 1964 using a top heading and bench ex-
cavation sequence. 

Also constructed during the ’30s and ’40s 
were two major sewer tunnels: the Rich-
mond Sunset Tunnel in 1938 and the Lake 

Merced Tunnel in 1949. In 1953, the controversial Broadway Tun-
nel was completed for vehicular use. 

The Modern Tunneling Era
The 75-mile Bay Area Rapid Transit (BART) system, which 

also included 3.5 miles of new Muni Metro line, was constructed 
from 1964 to 1972. BART represented a whole new generation 
of mass transit technology in the United States. Computerized 
train controls, modern rail vehicles, electronic fare cards, and 
faster trains were all revolutionary technologies. 

The tunneling technologies were equally revolutionary. The 
Transbay Immersed Tube under the Bay was the fi rst of its kind, 
and is still heralded as a modern engineering marvel. In addition, 
tunnels were excavated through the Berkeley Hills, in downtown 
Oakland, and across San Francisco. The tunnel segments between 
the Transbay Tube and Embarcadero Station, and between Em-
barcadero Station and Montgomery Station, were excavated by 
open-faced shields with compressed air. The tunnel segment be-
tween Powell Station and Civic Center Station was constructed us-
ing a compressed air, partial-face shield with cutter blade openings 
that could be adjusted based on ground softness. The tunnel seg-
ment between Civic Center Station and 16th Street Mission Sta-
tion was excavated using a TBM with four hydraulically operated 
doors equipped with cutting edges. And the tunnel segment be-
tween 16th Street Mission Station and 24th Street Mission Station 
was excavated by an oscillating TBM equipped with four indepen-
dent cutter blades (the infamous “windshield wiper” cutterhead). 
Finally, rock tunnels south of Fourth Street Mission Station to Glen 
Park Station were excavated by a primitive disc-cutter TBM. 

Six tunnels were built for the San Francisco Clean Water Pro-
gram during the 1980s and 1990s to reduce storm discharges into 
San Francisco Bay and the Pacifi c Ocean. These projects were 
the North Outfall Consolidation Sewer Tunnels N-1 (1981) and 

The BART Berkeley Hills Tunnel hole-through in 1967
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N-2 (1980); Lake Merced Transport Tunnel (1993); Richmond 
Transport Tunnel (1996); and the Islais Creek Davidson Avenue 
Tunnel and Undercrossing Tunnel (1999).

Current and Future Projects
Given the number of tunnels that have been constructed in the 

Bay Area, and the often-challenging geologic conditions, the list 
of new tunnels that have been proposed or are being designed 
may appear ambitious. However, “the City that can” is still living 
up to its reputation for persevering in a course of development 
and growth.

Current and upcoming projects in the Bay Area include:

Kiewit Construction is currently building the Devil’s Slide • 
Tunnel for Caltrans as a bypass for Highway 1.

Lenihan Dam New Outlet Tunnel is currently under con-• 
struction for the Santa Clara Valley Water District.

Four major projects are in progress for the San Francisco • 
Public Utilities Commission: New Crystal Springs Bypass 
Tunnel, Bay Tunnel, New Irvington Tunnel, and Sunnydale 
Auxiliary Sewer Tunnel.

A fourth bore of the Caldecott Tunnel is being implemented • 
by Caltrans and the Contra Costa Transportation Authority.

Muni Central Subway is in progress by the SFMTA.• 

The Caltrain Extension to the Transbay Terminal is being • 
undertaken by the TJPA.

Silicon Valley Rapid Transit (extending BART to San Jose) is • 
being implemented by the Santa Clara Valley Transportation 
Authority. 

With all these tunneling projects, the Bay Area is a great place 
to live and work if you are into the underground scene (construc-
tion, that is).

Victor S. Romero, PE, CEG, is a Principal with Jacobs Associates.

Reader Service Number 10

The N-2 Tunnel utilized the fi rst Earth Pressure Balance TBM 
in the United States in 1980

Post-1906 reconstruction of San Francisco: stacked-drift construction of the Stockton Tunnel (Engineering Record, 1914)
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Napa Valley is the heart of the winemaking indus-
try in Northern California. Growth in the region 
over the past 40 years has put a premium on land 
available for vineyards, driving many vintners to 
use underground space for wine facilities. Although 
the cost of constructing a wine cave is similar to the 
cost of constructing an aboveground facility, certain 
features of wine caves result in substantially lower 
overall costs when operating costs are considered.

Low temperatures and high humidity, combined with mini-
mal seasonal variations, reduce utility costs and wine loss 
through evaporation. Savings from these factors alone can pay 
for wine cave construction in six to eight years. In addition, 
fewer environmental and permitting constraints are placed on 
underground construction than aboveground construction.  

Typical wine caves vary in size from 6,000 to 15,000 sq ft of 
underground space. The wine cave shell generally consists of 
wire mesh reinforced shotcrete. Due to the factors mentioned 
above wine caves are mainly used for aging of wine in barrels.  
In addition, some wineries place their tasting and sales opera-
tions underground as part of their marketing strategy.  

One of the largest and most complex of the underground facili-
ties built in Napa recently is the Palmaz Family Vineyards wine 
cave and car museum. The 550-acre Palmaz property includes ap-
proximately 60,800 sq ft of underground space, 50,000 of which 
are devoted to winemaking and 10,800 of which house the car 
museum. The wine cave centers around a 75-ft diameter under-
ground dome that is 50 feet high. It houses two levels of fermen-
tation tanks. The upper tanks rest on a 60-foot-diameter rotating 
carousel that allows the tanks to be fi lled, in turn, with juice from 
the crushing and screening machines. The lower tanks store the 
wine before it is transferred to barrels for aging.

An interesting feature of the Palmaz winery is that only 
gravity is used to move wine from crushing to fermentation, 
aging, blending and bottling. This is thought to preserve more 
of the natural fl avor of the grapes. To avoid pumping and uti-
lize gravity, the winery was constructed on four levels. There 
are exterior entrances at each level, and vertical connection 

Napa Valley Wine CavesNapa Valley Wine Caves
By Jan Van Greunen, PE

The 10,800 sq ft car museum (shown top to bottom in stages of
construction) houses more than 40 antique racing cars.



Tunnel Business Magazine 19June 2008

Reader Service Number 11

is achieved via a 150-ft high shaft that houses the stairs, tank 
elevator, passenger elevator and utility duct.

The underground dome was constructed using the sequen-
tial excavation method (SEM) with permanent rock dowels 
and an 18-in. reinforced shotcrete fi nal lining. The ground 
above the dome slopes approximately 20 degrees, and ground 
cover averages 30 ft.  

The car museum was designed to maximize open space for 
display of the family’s exotic collection. SEM construction in-

cluded the excavation of six horseshoe-shaped tunnels, 13-ft 
wide by 16 ft-high and approximately 66-ft long, to install the 
main steel arch support frames and associated foundations. 
The fi nal lining consisted of steel sections that were encased in 
reinforced concrete/shotcrete.

Jacobs Associates provided design services for the project, 
which was completed in December 2007.

Jan Van Greunen, PE, is Senior Associate with Jacobs Associates.

The fermentation dome is the world’s largest underground reinforced 
structure at 72-ft diameter and 54-ft high. 

Temperature in the wine caves stays at a constant 60 degrees with 75 
percent humidity; ideal conditions for aging wine.
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The 10,424-lf tunnel houses a 24-in. 
gravity sewer pipeline that conveys 1.1 
mgd of untreated sewage and extensive 
measures were implemented to foremost 
prevent a spill but also to be prepared for 
such a serious incident.

Sewer pipeline maintenance crews mo-
bilized to the tunnel in 2002 documented 
deterioration of several portions of the 
tunnel. Rotting timber supports and rock 
falls in the tunnel resulted in unsafe work-
ing conditions and endangered the sewer 
pipeline. Hatch Mott MacDonald (HMM) 
was retained by the District to inspect a 
750-ft section of the tunnel considered to 
be in an advanced state of deterioration 
and to design emergency repair measures. 
The emergency repairs were successfully 
carried out by SANCON and Beck En-
terprises from January to August 2007. 
HMM also carried out an assessment of 
the balance of the tunnel and, based on 
the successful completion of the emergen-
cy repairs, is currently developing a work 
plan to rehabilitate the entire tunnel and 
replace the aging pipeline.

Perhaps the most signifi cant challenge 
associated with the emergency repairs 
and planned rehabilitation, in addition to 
the sensitive environmental setting, is the 

limited land access to the tunnel. The tun-
nel is located at the base of 60- to 100-ft 
high coastal cliffs 10- to 20-ft above sea 
level. Residential development on the cliffs 
prevents direct access and movement of 
materials by work boats capable of beach 
landings was the only feasible method of 
completing the emergency repairs.

Geology and Tunnel Description
The tunnel was excavated in sequences 

of interbedded breccias, siltstones and 
sandstones of the San Onofre Formation, 
a marine deposit, characterized by abrupt 

On the Waterfront:On the Waterfront:
Beach Sewer Tunnel Emergency Repairs 
and Rehabilitation By Albert Ruiz, E.I.T., David Jurich, P.E., and Joseph McDivitt

The South Coast Water District (District) operates the Beach Intercep-
tor Sewer Tunnel in South Laguna, Orange County, California between 
Monarch Beach and Aliso Beach. The tunnel is situated within cliff bluffs 
along an environmentally sensitive coastal marine environment that 
includes some of the most popular beaches in the state. Extensive plan-
ning, a detailed work plan and carefully coordinated construction activities 
were required to successfully complete emergency tunnel repairs without 
incident or interruption to sewer service.

All equipment and construction materials were transported to and from the beach site
by workboat landings.
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lateral and vertical changes in lithologies. 
The boulder to cobble sized schist clasts 
in the breccia are angular to subangular. 
Rock mass conditions along most of the 
tunnel are good and the emergency re-
pairs were completed entirely within brec-
cia. The San Onofre breccia is classifi ed as 
fi rm to slow raveling in the absence of wa-
ter (Terzaghi’s Tunnelman’s Ground Clas-
sifi cation System as modifi ed by Heuer). 
Bedding structures and discontinuities 
within the breccia are poorly developed to 
absent. Groundwater seepage is present to 
varying degrees and the tunnel is gener-
ally damp with some isolated dripping to 
wet intervals. The California Division of 
OSHA assigned the underground classi-
fi cation of “Potentially Gassy with Special 
Conditions” to the tunnel.

The approximately 5-ft high by 6-ft wide 
tunnel was hand mined in 1954 with access 
through 21 adits and three portals situated 
on public and private beaches. Of those 
original access points, 4 adits and 1 portal 
have collapsed and are now abandoned. 
Sections of the tunnel are horseshoe shaped 
and unsupported and approximately 3,000 
ft is supported by treated timber struts 
and wooden lagging. Each timber support 
consists of 8-in. square side posts and an 
8-in. square horizontal crown beam. Some 
intervals of the timber supported tunnel 
were reinforced earlier with additional tim-
ber supports. The tunnel was constructed 
to house a 21-inch diameter vitrifi ed clay 
pipe (VCP). In 1974, the VCP sewer pipe-

line was demolished in place and replaced 
with the existing 24-ID Technite pipe. Ap-
proximately 80 percent of the pipeline fl ow 
comes from an upstream lift station with 
the balance of fl ow from 75 4- to 8-in. lat-
eral connections along the tunnel.

2007 Emegency Repairs
The emergency repairs were completed 

in a 750-ft interval of the tunnel at Thou-
sand Steps Beach where timber supports 
and wood lagging exhibited an advanced 
state of deterioration and had failed at 
several locations in the walls and crown. 
Rock falls as a result of the wooden lagging 
failures consisted of cobble to boulder size 
rock fragments, several of which impacted 
the pipeline. Additionally, timbers were ob-
served to have as much as 6 ft of overhead 
accumulations of broken rock loading the 
rotting timber supports. Most of the tunnel 
was damp to wet with groundwater seepage 
saturating the fi ll and crushed VCP that 
serves as bedding for the Techite pipe.

The emergency repairs consisted of en-
larging the tunnel to a 9-ft, 8-in. horseshoe 
shape to permit workers to walk upright 
and allow for future maintenance, repairs, 
and pipeline replacement. A 4-in. thick 
steel fi ber reinforced shotcrete liner was 
applied for long term structural integrity. 
The work also required improvements to 
an access adit, relocation of several lateral 
connections, and concrete encasement of 
the Techite pipeline.

Access to the beach was limited to a set Reader Service Number 12
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of steep and narrow public stairs approxi-
mately 165 feet in height that extended 
down from the Pacifi c Coast Highway. 
Therefore, all equipment and construction 
materials were transported to and from 
the beach site by workboat landings. Ap-

proximately 65 workboat landings were 
competed without incident to support the 
emergency repairs. However, unfavorable 
tidal, current and weather conditions de-
layed several boat landings by more than 
a week slowing the mining as spoil was not 

allowed to be stored on the beach outside 
of the limited work area. Temporary con-
struction power, water and telephone ser-
vice had to be extended down the cliff from 
the Pacifi c Coast Highway. No hazardous 
materials were permitted on the beach and 
double walled containment was required 
for all potentially toxic materials. 

After enlarging and improving an adit 
doorway to allow access for a mini excavator 
and skid steer equipment, the sewer pipe-
line was encased in protective reinforced 
concrete through the repair interval. The 
concrete encasement had the added benefi t 
of providing a high quality roadway surface 
for construction equipment. The adit and 
tunnel junction were enlarged using hand 
spaders and jack-leg drills and hydraulic 
splitters and a temporary 2-in. thick shot-
crete lining was applied.

The enlargement was advanced in both 
directions from the adit using a compact 
1-ton excavator with a hydraulic rock 
breaker attachment at an initial round 
length of 3 ft (original spacing of timber 
supports) and the round length was in-
creased as the contractor became more 
experienced with the ground conditions. 
The shotcrete lining was applied with each 
advance of excavation and kept close to the 
face. Steel sets and rebar spiling were re-
quired for a 25-ft interval of poor ground 
with groundwater that had previously re-
quired additional cribbing of overbreak in 
the crown. 

Construction activities were closely 
monitored by an environmental special-
ist and an HMM inspector and the emer-
gency repairs were completed without en-
vironmental incident and a perfect safety 
record of no reportable accidents.

Planned Rehabilitation
HMM inspected the entire tunnel align-

ment in 2007 and issued a tunnel condition 
assessment report that included detailed 
documentation of conditions and recom-
mendations for repairs. Based on the ex-
tent of repairs required, the District be-
gan planning for the rehabilitation of the 
entire tunnel and replacement of the pipe-
line. The challenges associated with work-
ing in a sensitive coastal environment, 
heavy recreational beach use and limited 
land access to the tunnel experienced dur-
ing the emergency repairs present even 
greater challenges for the full rehabilita-
tion.

From the beginning, the District con-
sidered it likely the entire tunnel would 
require rehabilitation and HMM designed 
the emergency repairs to be compatible 
with future rehabilitation and pipeline re-
placement. The full rehabilitation requires 

Reader Service Number 13

[Main Photo] Shotcrete fi nish of enlarged tunnel.  [Left Inset] Typical timber supported tunnel. 
[Right Inset]Cross section of rehabilitated tunnel with new pipeline.
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consideration of pipeline operational re-
quirements, easements, access and protec-
tion of the sensitive marine environment. 
There is no alternative pipeline route and 
tunnel rehabilitation cannot interrupt ser-
vice. All rehabilitation work is to be com-
pleted within the existing easement. Access 
to the tunnel is available at several points 
on the alignment however, only two portal 
locations have direct road access.

The compact excavator with a rock 
breaker attachment used for the emer-
gency repairs to enlarge the tunnel was 
adequate but advance rates averaged 6 lf 
per day. For the full tunnel rehabilitation, 
small roadheaders are being researched 
to allow a signifi cantly higher daily ad-
vance rate. However, rehabilitation will 
include schedule allowance and unit rate 
reimbursement for relocation of lateral 
connections and steel sets, spiling and 
hand mining in intervals of poor ground 
conditions.

If the permitting process for the full 
tunnel rehabilitation proves lengthy, pri-
oritized repairs could be completed on an 
emergency basis to protect the integrity 
of the sewer pipeline. The design of the 
full tunnel rehabilitation will account for 
this and allow for repairs or rehabilitation 
to occur in advance of the main tunnel re-
habilitation effort. 

It is possible to accelerate construction 
by working at multiple headings simulta-
neously. A total of 15 alternative access 
concepts are under evaluation to identify 
the most cost-effective approach for full 
rehabilitation. The access alternatives 
of combinations of existing land access, 
beach landings at one or more locations, 
and one or more new access shafts are be-
ing evaluated in terms of cost; construc-
tion schedule; worker and public safety; 
environmental considerations; and po-
tential impacts during construction to 
residents, public and private beaches, and 
public and private roadways.

Project Status
The District is currently proceeding 

with the California Environmental Qual-
ity Act documentation process and an-
ticipates having the rehabilitation project 
permitted by 2009. Design is also under 
way and scheduled to be completed by the 
end of 2008. Advertisement is anticipated 
in early 2009 with construction to start 
shortly thereafter.

Albert Ruiz, E.I.T. is structural engineer and 
David Jurich, P.E., is senior associate with 
Hatch Mott MacDonald. Joseph McDivitt 
is director of operations, South Coast Water 
District.
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Finished, repaired tunnel.
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A 3-D scanner uses a pulsed-laser to 
measure distance several thousand times 
each second. Each pulse of laser light 
strikes the target object and is refl ected 
back to a detector in the scanner where 
the distance is computed. Special targets 
or refl ectors are not needed—the scan-
ner can measure to virtually any surface. 
Steered by a rotating mirror and servo mo-
tors, the beam is pointed to a new location 
each time a distance measurement is taken. 
Using this approach, the Trimble GX 3-D 
Scanner can measure and store up to 5,000 

points each second. Depending on the dis-
tance measured (typical range is 100 to 300 
m or 330 to 660 ft), the measured points 
are a few millimeters apart. Each point is 
stored with its 3-D coordinates and infor-
mation on the intensity of the return signal. 
Along with the mass of 3-D points (known 
as a point cloud) the Trimble scanner cap-
tures high-resolution images of the site or 
objects being scanned. Then the scanner is 
moved to a new location and the process is 
repeated to scan further down the tunnel 
or a different side of the object. 

The scanned data is returned to the of-
fi ce for processing in Trimble’s RealWorks 
Survey software. The software combines 
the scanned data with information from 
total stations to put all information into 
the project coordinate system. The point 
clouds are joined to form a true 3-D depic-
tion of the tunnel. Now the scanned image 
of the tunnel can be visualized and manip-
ulated at will. 

While the visualization is important, pri-
mary value comes from the ability to work 
directly with the points and point cloud. It’s 
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The data from the Trimble scanner let engineers create cross sections where needed to highlight damage.

By John Stenmark

Fast, accurate measurement is a diffi cult aspect in tunnel construction, 

maintenance and redevelopment. Confi ned spaces make it diffi cult to 

establish and preserve survey control markers. Safety or accessibility 

issues limit access to many locations. And working time is often restrict-

ed by construction requirements, traffi c or other considerations. Cost 

concerns, construction tolerances and tight vehicle clearances drive the 

requirements for precise, accurate measurements. The logistical hur-

dles frequently confl ict with the requirements for speed and precision. 

To handle the challenges, tunneling projects routinely employ profes-

sional surveyors to handle the diffi cult measurement tasks. In turn, the 

surveyors increasingly are turning to 3-D scanning for tunnel projects. 
Trimble GX 3D Scanner
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straightforward to create cross-sections 
and profi les exactly where they are needed. 
Volumes are computed without estimates 
or interpolation. Objects such as pipes, 
structural components or surfaces can be 
defi ned and extracted as 3-D CAD objects 
for use in design or facility management 
systems. And the rich data and dense point 
clouds eliminate need for revisits. 

A common application for 3-D scanning 
is during tunnel construction. Scanners 
can quickly create precise, detailed mod-
els of excavated areas. This data is used 
for clash detection, monitoring and volume 
computations. The speed of the scanners 
pays off in keeping projects on schedule. 
A 50 m (160 ft) portion of tunnel can be 
scanned in less than 30 minutes, allow-
ing construction work to resume quickly. 
The precise data lets users quickly iden-
tify problems in alignment, subsidence or 
other trouble spots. 

3-D scanning has demonstrated its ca-
pability in tunneling projects worldwide. 
The City of Oslo in 2005 scanned its en-
tire road tunnel system to locate areas of 
frost damage. There are over 5 km (3 mi) 
of tunnels to scan, and the City required 
the tunnels to remain open to vehicle traf-
fi c during the day. Limited to nighttime 
work over a 30-day period, the scanning 
team collected over 40 million points. En-
gineers could visualize the entire system 
and quickly identify areas of damage. The 
data from the scanner let them create cross 
sections exactly where needed to highlight 
the damage. The entire model was taken 
to a CAD system where the design and ac-
tual surfaces could be compared. Had tra-
ditional surveying techniques been used, 
the project would have taken much longer, 
cost more and given lower quality results.

In Ireland, insertion of the TBM head 
into the new Dublin Port Tunnel was de-
layed when operators experienced a clash 
during the initial TBM push. The tunnel 
had been surveyed with traditional meth-
ods and the data was too sparse to detect 
the clashes. Using a Trimble scanner, 
crews scanned 100 m (330 ft) of tunnel in 
less than two hours. In the offi ce, closely 
spaced cross sections were created from 
the 3-D point clouds and sent to the design 
system. Engineers compared the scanned 
data to the tunnel design and quickly 
identifi ed the problem spots. The coordi-
nates were loaded into total stations and 
the clash points were marked and broken 
out in the tunnel. The scanning system al-
lowed the clash breakout to move ahead of 
schedule and greatly reduced the down-
time for the TBM head.

In Paris, progress on construction of 
a new 7.5 km (4.7 mi) tunnel for light ve-
hicles was stopped when a fi re occurred 
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Norway’s Geoplan 3-D AS owner Odd Erik Mjørlund uses a Trimble 3-D scanner to scan the City of Oslo’s 
entire road tunnel system to locate areas of frost damage
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during tunnel fi nishing. Damage to the 
concrete tunnel liner required that a por-
tion be removed and replaced. Three scans 
were taken: one before the damaged liner 
was removed; a second after removal of the 
liner; and the third after installation of the 
new concrete. The scanned data provided 
accurate information on the volume of con-
crete that was removed and replaced. The 
measured volume was much smaller than 
the sub-contractor’s estimate for the work 
and resulted in signifi cant cost savings. The 
third scan also provided quality control that 
the new concrete restored the tunnel to its 
original form. Site reports indicate that the 
speed of the 3-D scanning allowed tunnel 
construction to resume several days earlier 
than if traditional surveying techniques 
had been used. 

Obtaining needed precision and accu-
racy is a diffi cult and costly component of 
tunnel projects. 3-D tunnel scanning saves 
time and money in tunnel surveying. The 
right tunnel scanning solution will provide 
speed and accuracy along with durable 
equipment and tools for visualization and 
analysis. 

John Stenmark, LS, is a writer and consultant 
working in the geospatial and AEC industries.
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3-D scanning allowed the Paris tunnel construction to resume several days earlier than if traditional 
surveying techniques had been used.



TUNNELING SHORT COURSE
Colorado School of Mines
September 10-12, 2008

Course Directors:
Levent Ozdemir
Timothy Coss

This three-day short course will cover all aspects of conventional and mechanized tunnel design and construction in hard 
rock, soft ground and soils. The course program will include the following main subjects:

• Site investigations for tunneling projects
• Geotechnical data analysis and reporting
• Geotechnical baseline report preparation
• Tunnel and ground support design
• Contract documents and specifi cations
• Ground modifi cation and grouting
• Selection of construction methods
• Shaft design and construction techniques
• Conventional drill and blast construction
• NATM tunnel design and construction
• Sequential excavation methods
• Mechanized hard rock tunneling (TBMs)
• Mechanized soft/ground and soils tunneling
• Earth Pressure Balance Machines (EPBs)
• Slurry Shield Machine technology
• Probe drilling and grout injection techniques
• Design and installation of segmental concrete liners
• Design and installation of fi nal concrete linings
• Pipe umbrella and ground support systems
• Water drainage and control techniques
• Segment backfi ll grouting techniques
• Tunnel ventilation design
• Tunnel muck haulage and removal
• Tunnel utilities design and installation
• Construction management in tunneling
• Costing and scheduling of tunneling projects
• Disputes resolution in tunnel construction
• Tunneling case histories
• Microtunneling

The course subjects will be presented by prominent international experts from industry and academia. The course attendees 
will receive CEUs for attending the course. This course is highly recommended for technical and management professionals 
from owners, engineers, contractors, consulting fi rms and anyone else involved in tunneling and underground construction.

Colorado School of Mines, in conjunction with Tunnel Business Magazine and 
Microtunneling Inc., presents Breakthroughs in Tunneling – a three-day Short Course that will cover all 
aspects of conventional and mechanized tunnel design and construction in hard rock, soft ground and 
soils. Presented by international experts in the tunneling community, this one-of-a-kind Short Course 
provides in-depth, specialized instruction not offered anywhere else in the world. The Short Course 
benefi ts anyone involved in the multi-billion dollar global tunneling sector.



To register and for more information, 
please visit our Web site:
www.tunneling.comReader Service Number 18
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Background 
Can a contractor sue an engineer or other design 
professional directly for misrepresentations in 
the plans and specifi cations? There are 50 states 
in the Union and the District of Columbia and 
each jurisdiction that has addressed the question 
has their own rules and guidelines on this issue. 
Some states or jurisdictions allow suits based on 
a “foreseeability” standard, and some states do 
not permit such suits based on the “economic loss 
rule.” This article will explain these concepts and 
discuss the common threads among the cases that 
have addressed this issue. 

Law schools indoctrinate lawyers on the fi ner aspects of civil 
law and criminal law. With respect to civil lawsuits, there are two 
broad areas of the law, contract law and tort law. Contract law 
is based on obligations between contracting parties to an agree-
ment. When parties are in direct contract, they are said to be 
in privity of contract. Tort law is based on social obligations be-
tween fellow citizens – such as the duties a licensed professional 
may owe to people that rely upon his or her services or repre-
sentations. Because construction involves contracts and also the 
concepts of duty found in tort law – such as the law of negligent 
misrepresentation by a design professional – construction proj-
ects present unique facts and provide a legal battleground for 
these broad concepts of contract and tort law. 

Historical Cases to Explain the Concepts
In the early 1900s it used to be that if a buyer had purchased 

a motor car from a dealer and the car caused a grave injury to 
the car owner, that the car owner could only sue the party who 
had sold him or her that car. The car manufacturer was not li-
able because the buyer did not have a direct contract with the 

manufacturer. Privity was lacking and a bar to any suit. In the 
late 1910s, the law recognized that this result was not fair and 
the courts broadened the possible group of plaintiffs that can sue 
the ultimate wrongdoer. Privity was no longer an absolute bar to 
a suit. The line of cases that followed, however, did not allow for 
a plaintiff to sue for purely economic damages. As a matter of 
policy, the courts distinguished between personal injury (or prop-
erty) damages and so-called pure economic damages. If the car 
owner was delayed three hours due to the accident, these three 
hours in lost wages were not recoverable. This concept was given 
the moniker of the “economic loss rule.” The economic loss rule, 
however, like many legal doctrines is not absolute. 

The wrinkle comes into play when a professional’s trade is 
one where the likely or foreseeable recipient is a third party 
and the likely damages are economic. If a public weigher certi-
fi es a weight, if an accountant prepares an audit and a fi nancial 
statement, if an engineer prepares plans and drawings, there is 
a reasonable likelihood that an error may cause economic loss to 
a third party. If an engineer negligently prepares plans for an 
owner knowing the contractor will rely upon the plans, and the 
contractor incurs extra costs, even though purely economic dam-
ages, the contractor may be able to sue the engineer directly.

The history of the clash between the economic loss rule and the 
legal concepts of negligent misrepresentation dates to the 1922 
case of Glanzer v. Shepard. The Glanzer decision was written by 
the renowned Judge Benjamin Cardozo, who sat on New York 
State’s highest court and then as a Justice on the U.S. Supreme 
Court. The Glazner case involved the sale of beans. The seller 
purchased a certifi cate of weight from a public weigher. The buy-
er then paid the seller based on the public weigher’s certifi cate. 
After the sale was complete, the buyer discovered that the public 
weigher’s certifi cate overstated the weight of the beans. The buy-
er sued the public weigher for the amount the buyer overpaid due 
to the public weigher’s mistaken weight certifi cate. The public 
weigher’s defense was that there was no contract with the buyer 
because the seller paid for the weight certifi cate. Judge Cardozo 
found the public weigher liable for the buyer’s damages. Judge 
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Contractor Claims 
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Owner’s Designer

by Peter Kutil, Esq. and Karl Silverberg, Esq.
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Carodzo said: “The [buyer’s] use of the certifi cates was not an 
indirect or collateral consequence of the action of the weighers’ 
[certifi cates, but rather] was the end and aim of the transaction. 
. . . [The public weighers] held themselves out to the public as 
skilled and careful in their calling.”

In 1930, Judge Cardozo again faced a negligent misrepresen-
tation case in Ultramares Corp. v. Touche, Niven & Co., a case 
involving accountants. In Ultramares, money was lent to a busi-
ness based on an accountant’s certifi ed fi nan-
cial statement. The fi nancial statement was 
not made for purposes of the particular loan 
transaction, but was made for purposes of the 
company’s general fi nancial dealings. The fi -
nancial statement was inaccurate, the lender 
lost money and the lender sued the accoun-
tant directly. In this case Judge Cardozo did 
not hold the accountants liable. He said: “If 
liability for negligence exists, a thoughtless 
slip or blunder . . . may expose accountants to 
a liability in an indeterminate amount for an 
indeterminate time to an indeterminate class. 
The hazards of a business conducted on these 
terms [is] extreme.” Distinguishing this case 
from the decision in Glazner involving the sale 
of beans, Judge Cardozo said that in Galzner, 
“[t]he bond was so close [between the public 
weigher and the buyer] as to approach that of 
privity [of contract].”

Current View Depends on 
the Jurisdiction

Since the 1930s, a stream of cases have strug-
gled to fi t claims by contractors against engi-
neers and other design professionals into either 
the Glazner model or the Ultramares model.

A case representative of holding engineers li-
able to contractors is the 2000 Pennsylvania case 
of Borough of Lansdowne v. Sevenson Environ-
mental Services. In this case, Army Corp of En-
gineers designed a project to clean up certain 
buildings in a local township contaminated by 
radiation. The contractor had to perform exca-
vation and construction of retaining walls. Dur-
ing the construction of a shoring system for the 
excavation of the site to proceed, large amounts 
of grout fi lled and blocked access manholes and 
sewer lines owned by the local township. The 
contractor sued the project’s engineer for failing 
adequately show the location of the local town-
ship’s sewer lines which led to the infi ltration of 
the grout. The engineer claimed that because 
there was no contract between the engineer and 
the contractor, that the contractor could not sue 
the engineer.

The U.S. District Court, interpreting Penn-
sylvania state law, found that the contractor 

could sue the engineer. The Court found that liability is warranted 
because the engineer “should reasonably foresee [that the contrac-
tor might be] harmed by his negligent provision of false informa-
tion.” Liability was warranted because the engineer supplied in-
formation to bidders who are relying on the engineer’s guidance.

A representative case where the court did not fi nd a design 
professional fi rm liable on very similar facts is the 1992 New York 
case of Williams & Sons Erectors, Inc. v. South Carolina Steel 
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Corp. In Williams, a public authority hired an architectural fi rm 
to prepare plans for a university building. The plans would be 
distributed to prospective bidders. Many problems occurred dur-
ing the design phase and the authority’s internal design review 
board found major defects. For example, the architect’s design 
showed the project’s roof was to be sloped; the structural plan 
failed to correspond and did not include such slope. The plans 
continued to be revised and notwithstanding internal reserva-
tions, the authority put the plans out for bid. 

After contract award,  the winning contractor and its steel fab-
ricator determined that the structural steel fabrication could not 
go forward because the structural plan improperly coordinated 
with the architectural plans. Among these errors was the previ-
ously noted discrepancy between the architectural and structural 
plans with respect to the shape and slope of the project’s roof. 
After construction began, the authority submitted an entirely 
new set of plans, and when more errors appeared, the authority 
issued a third set the following month. Further, during construc-
tion, the authority had to make 267 change orders because of plan 
errors that caused appellants to perform additional work. 

The contractor sued the architectural fi rm for the contrac-
tor’s damages resulting from the architectural fi rm’s negligent 
misrepresentations as evidenced by the defective plans. The 
U.S. Court of Appeals, interpreting New York law, fi rst stated 

the rule in New York. As New York law developed since Judge 
Cardozo’s time, to maintain a claim for negligent misrepresen-
tation requires a “bond between [the parties] so close as to be 
the functional equivalent of contractual privity.” The Court found 
that because the architectural fi rm’s actions were “directed to all 
prospective bidders, not simply to [the winning contractor],” that 
the relationship between the contractor and the architectural 
fi rm was too distant and not the functional equivalent of contrac-
tual privity, as required by New York law.

Summary
Whether a contractor can sue a design professional, when 

there is no direct contractual relationship between them, depends 
on the jurisdiction and the facts of particular case. The interac-
tion or connection between the contractor and the designer, the 
foreseeability that a mistake by a designer will harm a particular 
contractor, the end and aim of the designer’s work, all go into the 
mix of determining whether a contractor can sue an engineer or 
other design professional when there is no direct privity of con-
tract between the contractor and designer.

Peter Kutil, Esq., and Karl Silverberg, Esq., are attorneys with the firm of 
King & King, LLP in New York and focus their practice on serving the con-
struction industry. More information is available at: www.king-king-law.com.
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ALABAMA
Montgomery
Catoma Wet Weather Improvements Phase 
III - Lower Catoma Interceptor
Bradshaw Construction Corp.

Bradshaw Construction Corp. has been award-
ed a contract to construct four soft ground tun-
nels under state roads and railroads by microtun-
neling as part of a 37,000 lf sewer pipeline project. 
The tunnels range from 83 to 99 ID and 110 to 
220 lf. Bradshaw has completed four of the eight 
shafts and is scheduled to start tunneling opera-
tions in July 2008.

Area Manager: Eric Eisold, Project Manager: 
Mark Rybak, General Superintendent: Frank 
Jones.

CALIFORNIA
Pacifi ca
Devil’s Slide Tunnel
Kiewit Pacifi c Co.

Tunnel excavation continues in both the north-
bound and southbound tunnels. The northbound 
top heading has advanced to 260 m (20.5 percent 
complete), while the southbound has advanced 
190 m (14 percent complete). A majority of the 
recent excavation has been completed utilizing 
the AM-105 roadheader with Category II ground 
support. 

A Category II round consists of excavating 1.6 
m of tunnel, applying 8.6 cubic m of shotcrete, 
standing 1 girder; and installing 11 4-m No. 7 
dowels. Ground support Category I – consisting 
of excavating a 2.2-m top round using drill-and-
blast; installing 3.6-m No.7 dowels; and placing 
shotcrete – and Category III – consisting of exca-
vating a 1.2-m round around the supporting core 
utilizing a tunnel excavator; applying 250 mm of 
shotcrete; installing 41 4-m tube spiles; standing 
1 girder; and installing 4- and 6-m drill-grouted 
dowels – have also been encountered. 

The fi nal lining team continues its planning ef-
fort. The forms are currently being shipped from 
Milan, Italy, and the scheduled arrival date will be 
in early-June.

Project Manager: Scott Wimmer; Assistant 
Project Manager: Ryan Sheedy; Tunnel Excava-
tion Manager: Paul Madsen; Concrete Manager: 
Mark Ramsey; Equipment Manager: Larry An-
dersen; Safety Superintendent: Brian Barker; 
Quality Control Manager: Brian Smith; Tunnel 
Consultants: Gall-Zeidler Consultants. Informa-
tion: (650) 290-5100. 

Sacramento
Upper Northwest Interceptor 1 & 2
Traylor/Shea JV

Scope of project includes installation by EPB 
tunneling methods of approximately 19,240 lf of 
144-in., PVC lined, precast concrete segment 
lined tunnel; one 84- by 144-in. transition struc-
ture; one 144- by 120-in. transition structure; 20 
access manholes; one interceptor manhole; and 
connections to three existing trunk sewer lines. 

NTP was given on Oct. 1, 2007. Traylor/Shea 
has mobilized the infrastructure to the job site. 
General facility installation (offi ce trailers, shop, 
grout and foam plant, etc.) is proceeding at the 
New Natomas Pump Station (NNPS) site. Elec-
trical substation installation is complete. Dewa-
tering system for the NNPS shaft excavation is 

operational and the shaft bracing installation 
wasa 30 percent complete through April. Manhole 
drilling and shaft grouting was to proceed in early 
May. Robbins/Mitsubishi will furnish the EPB 
TBM. TBM delivery is set for September 2008.

Project Manager: Dave Ferguson; Project 
Superintendent: Bert Dore; Project Engineer: 
Jeremy Theys; Assistant Project Engineer: 
Christophe Bragard; Field Engineer: Edouard 
Whitman. Information: Jeremy Theys (916) 
515-3933.

Sacramento
Freeport Regional Water Intake Facilities
Balfour Beatty 
Sub Contractor: Walter C. Smith

Crews are using an Akkerman Gen 1 Micro 
Container with SL/74 MTBM increased to 102-in.. 
Started fi rst bore March 10 and completed April 
22. This was a 500-ft drive with 102-in. steel cas-
ing under I-5. Completed second drive 482-ft with 
102-in., 0.75-in. thick steel casing.

Project Manager: Lawrence Alvarez.

San Bernardino
Arrowhead East and West
Shea/Kenny JV

Arrowhead East Heading-Strawberry Portal 
– The TBM holed through into the original tun-
nel mined and supported with segments and the 
permanent steel pipe in place on May 2. The TBM 
will be dismantled and removed from the Straw-
berry Portal and provisions for pipe installation 
will commence.

Arrowhead West Heading-Waterman Can-
yon Portal – The Waterman Tunnel excavation 
has advanced over 18,000 lf of the drive with ap-
proximately 2,000 lf left. Detailed planning and 
equipment procurements are under way for all 
post-mining operations including the RCCP fi nal 
tunnel lining and grouting operations.

Project Director: Brian Fulcher; Project Man-
agers: Bob Gordon, Mike Belcher PA, Stuart 
Lipofsky (transferred to Atlanta); Project Engi-
neer: Dana Downs; Superintendent Strawberry: 
Ron Walton; Superintendent Waterman: Bob 
Leslie; Walkers: Danny Sayre, Don Fullmer, Jeff 
Bright, Bobbie Briggs, Ron Sammeth, Bradley 
Leonard, Jim Autry. 

MWD Construction Manager: John Wal-
lace; Resident Engineer: Mike Bell; Assistant 
Resident Engineers: Ian Ward-McNally (now in 
Dorchester, Mass.), Dan McMaster. Information: 
Brian Fulcher (909) 883-3399, Brian.Fulcher@
JFShea.com.

San Diego
San Vicente Pipeline
Traylor/Shea JV

The San Vicente Pipeline Tunnel is an 11-mile 
water conveyance being built for the San Diego 
County Water Authority. The joint venture of 
Traylor Bros., Inc. and J. F. Shea was low bidder 
at $198,366,900 in April 2005. 

The 8.5-ft diameter pipeline will connect an 
existing aqueduct feeding San Diego County to 
the San Vicente reservoir. The system will pro-
vide additional storage during wet periods, and 
another water source during dry periods or when 
the main aqueduct suffers a catastrophe, such as 
an earthquake.

The tunnel runs 
generally east-west 
across the north end 
of San Diego County. 
The west terminus is 
a shaft 100-ft deep, the 
east terminus is a por-
tal, and two additional 
shafts are in between, with depths of around 75 
ft. Depth of tunnel varies according to the sur-
face topography, but can be as great as 600 ft. 
The tunnel encounters varying geology, ranging 
from extremely hard granitic rock near the ends, 
to loosely cemented conglomerate in between. 
Some of the conglomerate may also be tightly 
cemented. The water table is below the tunnel 
for approximately half its length, at the ‘peaked’ 
middle section of the alignment.

Due to the varying geology, multiple tunneling 
methods have been chosen. Two open face shields, 
equipped with excavator arms, and replaceable 
roadheader type attachments, will mine the con-
glomerates. These shields will be manufactured 
by Construction Tunneling Service. A refur-
bished Robbins main beam machine will mine the 
rock sections at each end. Conventional excava-
tion methods will be used in a section of tunnel 
which interfaces the rock and conglomerate in an 
unpredictable fashion. Drill-blast combined with 
sequential excavation will be used here.

West Shaft Site/Reach 1: The Robbins TBM 
completed mining through 4,400 lf of granite on 
March 31, 2008. The ground variously required ribs, 
channel or bolts. Machine removal is in process.

Central Shaft Site/Reach 4 West, Reach 3 and 
Reach 2: The CTS digger shield has advanced 
12,000 lf through conglomerate to complete 
Reach 4 West. Excavation of 550 lf Reach 3, which 
involved blasting through granite in front of the 
open faced digger shield, has been completed. 
The shield then continued into Reach 2, consist-
ing of the Fine Grained Friars formation. Approx-
imately 5,200 out of 9,450 lf has been completed in 
this reach. Connection into the Reach 1 tunnel is 
scheduled to occur later this summer.

San Vicente Portal Site/Reach 4 East: Support 
of the second CTS digger shield is from the San 
Vicente Portal site. This machine is currently 
5,700 lf into the conglomerate of Reach 4 East, 
where the ground has been consistently hard, and 
diffi cult to mine. This Reach is 22,000 ft. 

Project Manager: Mike Jatczak. Information: 
619-631-0777.

GEORGIA
Atlanta
West Area CSO
Atlanta CSO Constructors

The project consists of 8.5 miles of 24-ft fi n-
ished diameter tunnel with three intakes and a 
pumping station. Excavation was completed on 
the two TBM tunnels using two 27-ft diameter 
Herrenknecht TBMs. The North Avenue Tun-
nel was staged from the R.M. Clayton shaft and 
mined 23,600 lf to the North Avenue CSO intake. 
The Clear Creek Tunnel was staged from the 
Rockdale shaft and mined 20,600 lf to the Clear 
Creek CSO intake. The Tanyard CSO intake is 
connected to the Clear Creek Tunnel through a 
400-ft long connecting tunnel. The Clear Creek 
Tunnel joins the North Avenue Tunnel at Rock-
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dale shaft. The project also includes a section of 
drill-blast tunnel connecting to an overfl ow struc-
ture at the RM Clayton Site.

Both TBM tunnels are currently being lined 
in areas of poor ground or groundwater. A por-
table concrete batch plant has been set up on the 
Rockdale Site to supply tunnel concrete to both 
tunnels. In the Clear Creek Tunnel, forms have 
moved 15,600 ft from Clear Creek toward Rock-
dale. In the North Avenue Tunnel, forms have 
moved 11,500 ft from North Avenue to R.M. Clay-
ton. All underground work has been completed 
at the Clear Creek and Tanyard sites. Chamber 
lining is under way at the North Avenue site. All 
diversion structure work is complete at the Clear 
Creek and North Avenue sites. Intake structure 
construction is under way at the Tanyard site. 
Construction of the 85 mgd pump station is be-
ing performed by W.L. Hailey as a subcontractor. 
Pump station concrete work is complete with dis-
charge piping, and other mechanical and electri-
cal work on going.

City of Atlanta: Construction Manager: Ken 
Johnston.

Atlanta CSO Constructors: Project Manager: 
Taro Nonaka; Assistant Project Manager: Dar-
rell Liebno; Project Engineer: Adam Stremcha; 
Safety Manager: Barry Jackson; Survey Manag-
er: Bill Currier; Offi ce Engineer: T.J. Kobayashi; 
Tunnel Engineers: Percy Townsend, Stuart Sul-
livan, Koichiro Shimomura; Raj Magam; Arash 
Sayyar; General Superintendent: Jeff Early; As-
sistant Superintendent: Ray Beasley.

W.L. Hailey & Company: Project Manager: 
Randy Wiek; Project Engineer: Mark Palmieri.

JDH JV: Resident Construction Manager: 
Mike Robison; Resident Engineer: Dave Beck; 
Project Engineer: Ron Davis; Concrete Special-
ist: Parvez Sheikh, Project Controls Engineer: 
James Talley; Chief Underground Inspector: 
Dave Mundis; Chief Surface Inspector: Wendell 
Brown. Information: (404) 352-0701 x21.

Flint River Transmission Main Phase II
Bradshaw Construction Corp.

Bradshaw was awarded a contract to construct 
a 1,040-lf tunnel under a railroad and several city 
streets as part of an 11,000 foot 30-in. sewer proj-
ect. The 72-in. diameter liner plate tunnel will be 
mined with a wheel-type soft ground TBM.

Area Manager: Eric Eisold; General Superin-
tendent: Bob Welch.

City of Cumming
Raw Water Intake III, Division I
Bradshaw Construction Corp.

Bradshaw Construction Corp. has been con-
tracted to construct a soft ground raw water in-
take tunnel under Lake Lanier by microtunneling. 
The 350-ft by 66-in. tunnel will be constructed of 
epoxy lined steel casing serving as tunnel support 
and fi nal carrier pipe. The intake tunnel is part of 
a pump station project adjacent to the reservoir. 
The jet grout shaft is nearing completion and the 
tunnel was scheduled to start in May 2008.

Area Manager: Eric Eisold; General Superin-
tendent: Grahame Turnbull

Snellville
No Business Creek
Mole/Jay Dee/Kassouf/Murray Hill JV

Consists of a 16,000 lf, 12-ft diameter sewer in-

terceptor and storage tunnel as well as fi ve shafts 
ranging from 70- to 240-ft deep and construction 
of a pump station and odor control facility.

Shaft 2 (24-ft diameter, 198-ft deep) is complete. 
Shaft 1 (40-ft diameter, 222-ft deep) is 70 percent 
complete. Excavation of Shaft 3 (24-ft diameter, 
236-ft deep) is under way and should fi nish by late 
summer.

The 14-ft diameter by 280 lf drill-and-shoot 
starter tunnel is under way and was expected to 
be complete by mid-May. Rebuilding of the TBM 
head and cutterhead support is complete and 
shipment to the jobsite is under way. The trailing 
gear and new VFD drives are nearing completion 
and shipping to the job is expected to be complete 
by the end of May. New rolling stock has been 
delivered from Mining Equipment. Lachel Felice 
has completed the VECP re-design to drop the 
tunnel envelope under the soft ground section lo-
cated near the middle of the alignment.

Key subcontractors and consultants: Lachel 
Felice & Assoc., American Shoring Inc., Reynolds 
Inc., Headland Contracting Inc.

Project Executive: Rod R. Shoulders; Project 
Superintendent: Norman A. Gray; Superinten-
dent: Dick Sink; Project Engineer: Jake Coibion; 
Offi ce Engineer: Zack West; Health & Safety 
Manager: Leveius Byrant; Equipment Superin-
tendent: Mike Rule; Walking Boss: Randy Sink, 
Jacques Daigneau, Kelly Metcalf. Information: 
Rod Shoulders, (440) 248-0616.

ILLINOIS
Hodgkins
CUP McCook Reservoir
Kenny Construction

The $60 million CUP project being built for the 
Corps of Engineers is nearly complete with only 
fi nal acceptance remaining.

The project consisted of two 11.5-ft and two 
8.5-ft ID concrete-lined tunnels approximately 
3,320-ft and 850-ft in length, respectively; a 11.5-ft 
ID concrete-lined access shaft; a 60- by 100-ft un-
derground chamber with a 26-ft ID access shaft 
approximately 340-ft deep; and a 12-ft ID shaft 
approximately 320-ft deep for ventilation.

Tunnel Division Manager: Ted Budd; Project 
Manager: Bob Rautenberg; Project Sponsor: 
Doug Heinz. Information: Doug Heinz (847) 
541-8200; DHeinz@kennyconstruction.com.

Chicago
TARP/CUP – Calumet Tunnel System, 
Valve Isolation Chamber, TARP Pump 
Station
Kenny Construction Company

The $57,126,600 million project involves the 
splitting of the two pump rooms at the existing 
Calumet TARP Pump Station. The project in-
cludes the excavation of a 20-ft diameter Valve 
Shaft for access to a new Valve Isolation Cham-
ber where four 4- by 7-ft hydraulically operated 
bonneted gate valves, a canopy system, sump 
pumps, a ventilation system and a bridge crane 
will be installed for the separation. A stair and el-
evator system will be installed in the 320-ft deep 
shaft along with an access building at the surface 
after the chamber is completed. The existing wet 
well for the existing station will be divided by con-
structing a new dividing wall to full height of wet 
well shaft. 

In addition to the valve chamber access 
shaft; there are two 10-ft diameter utility shafts 
to each of the two existing pump rooms, an ad-
ditional vent shaft with another 19-ft diameter 
West Pump Room Access shaft. The new access 
shaft also includes a stairway and elevator with 
an access building at the surface. Each of the ex-
isting bifurcation legs will be isolated with stain-
less steel inlet and outlet fl umes to/from the new 
isolation valves. The existing pump rooms will be 
re-confi gured and upgraded for larger capacity 
dewatering pumps.

All of the shafts have been excavated and con-
creted.

The access shaft to the TARP tunnel gives ac-
cess to the existing Tarp tunnel that fl ows to the 
Pump Station. The fl ow was diverted to one side 
of the existing bifurcation and the new valves and 
fl ume were installed and encased in the vacated 
side. The TARP fl ow was re-diverted into the 
new fl umes and the second fl ume and valves have 
been installed. Due to several unseasonable early 
winter rains and run-off, the existing TARP tun-
nel was fl ooded several times hampering access 
into the tunnel that has delayed the process. Con-
current with this operation was the required de-
molition and reconfi guration work in the inactive 
pump room followed by the installation of new 
TARP pumps. Work in the existing Pump Rooms 
is complete. Wet well crews have completed the 
encasement of the fl umes and are forming and 
pouring the divider wall in the existing wet well 
to complete the division of the system. Crews are 
the existing wet well, when weather permits, in 
preparation for the division of wet well into two 
separate wet wells for the new divided station. 
Other crews are completing the rock excavation 
in the new valve chamber for the installation of 
the two sets of bifurcation valves for the individu-
al pump ro om isolations.

Tunnel Division Manager: Ted Budd; Proj-
ect Manager: Mike Surman; Project Engineer: 
Christian Heinz; Senior Staff Engineer: Donn 
Renfro; Safety Manager: Ken Dumas; Safety: 
Dan Brennan. Information: Ted Budd or Doug 
Heinz (847) 541-8200.

KANSAS
Kansas City
Turkey Creek Tunnel Rehabilitation & 
Improvements
Merco/Obayashi JV

Work continues on this complex tunnel reha-
bilitation project. The substructure repair work 
including invert excavation, lean concrete place-
ment, and sidewall underpinning is complete. 
Work is currently progressing well on the struc-
tural invert slab and is scheduled for completion 
in June 2008, followed by tunnel roof support, 
structural wall repair and replacement and addi-
tional contact grouting.

Project Sponsor: M.V. Mergentime; Project 
Superintendent: Lock Spencer; Tunnel Super-
intendent: Mike Levoy; Tunnel Superintendent: 
Joey Jennings; CQC Manager: Ron Heater; 
Corps of Engineers: Bob Schoen; Safety Offi cer: 
Al Donaldson. Contact: Mike Mergentime (908) 
730-8622.

KENTUCKY
Louisville
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Riverbank Filtration Tunnel & Lift Station
Mole/Jay Dee/Murray Hill/Kassouf JV

The contract for $33,998,000.00 was awarded 
in March 2007 for an 8,000 lf fresh water collec-
tion tunnel 12-ft diameter with one shaft 230-ft in 
depth as well as construction of a pump station 
and four horizontal collector wells.

Excavation of the work shaft and launch tunnel 
were completed in late February. The TBM was 
launched in March and as excavated 17 percent of 
the tunnel as of May. Tunnel crews were stopped 
by an unexpected infi ltration of ground water in 
late April. The owner, engineer and contractor 
worked through the differing site condition quick-
ly and TBM mining resumed on May 5. 

Key Subcontractors and Consultants: Lachel 
Felice & Assoc., Bencor Foundation Specialist, 
Reynolds Inc., Collector Well Int. Inc.

Project Manager: Gevan McCoy; Project Su-
perintendent: Terry Lowe; Project Engineer: 
Alesia Beck; Equipment Superintendent: Mike 
Clingon; Walking Boss: Glen Lowe, Chris Sto-
ver, Denzel Young. Contact: Rod Shoulders (440) 
248-0616.

MASSACHUSETTS
Dorchester
Dorchester CSO
Shank/Barletta JV

This project for the Massachusetts Water Re-
sources Authority (MWRA) was awarded to the 
joint venture with a bid price of $140 million. It 
consists of two miles of 19-ft excavated 17-ft seg-
ment lined tunnel one pass lining from single 
shaft.

Both the mining and receiving shafts have been 
constructed. The EPB TBM arrived from Japan 
and was off loaded on Sept. 6, 2007. TBM excava-
tion started in October 2007. As of January they 
had advanced 676-ft and started a two shift opera-
tion on Jan. 15 after installing the portal switch 
and shaft turntable. The push frame and tem-
porary segments were also removed during the 
shutdown. Mining with a full muck train behind 
the TBM also commenced on Jan. 15. 

Tunnel excavation has passed the halfway 
point at 5,400 lf. An access shaft is currently be-
ing installed to connect to the completed tunnel 
and excavation of the second half of the tunnel will 
commence in mid-May.

Chief Engineer: Scott Shylanski; Superinten-
dents: Curtis Bahten and Jim Mulkey.

Contact: Scott Shylanski Shylanski@aol.com.

Viburnum
Doe Run Ventilation Shaft
Frontier-Kemper Constructors Inc.

On July 6, 2006, FKCI was awarded the con-
tract to construct a new ventilation shaft for Doe 
Run Mining Companies Southeast Missouri Min-
ing and Milling Division (SEMO) at the Casteel 
Mine near Viburnum, Mo. The shaft will be raise 
bored to a diameter of 6-ft from a depth of ap-
proximately 900-ft using a DUR1000 drill rig. 
Work will be performed at the Casteel Mine and 
was scheduled to start September 2006. Presently 
the job is on hold until the issue of surface rights 
is resolved. Once a resolution is reached the crews 
will move back and complete the job in approxi-
mately 3-months. Still in litigation

NEW YORK 
New York City

East Side Access
Dragados/Judlau JV

The project consists of 25,200 lf of 22 ft diam-
eter hard rock TBM excavated tunnels. There 
are four each tunnel runs two are 7,400 lf and 
the other two 5,200 lf. The tunnels start from the 
existing 63rd Street terminus. The job shaft will 
be in Long Island City in Queens and crews will 
to travel 8,800 ft to the heading. The drill-and-
blast excavation consists of 2-each large cross-
over caverns between tunnels that will be lined 
with reinforced concrete. Approximately 11,000 
ft of excavated tunnel will be concrete lined. The 
project duration is 48 months. This $427 million 
project is part of the construction program that 
will allow the Long Island Railroad system into 
the Grand Central Terminal (GCT) on the East 
Side of Manhattan.

Both TBMs are mining, the SELI double 
shield TBM has mined 440 lf on the east top tun-
nel run. SELI will complete the top tunnel run in 
early summer. The JV will then need to open GCT 
3 cavern for the second top tunnel launch of the 
SELI TBM. The SELI has mined through some 
tough shear zones requiring ring steel and shot-
crete for initial support.

The Robbins main beam TBM has mined 3,200 
lf of the West top tunnel run. The Robbins TBM 
will complete the top tunnel excavation mid sum-
mer. The JV will then excavate the GCT cavern in 
order to launch the second top tunnel run of the 
Robbins TBM.

The GCT 3 caverns are WYE caverns that are 
325 lf long starting at 4-ft wide extending out to 
36-ft wide up to 30-ft high. The caverns will act as 
crossovers for the Long Island Railroad.

The project is getting all the planning for the 
future cavern excavation fi nalized along with 
equipment procurement. It will be a busy sum-
mer at the ESA project.

Project Executive: Jose Miguel Gonzalez; 
Project Executive: Pablo Diez; Project Manager 
Don Hickey; Project Engineers: Joaquin Fernan-
dez and Julio Velez; Job Superintendent: Denis 
O’Neill; Equipment Manager: Louis Sanchez; 
Survey Superintendent: Jim Skura; General Su-
perintendent: Terry Beesley; Equipment Super-
intendent: Jim Disley. Contact: Don Hickey (718) 
321-1818.

New York City
Water Tunnel #3, Stage 2
Schiavone/Frontier-Kemper/Shea JV

New York Water Tunnel No. 3 currently being 
constructed by Schiavone/Shea/Frontier-Kemper 
JV involves excavation of 27,178 lf of 12-ft, 6-in. 
tunnel, concrete lining of 45, 899 lf of tunnel to a 
fi nished diameter of 10 ft, excavation and lining of 
nine shafts approximately 500-ft deep, installation 
of stainless steel pipes in the shafts, and building 
distribution chambers at the top of the shafts.

Concrete lining is complete in the east tunnel; 
all 10-ft diameter concrete in the tunnels is com-
plete, all grouting low and high pressure is com-
plete in the tunnels. 

Currently placing concrete in the 20-ft diam-
eter bell out. The vertical belt has been removed 
and 70 percent of the supporting structure from 
the shaft. 

Shaft 29B is complete, Shaft 31B will be com-
plete by early June, work in the distribution 
chambers continues at Shafts, 30B,28B,27B,24B 
starting distribution chamber work at Shaft 32B. 
Working in the Riser Valve Chamber at Shafts 

25B and 33B.
Final contract completion is in July 2009. 
Schiavone Project Director: Anthony Del Ves-

covo; Project Manager: Kevin F. Clark; General 
Superintendent: Dale Estus; Project Engineer: 
Florentino Sison; J.F. Shea Shaft Manager: Sh-
emek Oginski; Shaft Superintendent: Mike Jen-
nings. Contact: 212-564-8552.

New York City
No. 7 Line Extension
Shea/Skanska/Schiavone JV

Construction of the No. 7 Subway Line Exten-
sion was awarded to S3II Joint Venture of J.F. 
Shea, Skanska and Schiavone by the Metropoli-
tan Transportation Authority in November 2007 
and the NTP issued on Dec. 13, 2007. 

The contract consists of excavation of two 22.5-ft 
diameter tunnels, approximately 5,900 lf each; lin-
ing 4,880 lf of each tunnel with pre-cast concrete 
segmental liners; access shaft 100-ft deep; cross-
adit and two starter/tail tunnels 400 ft each; one 
station structure 1,200-ft long constructed in rock 
with two access shafts and associated drifts; fi ve 
cross-passages and 140 ft of twin cell box struc-
ture; existing tunnel retrofi tting; invert lowering 
and underpinning.

Construction began in February 2008. By May, 
Shaft A received secant piles excavation support, 
and soil was excavated, Site P was backfi lled to 
grade and excavation of the shaft started by drill-
ing and blasting in April 2008. Preparation work 
started at Times Square cover and cut construc-
tion area where the tunnels will connect to the 
existing No. 7 Subway. Major equipment was 
procured including cranes, loaders, drill jumbos, 
locomotives and muck cars, as well as two double-
shield Herrenknecht TBMs.

Extension of No. 7 Line is a major component 
of Hudson Yards area development of West Side 
Midtown Manhattan. When completed, the 7 Line 
Subway will extend from its current termination 
point at Times Square to continue west along 41st 
Street and south along 11th Avenue, past the new 
station at 34th Street and 11th Avenue and stor-
age tracks continuing down to 25th Street.

S3II Project Director: Jim Marquardt, Deputy 
Director: Mike Ryan, Assistant Deputy Directors: 
Carl Christensen and Lars Jennemyr, General 
Superintendent: Mike Jennings, Assistant Super-
intendent: Tom Gramza, Equipment Superinten-
dent: Kelvin Sampson, Electrical Superintendent: 
Paul McNally, Director of Engineering: Jim Ros-
teck, Site Managers: Brian Jepsen, Shemek Ogin-
ski, Victor Paterno. Information: Jim Marquardt 
(212) 216-8500.

NEW JERSEY
Sayreville
Middlesex County Utilities Authority
Kenny Construction

On July 10, 2007, Kenny Construction was is-
sued NTP for the force main tunnel under the 
Raritan River in Sayreville, N.J. The $41,150,000 
project consists of two 80-ft deep slurry wall 
shafts on either side of the river and 3,900 lf ’ of 
15-ft, 6-in. diameter segmental lined tunnel un-
der the Raritan River between the shafts. The 
refurbishment of a Lovat EPB TBM has been 
completed by Kenny forces and is in route to the 
project. Compressed air interventions will be re-
quired to access the cutterhead. Once the tunnel 
is complete, two 60-in. force mains will be installed 
and partially encased leaving an access walkway 

North American Project Update
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above the pipes for inspection purposes. 
Mobilization started in September. Bencor 

completed the installation of the slurry walls for 
the portaling out shaft and the extraction shaft 
on the opposite side of the river. Crews completed 
the excavation of the launching shaft in the wet 
and the tremie plug was poured, cured and the 
shaft dewatered. Crews are currently setting up 
the shaft for a July launch. Shaft crews are cur-
rently excavating the retrieval shaft.

Tunnel Division Manager:Ted Budd; Project 
Manager: Bob Rautenberg; Superintendent: 
Mike Quinn; TBM Specialist: Tom Peterson; 
Electrical Superintendent: Joe Johnson; Project 
Sponsor: Mike Smithson. Contact: Mike Smith-
son MSmithson@kennyconstruction.com.

NEVADA
Las Vegas
Lake Mead Intake No. 3
Vegas Tunnel Contractors

On Mar. 20, the Southern Nevada Water Au-
thority awarded a design-build contract for $447 
million to Vegas Tunnel Contractors (Healy/Im-
pregilo JV) )includes a 20-ft diameter, 15,000-lf 
concrete segment reinforced tunnel under the 
Lake Meade bed. The tunnel will be driven using 
a hybrid Herrenknecht TBM that will operate 
in both open and closed face modes and includes 
trailing gear capable of installing the six piece 
segment ring. Other tunneling includes 16-ft 
diameter, 60- to 80-ft shaft in deep water and a 
32-ft diameter access shaft on the shore of Saddle 
Island. 

Contact: Jim McDonald.

NORTH CAROLINA
Charlotte
Briar Creek Relief Sewer Phase 1B
Bradshaw Construction Corp.

Bradshaw Construction Corp. has started on a 
165-ft long tunnel under Providence Road as part 
of a 9,600-foot long 60-in.sewer project. The 96-in. 
diameter liner plate supported tunnel was mined 
through extremely diffi cult mixed face conditions, 
including boulders, and sand deposits right at the 
crown of the tunnel underlain by extremely hard 
granite.

Crews have begun excavation of the launch 
shaft for a 700 lf, 101-in. diameter rib-and-board 
tunnel that was originally designed as a 25- to 
40-ft deep cut-and-cover trench. The plan is to 
mine the tunnel with a 101-in. diameter digger 
type shield. 

Area Manager: Eric Eisold; General Superin-
tendent: Jerry Simon.

Charlotte
Wachovia/Knight Theatre Tunnels
Bradshaw Construction Corp.

Bradshaw Construction Corp. has just com-
pleted a design-build contract to construct two 
pedestrian tunnels under the streets of downtown 
Charlotte to connect a new performing arts cen-
ter to underground parking. The work is part of 
Wachovia Bank’s First Street Development Proj-
ect. Teamed with Jenny Engineering Corp. of 
Springfi eld, NJ, a concept was developed includ-
ing initial/fi nal lining NATM and waterproofi ng 
and a cast-in-place fl oor. The shotcrete mix design 
included chemical additives to increase water re-
sistance and a spray-on water proofi ng membrane 
was sandwiched in the tunnel lining.

The subsurface conditions included rock and 

mixed face tunneling with about 16’ to 20’ of cover. 
The 13-ft high by 16-ft wide fi nish horseshoe shell 
will be fi tted with an architectural fi nish corridor 
in a follow on contract. 

Area Manager: Eric Eisold; General Superin-
tendent: Bob Welch; Design Engineers: Prakash 
Donde and Iwona Tarchala (Jenny Engineering)

OHIO
Columbus
Big Walnut Augmentation (Part 1) / Rick-
enbacker Interceptor
Jay Dee/Michels/Traylor JV

The tunnel has been cleaned and currently 
working on the installation of the Linabond lining 
required for the full length. Have completed ap-
proximately 50 percent of the lining.

City of Columbus, Division of Sewerage and 
Drainage – Civil Engineer: Gary Gilbert; Sewer 
System Engineering Manager: Tanya Arsh; URS 
Corp. – Designer: Douglas Uhren and Tom Rich-
ardson; HR Gray – Construction Mgmt: Robert 
Scott; Senior: James Joyce; Lachel & Assoc. – 
Geotechnical Design: David Chapman and Glen 
Frank; Jay Dee/Michels/Traylor JV – Project 
Manager: Michael DiPonio; Project Engineer: 
Mark Lafaze; Project Superintendent: Tim 
Awald. Contact: (614) 491-9551.

Big Walnut Sanitary Trunk Sewer Exten-
sion
Kassouf/Mole/Murray Hill/Jay Dee JV

The rock tunnel portion of the project is 98 
percent mined. Excavation of the launch shaft for 
the soft ground tunnel is underway. The concrete 
bottom portion of the Outfall Shaft has been com-
pleted and the riser installation and back fi lling is 
underway. Pipe setting in rock is to begin in early 
June.

Project Manager: Robert J. Kassouf; Project 
Superintendent: Bill McFadden; Contact: Bob 
Kassouf (216)651-3333.

Marysville
City of Marysville
Super Excavators

Project includes 21,000 lf of 60-in. sanitary sew-
er (14,800 lf tunnel and 6,200 lf open-cut construc-
tion). The project allows for the abandonment of 
Marysville existing wastewater and transport 
sewage to the new treatment plant. The 14,800 lf 
of tunnel is broken down into 20 drives with the 
longest being 1,056 lf. To date three drives total-
ing 2,600 lf have been completed. The contractor 
is using an Akkerman MTBM-SL60 and MT860K 
keyhole jacking frame. This jacking frame was 
the fi rst manufactured by Akkerman and previ-
ously used in Milwaukee

Project manager: Dave Schlosser. Contact: 
Dave (937) 642-1393.

OREGON
Portland
East Side CSO
Kiewit/Bilfi nger Berger (KBB) JV

So far crews have managed to push “Rosie” 
over 8,500 ft. However, 13,500 ft. remain on the 
northbound drive, with the longest stretch (River 
to Port Center) schedule for completion later this 
year. Crews are about to begin preparing for the 
second of six shaft break-ins. All of the slurry 
walls are now complete and four of the seven 
shafts are completely excavated. The tremie slab 

at the River Street Shaft is fi nished and project 
personnel are preparing to begin sinking the Tag-
gart Shaft very soon.

Over 5,000 lf of microtunnel has been complet-
ed to date. On March 20, 2008, crews completed a 
3,055 linear foot drive from outfall 46-2 to the out-
fall 46 diversion structure. This is now the longest 
micro-tunnel drive in North American history. 

With operations currently taking place at over 
a half-dozen different locations along the East 
Side Industrial Area, the outfall and pipeline 
work is a major logistical challenge. The vortex 
concrete was completed at outfall 41; the horse-
shoe bend was completed at outfall 40; a 75-ton 
precast manhole was installed at outfall 38-1; in-
tricate formwork was completed at outfall 37-2; 
and the soldier piles have now been installed at 
outfall 36. 

To stay ahead of tunnel production, the Precast 
Segment Plant has expanded production to two 
shifts and has added new molds and a steam cur-
ing process. Production is currently about 38 per-
cent complete, with over 18,000 segments (2,250 
rings) of the estimated 48,000 (6,000 rings) cast to 
date.

Project Director: Bill Mariucci; Project Man-
ager: Tom Corry; Safety Manager: Paul Weisheit; 
Quality Manager: Kevin Krank; Engineering 
Manager: Matt Bartlett; Site and Shaft Manager: 
Mike Hanley; Tunnel Manager: Christof Metzger. 
Information: (503) 290-7000.

PENNSYLVANIA
Pittsburgh
North Shore Connector
Trumbull/Obayashi JV

All utility removal, relocation, support and 
replacement work needed for excavation is com-
plete. Support of excavation (CDSM and slurry 
walls), cut and cover tunnel and station pits, soil 
stabilization (jet grouting) and instrumentation 
installation is complete. Mass excavation will be 
complete by early June. Cast-in-place concrete 
for the cut-and-cover structures is 40 percent 
complete and on schedule to fi nish in early 2009.

The Herrenknecht 6.9 m Slurry TBM began 
excavation in March and is expected to complete 
the fi rst 2,200 ft bore by early July. The machine 
will be u-turned in the receiving pit and resume 
mining the second 2,200 ft bore by Mid-August. 
Tunnel completion and connecting structures is 
on track for spring 2010 

Project Manager: Asao Nomura; Construc-
tion Manager: John Murray; Project Engineer: 
Shu Mino; Equipment Manager: Daisuke Sone; 
Tunnel Engineer: Kenji Yamauchi; Chief Field 
Engineer: Russ Pollard; Safety Supervisor: 
Mike Restani; QC Manager: Al Dube; General 
Superintendent: Randy Marnhout; Tunnel Su-
perintendent: Ron Klinghagen; Electrical Super-
intendent: Bruce Haught,; Shift Superintendent: 
Bill Gyorfi ; Equipment Superintendent: David 
Propes. Consultant: Rick Gomez. Contact Paul 
Zick (412) 246-0325.

VIRGINIA
Oakwood
Buchanan Mine No. 1
Frontier-Kemper Constructors

In May 2005 Frontier-Kemper was awarded 
the contract to construct Shaft No. 11 at the Bu-
chanan Mine. This will be the eighth ventilation 
shaft Frontier-Kemper has constructed for Con-
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sol Energy at the Buchanan Mine since 1989.
The Shaft will be 22-ft in diameter by ap-

proximately 2,000-ft deep and will have two water 
rings, and a shotcrete lined four-way station, pre-
grouting of the shaft was performed as a change 
order and was completed in 2006 and site mobili-
zation began in mid January 2007. The hoist drum 
and related equipment is in place and the collar 
excavation has started.

Further Information Contact. Frontier-Kem-
per (812) 426-2741.

WASHINGTON
Seattle
Brightwater – East Contract
Kenny/Shea/Traylor JV

All microtunnel drives are complete.
The 19-ft, 3-in. diameter Lovat EPB TBM was 

delivered to the site in September 2007, and was 
partially assembled in the IS shaft for the launch 
of the ECT (East Combined Tunnel) 14,050 lf 
drive. Mining started and the trailing gear added 
as the tunnel advanced. The entire trailing gear 
(325 ft) was installed and the tunnel has advanced 
4000 lf. Consistent production has been hampered 
by problems with the passive articulation sealing 
system.

Tunnel Division Manager: Ted Budd; Project 
Manager: Mark Saylor; Project Engineer: Jake 
Taylor; Cost and Schedule Manager: Luminita 
Calin; QAQC Manager: Tony Huphauf; Ground-
ing Conditioning Engineer: Eric Simonson; Proj-
ect General Superintendent: Rich Mascarello; 
Electrical Superintendent: Dale Wold; Warehouse 
Manager: Terry Walls; Safety Manager: Mike 
Sarlitto; Asst. Safety Manager: “Chip” Graeber; 
Home Offi ce Sponsor: Austin Cooney. Contact: 
Ted Budd (847) 541-8200, TedBudd@kennycon-
struction.com.

 
Brightwater Tunnel – West Contract
Jay Dee/Coluccio/Taisei JV

Site is nearly complete and ready for the Lovat 
15-ft, 5-in. diameter EPB TBM delivery. All of the 
work for the Marine Outfall Connector (MOC) 
is complete and the area for the Marine Outfall 
is turned over to contractor Triton Marine. The 
main shaft is complete, about 28-ft deep, 35-ft 
wide and 190-ft long. The portal eye is poured, the 
Micro Tunneling Inc. seal is in place on the eye, the 
launch cradle is in place and the shaft ready for 
the TBM. Installation continues on the compres-
sor array for the compressed air interventions in-
cluding the medical lock and air fi ltration system. 
The muck bin is being fi nished and the conveyors 
are in place from the muck bin to the end of the 
pier. All other material and equipment is either on 
site or will be soon. New muck boxes and frames 
from Mining Equipment Co. are in route from 
China and the new Brookville locomotives are be-
ing certifi ed by MSHA prior to shipment.

A Lovat 15 ft 5-in. diameter EPB TBM is being 
manufactured for the tunnel drive and scheduled 
for delivery by early June of 2008. The concrete 
segments will be fabricated by CSI/ Hanson JV 
in Tacoma, WA. All 21,100 lf of tunnel will be from 
the shaft portal at Point Wells in Richmond Beach, 
very close to the shore line of Puget Sound. Major 
subcontractors include Delta Technology Corp for 
HVAC, J.P. Francis & Assoc., Inc. for Plumbing 
and Mechanical, United States Electrical Corp. of 
Washington for both permanent and temporary 
electrical work.

JV Managing Partner: Thomas S. DiPonio; 
Project Manager: Greg Hauser; General Su-
perintendent: Tom McMahon; Project Engi-
neer: Glen Frank; Assistant Project Engineer: 
Mina Shinouda; Tunnel Engineer: Hiro Uchida; 
Health and Safety Offi cer: Andrew Cook; Offi ce 
Manager: Renee Halley; Microtunnel Manager: 
Bill Austell of Frank Coluccio Construction Co.; 
Jet Grout Manager: Bobby Partridge; Jet Grout 
Tech: Guiliano Priest. Contact: Greg Hauser (206) 
542-2865. 

Brightwater – Central Contract
Vinci/Parsons/FKCI Joint Venture

The North Kenmore Shaft has been complet-
ed. The BT-2 Tunnel was started and mined 2,000 
lf with about 9,000 lf remaining.

The TBM cradles for BR-3 were installed with 
associated work to the BT-3 tunnel eye (Bull fl ex 
and Phoenix seal). The BT-3 TBM has been as-
sembled cutter head, front, Middle shield 1 and 
2, and the tail skin. Mined 450 lf before stopping 
to install the remaining trailing gear. Start up is 
scheduled for the end of May.

Ballinger Way freeze shaft has been excavat-
ed to 140vf and is scheduled to be completed by 
the second week of June 2008. The PVC liner by 
Wisko will be installed and shaft concrete lining 
will commence. 

Project Manager: Lionel Suquet; Project En-
gineer: Yvonnick Rescamps; General Superinten-
dent: Francois DeLille; Tunnel Superintendent: 
Jim Nickerson; Equipment Superintendent: 
Greg Cook; Business Manager: Cheryl Sturde-
fant. Contact: Dave Rogstad (296) 766-8106.

WEST VIRGINIA
Neal
Cavern #2
Kiewit Construction Company.

April saw the completion of intersection devel-
opment work. With the current ground conditions, 
crews were able to add an additional drift to the 
north eliminating driving the tunnel downhill to 
the south. At present there are 12 active headings. 
Through the end of April crews have excavated 
13.8 percent of the 1.2 million barrel cavern. 

Bolting has been one of the biggest challenges 
on the project. A Commando Drill has been outfi t-
ted to install the Hilti One Step Bolts to supple-
ment the Fletcher Bolter.

Project Sponsor: Bob Stier; Job Superinten-
dent: Matt Swinton; Project Engineer: Bridget 
Wallis. Information: (304) 453-7030.

WISCONSIN
Milwaukee
Harbor Siphons Project
Shea/Kenny JV

The project consists of approximately 2,100 ft 
and 2,400 ft of 17-ft horseshoe drill and blast tun-
nel, with two 20-ft drop shafts and one 30-ft riser 
shaft.

The shafts range from 250- to 300-ft deep with 
approximately 190 ft of overburden which has 
to be frozen into the bedrock by contract. Also a 
frozen cofferdam of 80 by 250 ft for various pipe 
connections.

Pipe installation in both the Scott & Barclay 
and Erie Street shafts has been completed and 
back fi lled with concrete. The Erie Street Diver-
sion has been excavated. And the fi rst phase Valve 
Chambers and pipe completed. The Jones Island 

shaft installing pipes and back fi lling with con-
crete. The Jones Island Tunnels have been com-
pleted and pipes installed and back fi lled.

Vice President: Martin (Dutch) Vliegenthart; 
Project Manager: Carl Christensen; Offi ce Man-
ager: Bonnie Senkowski; Structure Superinten-
dent: Jerry Straube; Shaft Superintendent: Dar-
rell Vliegenthart,. Contact: (414) 258-2510.

CANADA - ONTARIO
Vaughan-Region of York
Bathurst and Langstaff Tunnels
McNally Construction Inc.

The project consists of three tunnels; Bathurst 
two tunnels 2.74-m diameter, each 2.6-km long, 
Langstaff one tunnel 2.74-m diameter, 3.2-km 
long.

Mining commenced on the fi rst Bathurst tun-
nel January 2007. The fi rst drive was completed 
in December 2007. The TBM is currently being 
reinstalled for the second drive. Mining com-
menced late January 2008 and have completed 
920 rings/3,680 lf. The TBM is currently passing 
through an intermediate shaft. Mining is expect-
ed to be complete by mid-August 2008.

Mining commenced on Langstaff in August 
2007. 11,413- 1.2m (4-ft) long rings have been com-
pleted for a total 5,652 lf, with 1,490-rings/5,960-ft 
to completion. The TBM is 100-ft from the inter-
mediate shaft. The contract involves six access 
shafts of various diameters. Construction tech-
niques included liner plate shaft, ribs and lagging 
and secant pile shafts, all shafts are completed.

Project Manager: Steve Skelhorn; Toronto 
Area Manager: Tim Cleary. Contact: Steve Skel-
horn (416) 252-6321.

Richmond Hill-Region of York
19th Avenue
McNally/Aecon JV

The project consists of two tunnels, South 
2.74-m diameter, 500-m long and the West Tunnel 
2.74 m diameter, 3.3-km long. Mining commenced 
on the west February 2007 and in December 
reached the intermediate shaft S3 after complet-
ing 2.4km (1.49-miles) of tunnel. The TBM was re-
installed for the second leg. Mining commenced 
early January.

The EPB TBM successfully completed the 
2,940 rings for a total of 11,760 lf with a break-
through into the terminal shaft on May 2. The 
TBM will be removed over the next week and the 
job is expected to be completed by the end of June 
2008. 

Project Manager: Steve Skelhorn; Toronto 
Area Manager: Tim Cleary. Contact: Steve Skel-
horn (416) 252-6321.

Sudbury
Sudbury South-End Tunnel
McNally Construction Inc.

Project consists of 6.4 km of 7- by 5-ft sewer 
tunnel excavated in hard rock by drill-blast.

Currently eight headings have been developed 
with approximately 70 percent.of the excavation 
completed to date. A delay was created with the 
loss of ground as they approached a creek and 
concrete was placed from a surface borehole to 
a form fabricated on site and mining continued. 
With completion of excavation the tunnels will 
receive a concrete lined invert. Completion is esti-
mated in December 2008.

Project Manager: Dan McNally. Contact: Ray 
Hutton (905) 549-6561.

North American Project Update
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Injection System for Waterproofi ng 
and Stabilization of Rock and Soil

Date: 
Tuesday, July 22, 2008

Time: 
2 pm ET

Cost: 
FREE to Attendees

To enroll for this FREE event, 

visit www.tunnelingonline.com

and click on the 

Webinars button.

Unexpected water ingress during tunneling can escalate 
project costs and cause signifi cant delays in the overall 
project timelines. To counteract the risks involved with 
such challenging ground conditions, the Underground 
Construction Group (UGC) of BASF’s Construction Chem-
icals division offers expert advice and products across a 
broad range of injection systems designed to address a 
wide variety of tunneling situations. The choice of injec-
tion system is dependent on such factors as water quan-
tity and pressure, rock and soil permeability and cohesive-
ness, construction sequence, and fi nal water-tightness 
requirements of the completed structure. Both pre- and 
post-excavation grouting have found increasing accep-
tance within the underground tunneling industry and both 
methods have also shown that their proper applications 
will lead to an increase in tunneling effi ciency and safety. 

BASF has experience in the proper design and execution 
of many injection programs and this webinar will cover 
such topics as: 

•  Introduction and overview of standards in pre- and 
post-excavation grouting 

•  Reasons for grouting in tunneling 
•  Functional requirements 
•  Types of injection materials 
•  Cement injection 
•  Chemical injection 
•  Grouting in high-pressure water conditions 
•  Overview of grouting equipment and requirements 
•  Case studies 
•  BASF products overview

Sponsored by : TBM Webinars are LIVE online seminars. To view this webinar, please go to 
www.tunnelingonline.com and click on Webinars to enroll. Once enrolled, you will 
receive a reminder e-mail one day before and again one-hour before the live event 
begins. Once logged in to the event you will be able to view the live webinar and 
ask questions throughout the entire event.



June 2008

7-11  2008 North American Tunneling, San Francisco 
Ph: (800) 763-3132; Fax: (303) 973-3845; 
E-mail: meetings@smenet.org; 
Web: www.smenet.org

23-25  Brazilian Congress on Tunnelling and 
Underground Structures 
Ph: 55 11 3522-8164; 
E-mail : 2cbt@acquacon.com.br; 
Web: www.acquacon.com.br/2cbt

September 2008

10-12  Colorado School of Mines Tunneling Short Course,  
Golden, Colo.
Ph: (303) 273-3321; Web: www.mines.edu; E-mail: 
space@mines.edu

 
22-27  ITA-AITES World Tunnel Congress 2008, 

Agra, India 
Ph: +91-11-2615984/26116567; 
Fax: +91-11-26116347; E-mail: sunil@cbip.org;
Web: www.wtc2008.org

23-26  InnoTrans 2008, Berlin 
Ph: +49 / (0)30 / 3038-2036; Fax: +49 / (0)30 / 3038-2190; 
E-mail: innotrans@messe-berlin.de;
Web: www.innotrans.de

October 2008

23-25  Underground Urban Infrastructure 2008, 
Wroclaw, Poland 
Ph: +48 71 320 29 14; Fax: +48 71 328 18 89; 
E-mail: andrzej.kolonko@pwr.wroc.pl

November 2008

10-12  ICDE 2008 – “Challenges and Risk Management of 
Underground Construction,” Singapore 
Ph: (65) 6735 6255; Fax: (65) 6392 4090;  
E-mail: secretariat@icde2008singapore.org; Web: www.
avconsultants.com.sg

May 2009

23-28  ITA-AITES World Tunnel Congress, 
Budapest, Hungary 
Ph: +36 1 214 7701; Fax: +36 1 201 2680; 
E-mail: secretariat@wtc2009.org; 
Web: www.wtc2009.org

June 2009

14-17  2009 RETC, Las Vegas 
Ph: (800) 763-3132; Fax: (303) 973-3845; 
E-mail: meetings@smenet.org; 
Web: www.retc.org

Events Calendar
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Expires 12/2008TUNNELINGONLINE.COM

CHECK your job TITLE     
� Owner/Partner � C.E.O.   
� C.O.O./C.F.O. � President   
� Vice President   
�  Manager/Coordinator/Administrator   
� Supervisor/Foreman/Inspector   
� Director/Commissioner
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� Engineer/Estimator/Consultant   
� Safety � Other; Specify: 

____________________________
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1. CONTRACTING
� Utility Contractor
� Tunneling Contractor
� General Contractor
� Other; Specify:
___________________________                           

2. ENGINEERING 
� Design/Construction of 
Tunnels
� Geotechnical
� Other; Specify:
___________________________                                   

3. MINING
� Operations
� Engineering
� Other; Specify:
___________________________                                              

4. PUBLIC WORKS/UTILITIES
� Water and Sewer
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TBM Rescue Chamber
Worker safety is an essential and core aspect of TBM projects 

and Skanska-Vinci HB Joint Venture has recently taken delivery 
of a “CE” certifi ed Rescue Chamber from MineARC Systems of 
Australia. The 15-person Refuge Chamber will be mounted on 
the backup system of the JV’s Herrenknecht 10.53-m Mixshield 
TBM boring twin 8.6-km rail tunnels which form part of the West 

Coast line between Gothenburg 
and Malmo, Sweden. 

The Refuge Chamber is de-
signed for 36-hour entrapment 
and comes fi tted with: CO and 
CO2 scrubbing systems; air con-
ditioning; gas monitoring; inter-
active control system for remote 
monitoring; toilet and wash ba-
sin.

This is the second MineARC 
Chamber delivered to Halland-

sas with an earlier unit being supplied for use on a powered rail 
mounted carrier.

MineARC is currently supplying fi ve other Rescue Chambers 
for Herrenknect TBM projects. Two 20-person chambers for 
the Brisbane Tunnel Project in Brisbane, Australia; two 15-per-
son units for the Brightwater project in Seattle and fi nally one 
15-person chamber for the Castle Peak project in Hong Kong.

For further information please contact Geoff Whittaker at 
MineARC Systems at +61 8 9333 4966, or visit www.minearc.
com.

GUTR Sweatbands
Tunnel Vision Inc. announced that its innovative, saturation 

proof, Sweat GUTR (GUTR) sweatband is proving very suc-
cessful in the age-old battle to provide clear vision to industrial 
workers’ struggling to keep sweat out of their eyes.  Unlike most 
sweatbands that try to absorb sweat, the GUTR works by di-
verting sweat away 
from the eyes and 
glasses. It never 
saturates and is ba-
sically dry after use. 
The GUTR is com-
fortable, saturation-
proof and reusable, resulting in superior performance over other 
sweatbands. The product also works well with hard hats, caps 
and safety glasses. 

The GUTR also provides a heat stress management benefi t 
superior to bandanas and wraps that cover the head.  It has 
been designed with a slim profi le to allow heat to escape from 
the top of the head unimpeded, assisting the body to help cool 
itself.  For more information visit www.SweatGUTR.com or call 
866-457-0150.
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